
ORIGINAL ARTICLE

Contribution of Research in Basic and Clinical Sciences in Japan
Tsuguya Fukui and Mahbubur Rahman

Abstract

Objective To investigate the degree of Japan's contri-
bution in basic and clinical research in the last decade.
Methods Original articles published in 1990-2000 in
highly reputed basic and clinical journals were accessed
through MEDLINEdatabase. The number of articles hav-
ing affiliation with a Japanese institution was counted sepa-
rately for basic and clinical journals.
Results Of total articles, Japan's contributions in basic
and clinical research were 3.1% and 0.7%, respectively
(p=0.0001). The recent increase in the contribution was sig-
nificant for basic research (p=0.01), but not for clinical re-
search (p=0.91).
Conclusion The barriers to boosting high quality clini-
cal research in Japan should be determined and accord-
ingly appropriate measures should be taken forthwith.
(Internal Medicine 41: 626-628, 2002)
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Introduction

In medicine, both basic and clinical research are equally
important, especially in economically developed countries
where resources and manpowerare available for medical ad-
vancement. By and large, developing countries are not able to
put emphasis on basic research as well as to conduct high quality
clinical research due to lack of resources and appropriately
trained manpower.
It is reported that in Japan basic research in medicine has
received much more priority in terms of resource and interest
compared to clinical research (1). In an investigation, which
included selected high level basic and clinical research jour-
nals, it is documented that in 1997 Japan's contributions were
3.4% and 0.6% in basic and clinical research, respectively (1).
The objectives of our investigation were to elicit the relative
contribution of Japan in terms of basic and clinical research in
the last decade and to find the time trend over that period for
these two fields.

Materials and Methods

In total, 1 3 journals were selected to obtain the relevant data.
Six basic science journals (not including review journals) with
the highest impact factors which are related to humanhealth
(Cell, Nature, Nature Genetics, Nature Medicine, Neuron, and
Science) were selected from different categories of journals
set by the Institute for Scientific Information (ISI) (2). With
similar criteria, 7 clinical science journals (New England Jour-
nal of Medicine, British Medical Journal, Lancet, Annals of
Internal Medicine, Journal of American Medical Association,
American Journal of Medicine, and Archives of Internal Medi-
cine) were also selected from General Medicine and Internal
Medicine category set by ISI. MEDLINEdatabase was searched
in June 2001 to elicit the number of articles (journal articles)
originating from Japanese Institutions published from 1990
through 2000. After that, the proportion of Japanese contribu-
tions in each of the journals was generated and summedup to
find the net Japanese contribution amongbasic and clinical
science journals. Weselected 1990 as the first year of the search,
because reliable data on authors' affiliations were not avail-
able through MEDLINEuntil that year.

Statistical Analyses
Statistical analyses including bivariate analysis and test for
trend were performed using STATA6.0 (STATA Corporation,
College Station, Texas, USA). Since the distribution of data
was not normal, the relative contributions of Japan in basic
and clinical research were contrasted using MannWhitney U
test. Nonparametrictest for trend was used to determine any
significant change over the period of time. All tests of signifi-
cance were two-tailed and values of p<0.05 were considered
significant.

Results

In total, 37,532 articles in journals of basic science and
24,074 in journals of clinical science were published from 1990
through 2000. Amongthese, Japan's contributions were 762
articles (3.1%) in basic science and 262 articles (0.7%) in clini-
cal science (p=0.001). In basic science journals Japan's contri-
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Figure 1. Japan's contribution in selected basic science journals
in 1990-2000.
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Figure 2. Japan's contribution in selected clinical science jour-
nals in 1990-2000. NEJM: NewEngland Journal of Medicine,
BMJ: British Medical Journal, JAMA: Journal of American
Medical Association, AJMed: American Journal of Medicine,
Ann-Int-Med: Annals of Internal Medicine, Arch-Int-Med: Ar-
chives of Internal Medicine.
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Figure 3. Trend of Japan's contributions in basic and clinical
research. *: p value of test for trend in basic research, **: p value
of test for trend in clinical research.

bution ranged from 2.0% to 4.3% (Fig. 1) whereas in clinical
sciencejournals it ranged from 0.2% to 1.2% (Fig. 2). Japan's
contribution in basic science has increased from 2.2% in 1990
to 3.7% in 1998 with a decrease to 3.2% in 2000 (Fig. 3). How-
ever, an upward trend in basic science was statistically signifi-
cant (p=0.01) over this period of time. On the other hand,
Japan's contribution in clinical science was almost stagnant
(p=0.91), in the range of0.4-0.8% (Fig. 3).

Discussion

The number of publications elicited from these journals is
only a gross estimate of the proportion of Japan's contribution
in basic and clinical sciences. The absolute number of high
quality journal articles originating from Japan is certainly dif-
ferent from our findings, because there are manymore jour-
nals other than the ones we dealt with in this study. However,
the proportion of contribution obtained here is likely to reflect
the real situation. Difference in Japan's contribution between
basic and clinical sciences shows a stronger lean towards basic
rather than clinical science research. In addition, no positive
trend was observed for clinical research over the last decade. It
is thus undeniable that Japan lags behind other developed coun-
tries in conducting high quality clinical research as reported in
a recent study (3).
In terms of the proportion of contribution in the above-men-

tioned basic and clinical journals Japan ranked 4th and 14th in
the world, respectively (4). If we consider the size of the Japa-
nese economy (2nd in the world) and per capita gross national
product (US$ 32,030, 7th in the world) (5), the contributions
in both high quality basic and clinical journals are meager and
certainly unsatisfactory in clinical j ournals.
The gap between these two types of research should be
bridged by a well-formulated policy. The fruits once generated
by basic research should be reaped and multiplied by well-
designed clinical investigations. In this respect, the following
measures would be helpful for boosting clinical research in
Japan. First, a separate group of faculties for clinical research
is needed in every health-care institution as in the U.S. (6),
because clinical researchers are too busy seeing patients even
at academic institutions to conduct high quality clinical re-
search. Second, a reasonable amount of funds should be di-
rected to clinical department for conducting patient-oriented
research. Third, appropriate research methodology should be
rendered to all medical students, residents, and fellows through
a well-designed curriculum. The results of this study imply
that a major initiative from academia and policy makers is
needed to attain a positive change in clinical research in Japan.
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