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During 1991-2000, Japan contribution to the top general medicine journals was very small although the 
contribution to the top basic science journals was sizeable.  However, it has not been examined whether 
the contribution to the top general medicine and basic science journals has changed during the last decade 
(2001-2010).  The objective of this study was to compare Japan representation in high-impact general 
medicine and basic science journals between the years 1991-2000 and 2001-2010.  We used PubMed 
database to examine the frequency of articles originated from Japan and published in 7 high-impact general 
medicine and 6 high-impact basic science journals.  Several Boolean operators were used to connect name 
of the journal, year of publication and corresponding authors’ affiliation in Japan.  Compared to the 1991-
2000 decade, Japan contribution to the top general medicine journals did not increase over the 2001-2010 
period (0.66% vs. 0.74%, P = 0.255).  However, compared to the same period, its contribution to the top 
basic science journals increased during 2001-2010 (2.51% vs. 3.60%, P < 0.001).  Japan representation in 
basic science journals showed an upward trend over the 1991-2000 period (P < 0.001) but remained flat 
during 2001-2010 (P = 0.177).  In contrast, the trend of Japan representation in general medicine journals 
remained flat both during 1991-2000 (P = 0.273) and 2001-2010 (P = 0.073).  Overall, Japan contribution to 
the top general medicine journals has remained small and unchanged over the last two decades.  However, 
top basic science journals had higher Japan representation during 2001-2010 compared to 1991-2000.
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Introduction
There appears to be no argument that biomedical 

research has been dominated by the USA for the past sev-
eral decades with 52-70% representation in the top general 
medicine and basic science journals during the years 1991-
2000 (Rahman and Fukui 2002).  In contrast, Japanese rep-
resentation ranged between 0.5% and 3.7% during the same 
time period.  Comparing the research productivity among 
different countries is difficult, as countries vary with respect 
to gross developmental products, the number of trained 
researchers, the resources available for research and other 
socioeconomic indicators.  However, examining the trend 
of research articles originating from different countries pub-
lished in reputed journals could reveal variations in coun-
tries’ research activities in a particular field.

Japanese representation in the top general medicine 
journals was meager and stagnant during the time period of 
1991-2000 (Fukui and Rahman 2002).  Representation in 
top basic science journals, however, was sizeable and note-

worthy during the same time frame.  In addition, Japanese 
representation in other fields of medicine ranged from 1.1 
to 11.4% during 1991-2000 based on top-ranking journals 
(Rahman et al. 2001, 2002a,b,c, 2003a,b,c,d, 2004, 2005; 
Takahashi et al. 2002; Morimoto et al. 2003; Hayashino et 
al. 2003a,b; Rahman and Fukui 2003; Maeda et al. 2003; 
Okamoto et al. 2004).  Scattered and uncoordinated efforts 
were undertaken as intervention programs to boost clinical 
research and overcome barriers in Japan.  For example, the 
school of public health (SPH) was established in Kyoto as 
an independent school affiliated with Kyoto University in 
2000 to distribute the research methodology among physi-
cians and allied health personnel, and also to increase the 
number of specialists in the field of epidemiology and bio-
statistics (Shoji et al. 2000).  After that, several other 
Universities in Japan replicated this concept and established 
few more public health schools.  However, the results of 
these interventions have not yet been investigated.  More
over, the status of Japanese representation during the last 
decade compared to the earlier decade has not been exam-
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ined.
In this study, we compared Japanese research articles 

published from 1991 to 2000 and 2001 to 2010 in the top 7 
general medicine and the top 6 basic science journals and 
analyzed trends over time.

Methods
Journal and article selection

Thirteen journals were selected to obtain the relevant data based 
on the highest impact factors.  Seven high-impact general medicine 
journals (New England Journal of Medicine [NEJM], Journal of 
American Medical Association [JAMA], Annals of Internal Medicine 
[Annals], Archive of Internal Medicine [Archives], American Journal 
of Medicine [AJM]), Lancet, and British Medical Journal [BMJ]) 
were included from the “General Medical and Internal Medicine” cat-
egory of journals set by the Institute for Scientific Information (JCR 
2010) to examine the Japanese representation over the period of time.  
Six top basic science journals (Cell, Nature, Nature Genetics, Nature 
Medicine, Neuron, and Science), excluding journals which publish 
review articles only, related to human health were also selected to 
compare Japanese representation between general medicine and basic 
science journals.  We selected only journal articles published in the 
selected journals during 1991-2010.

PubMed (http://www.ncbi.nlm.nih.gov/pubmed/) was used as a 
tool for data abstraction.  The number of journal articles originating 
in Japan and published in the selected journals during 1991-2010 was 
generated using the search strategy shown in Table 1.  The PubMed 
database was searched in September 2011 to obtain the number of 
total journal articles published (denominator) in the selected journals, 
and the Japanese representation was calculated by journal and publi-
cation year.  Several Boolean operators (“AND”, “OR”, and “NOT”) 
were used to determine the overall number of “Journal Articles” and 
the Japanese representation by different journals and years.

Statistical Analyses
 Chi-square tests were used to compare Japanese representation 

between the periods 1991-2000 and 2001-2010 and between general 
medicine and basic science journals.  We used a simple linear regres-

sion analysis to examine the trend of Japanese representation in top 
general medicine and basic science journals during 1991-2000 and 
2001-2010, separately.  Japanese representation in each year was con-
sidered to be a dependent variable, and the year of publication was 
considered to be an independent variable.  All analyses were con-
ducted using STATA 11 (Stata Corp., College Station, TX, USA).

Results
The overall number of journal articles published during the 
time periods of 1991-2000 and 2001-2010

 From the 7 general medicine journals, 39,255 and 
36,038 journal articles were published during the years 
1991-2000 and 2001-2010, respectively.  The respective 
numbers for the 6 basic science journals were 33,779 and 
37,908.

Japanese representation in the top general medicine jour-
nals

The Japanese contribution to the top general medicine 
journals was 0.66% (260/39,255) and 0.74% (265/36,038) 
in the years 1991-2000 and 2001-2010, respectively.  The 
representation did not differ between 1991-2000 and 2001-
2010 (P = 0.255).  No specific trend was observed with 
respect to the representation observed during 1991-2000  
(P = 0.273) and 2001-2010 (P = 0.073; a downward trend 
was observed, but it was not significant; Figs. 1 and 3).  
Fig. 2 shows the Japanese representation by specific general 
medicine journals during the years 1991-2000 and 2001-
2010.  The representation was stable in JAMA, Archives, 
Lancet and BMJ but decreased in NEJM and Annals.  Only 
AJM showed an increase in Japanese representation.

Japanese representation in the top basic science journals
The Japanese contribution to the top basic science 

journals was 2.51% (849/33,779) and 3.60% (1,364/37,908) 
in 1991-2000 and 2001-2010, respectively (P < 0.001).  A 

Table 1.  PubMed search strategy with queries.

PubMed commands

#1 Japan[ad] OR Tokyo[ad] OR Kyoto[ad] OR* …………. all possible cities/regions/universities
#2 “The New England Journal of Medicine” [Jour] 
#3 “Annals of internal medicine” [Jour] 
….. …………….
#9 “Cell” [Jour]
#10 “Nature” [Jour]
….. …………….
#15 Journal Article [ptyp]
#16 (“1991” [PDat] : “2010” [PDat])
#17~ Several Boolean terms (“AND”, “OR”) were used to determine overall number of journal articles and Japan contribution during 

1991-2010 and also each of the years.

*All possible Japanese cities, prefectures and universities name have been included to avoid the possibility of exclusion of articles 
from Japan due to the fact that some articles are listed without country or city affiliation.

‡Each line indicates the queries used in the search strategy.  Name of the target journals along with years and all possible affiliation 
in Japan were included in it.  Not all queries are listed in the table to make the table simple and avoid complexities.
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significant upward trend was observed during 1991-2000  
(P < 0.001) but not during 2001-2010 (P = 0.177; a down-
ward trend during 2001-2010 was observed, although it was 
not significant; Figs. 1 and 3).  Fig. 4 shows the Japanese 
representation by specific basic science journals during 
1991-2000 and 2001-2010.  The representation was stable 
in Cell, Nature, Neuron and Nature Genetics but decreased 
in Neuron and increased in the Science and Nature 
Medicine journals.

Comparison between general medicine and basic science 
journals

Compared to the top general medicine journals, 
Japanese representation was significantly higher in basic 

science journals both during 1991-2000 (P < 0.001) and 
2001-2010 (P < 0.001).

Discussion
 Our study showed that Japanese representation in the 

top 7 general medicine journals was meager and has not 
changed in the last decade compared to the representation 
observed in 1991-2000.  In contrast, Japanese representa-
tion in basic science journals has increased significantly 
during the last decade compared to 1991-2000, although 
there was no upward trend during 2001-2010.  Based on the 
findings of this study, it is obvious that the gap between 
clinical and basic science research has widened.  Moreover, 
these results imply that the interventions adopted over the 

Figure 1. Japanese representation in genearal medicine journals and basic 

science journals between 1991 and 2000 
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Fig. 1.  Japanese representation in genearal medicine journals and basic science journals between 1991 and 2000.

 

Figure 2. Japanese representation by specific general medicine journals during the years 
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Fig. 2.  Japanese representation by specific general medicine journals during the years 1991-2000 and 2001-2010.
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last two decades to bridge the gap have failed.
Our findings that research productivity in top general 

medicine journals has remained almost flat during last 20 
years is a testimony to the fact that undergraduate and grad-
uate medical students in Japan have not been trained appro-
priately in clinical research methodology.  As a remedy, 
protected time should be ensured for clinicians who are 
otherwise busy with patients and do not have the time to 
conduct research.  A separate pool of research-only faculty 
members could be helpful.

Language could be a barrier to publishing high quality 
articles from Japan, as Japanese researchers prefer to pub-
lish their research papers in Japanese.  However, consider-
ing the difference in world ranking between general medi-
cine (14th in the world) and basic science journals (4th in the 
world) for the period 1991-2000 (Rahman and Fukui 2002), 
it appears that language is not the sole explanation for the 
notably low representation of Japan in the top general medi-
cine journals.  Thus, there is a need to investigate the cur-

rent system of clinical research in Japan and to overhaul it 
to make it suitable for high-quality clinical research in 
Japan.

Our findings have several limitations.  Although we 
selected journals with the highest impact factors, we studied 
only a small subgroup of all general medicine and basic 
science journals.  The number of publications generated 
from the selected journals is only a gross estimate of the 
proportion of Japan representation in general medicine and 
basic science journals.  The absolute number of high-qual-
ity journal articles originating from Japan is certainly dif-
ferent from our findings because there are more journals 
other than the journals included in this study.  However, the 
contribution proportion obtained in this study is likely to 
reflect the actual situation.  In addition, a portion of studies 
are conducted with multinational collaborations, and the 
Medline database identifies only the affiliation of the 
corresponding author.  Finally, there are some discrepancies 
between the numbers of journal articles we identified using 

 

Figure 3. Japanese representation in genearal medicine journals and basic science 

journals between 2001 and 2010 
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Fig. 3.  Japanese representation in genearal medicine journals and basic science journals between 2001 and 2010.

 

Figure 4 Japanese representation by specific basic science journals during the years 

1991-2000 and 2001-2010 
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Fig. 4.  Japanese representation by specific basic science journals during the years 1991-2000 and 2001-2010.
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the Medline database between our search strategies used in 
2001-2002 (for an earlier, similar publication) and 2011.  
These discrepancies could be due to various reasons, 
including changes in the definition of different MeSH 
words we used for our search strategies over the period of 
time.

Our findings indicate that over the past two decades, 
Japanese representation in top general medicine journals 
has remained flat.  The good news is that there was an 
increase in Japanese representation in high-impact basic 
science journals during the years 2001-2010.  However, 
strategies to improve clinical research in Japan should be 
investigated and adopted.  For example, there is a need to 
focus on innovative infrastructure to support and advance 
education, collaboration, and research in clinical science 
like the clinical and translational science awards program 
funded by the National Institute of Health (NIH) in the US 
(Rosenblum and Alving 2011).  This infrastructure helps 
clinical researchers to get easy access to tools, resources, 
and collaborative academic partnerships, which are very 
important components for research productivity.  Studies 
are also needed to examine the reasons for the stagnancy in 
basic science research productivity observed during 2001-
2010, which had shown an upward trend during 1991-2000.
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