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The present investigation aimed at comparatively analyzing the dynamic 
science internationalization in hemorrhagic stroke prevention as reflected in 
four data-bases and at outlining the most significant primary information 
sources and scientists in this interdisciplinary field. In July 2015, a problem-
oriented retrospective search of relevant publications primarily published 
between 1990 and 2014 and abstracted in Web of Science (WoS), Biosis and 
MEDLINE of Web of Knowledge as well as in Scopus was carried out. 
Several scientometric distributions were created to identify some essential 
peculiarities of the international scientific communications. There were 574 
publications in 160 journals abstracted in Scopus, 408 papers in 191 
journals abstracted in MEDLINE, 251 publications in 115 journals abstracted 
in WoS, and 114 publications in 69 journals abstracted in Biosis. In Scopus, 
WoS and Biosis, there were publications by authors from 60, 27 and 21 
countries, respectively. USA authors dominated followed by those from 
Japan, Germany and Italy. Stroke, Journal of Neurosurgery, Neurosurgery 
and Acta Neurochirurgica belonged to ‘core’ journals. A. L. Kwan and N. F. 
Kassell presented with most publications. J. He’s et al. paper published in 
JAMA in 1998 already received 259 citations in WoS. H-index was relatively 
high - of 35 in WoS and of 27 in Biosis. There were considerable differences 
between these data-bases testifying to the necessity to make use of at least 
two secondary information sources for effective information retrieval. The 
files with researchers’ names, addresses and publications could be used by 
scientists from smaller countries for further improvement of their 
international collaboration. 
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INTRODUCTION 
 
Stroke is a common cerebrovascular disease with 
continuously rising incidence and mortality rates 
worldwide. Recently, although more seldom than acute 
ischemic stroke acute hemorrhagic stroke deserves the 
attention of the scientific community and general public.  
Intracerebral hemorrhage is the most severe form of 
stroke. Survivors are at high risk of recurrence, death, 
and worsening functional disability. The issues of timely 

and effective prevention of the hemorrhagic stroke 
represent a substantial interest, particularly in the 
developed countries (Biffi et al., 2015; González-Pérez et 
al., 2015; Larsson et al., 2015; Zoppellaro et al., 2015, 
etc.). 

Problem-oriented scientometric investigations of the 
internationalization, institutionalization, and interdis-
ciplinarity  of  science  contribute  to enhancement of the  
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Table 1. Comparative scientometric characteristics of WoS, Biosis, MEDLINE and Scopus. 
 

Parameter WoS Biosis MEDLINE Scopus 

abstracted publications 251 144 408 574 
journals 115 69 191 160 
journals with one paper only 90 53 142 67 
countries of authors 7 6 13 13 
papers in 1990-1999 46 30 88 52 
papers in 2000-2014 205 114 320 522 

 
 
 
quality and effectiveness of science forefront (Tomov, 
2010).  

Science internationalization includes not only direct 
research interaction between single scientists from 
different countries and their teams organized through 
official contracts or within informal collectives but also a 
series of the following components (Tomov, 2001): 
 i) continuous creation of new international scientific 
societies and international associations of national 
societies, of new international scientific journals and 
international publishers or publishing houses; 
ii) publishing of scientific papers, reviews and book 
reviews in foreign journals and periodicals;  
iii) translation and publishing of monographs by foreign 
authors;  
iv) organization of international scientific forums and 
participation in them of authors from numerous foreign 
countries;  
v) enrichment of the forms of immediate exchange of 
scientists from other countries; 
vi) unlimited dissemination of new scientific information 
through modern information-communication technologies;  
vii) modernization and automatization of scientific 
libraries; viii) introduction of electronic journals and 
monographs, and 
ix) overcoming of the traditional barriers for interpersonal 
communication between scientists from different 
countries. 
 
 
Purpose 
 
The main objectives of this article are to comparatively 
analyze the dynamic science internationalization in 
hemorrhagic stroke prevention as reflected in four data-
bases and at outlining the most significant primary 
information sources and scientists in this interdisciplinary 
field as well as to contribute to further improvement of the 
scientific communications in smaller countries. 
 
 
MATERIAL AND METHODS 
 
In July 2015, a problem-oriented retrospective search of 
relevant publications primarily published between 1990 
and 2014 and abstracted in Web of Science (WoS), 

Biosis and MEDLINE of Web of Knowledge as well as in 
Scopus data-bases was carried out. Several 
scientometric distributions were created to identify some 
essential peculiarities of the international scientific 
communications. The following scientometric parameters 
were analyzed: 
i) publications - number of abstracted publications (total 
and per year), languages and document types;  
ii) authors - names, country belonging as a whole, 
number of own publications and of citations to some 
eminent authors;  
iii) journals - number of journal titles and of abstracted 
articles from single journals, as well as ‘core’ journals 
(containing most papers relevant to the topic) and  
iv) citations - number of citations received by the primary 
publications in WoS and Biosis as a whole until July 31, 
2011, as well as by ten most cited publications in both 
data-bases each. 
Several scientometric distributions were created to 
identify some essential peculiarities of the international 
scientific communications. The comprehensive study of 
the constellations of publication output and citation 
activity patterns elucidated various aspects of the 
continuous fruitful exchange of ideas, methods, results 
and suggestions on hemorrhagic stroke prevention. 
 
 
RESULTS 
 
Some of our numerous data concerning certain essential 
publication output patterns in this rapidly advancing 
interdisciplinary field are systematized in two figures and 
seven tables. Certain scientometric parameters of WoS, 
Biosis, MEDLINE and Scopus are compared on Table 1. 

There are 574 publications in 160 journals abstracted 
in Scopus, 408 papers in 191 journals abstracted in 
MEDLINE, 251 publications in 115 journals abstracted in 
WoS, and 114 publications in 69 journals abstracted in 
Biosis. In Scopus, WoS and Biosis, there are publications 
by authors from 60, 27 and 21 countries, respectively. 
There is a dramatic growth of the number of the 
publications during the last 15 years.  

The annual dynamics of the number of publications 
abstracted in WoS, Biosis, MEDLINE and Scopus is 
demonstrated on Figure 1. 

There  are   a  total   of  17 languages  of  publications 
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Figure 1. Annual dynamics of the number of publications in WoS, Biosis, MEDLINE and Scopus. 
 
 

Table 2. Language distribution of publications abstracted in WoS, Biosis, MEDLINE and Scopus. 
 

No Language WoS Biosis MEDLINE Scopus 

1. English 233 138 359 484 
2. Spanish 8 - 8 18 
3. German 4 1 11 13 
4. French 2 - 3 15 
5. Japanese 2 1 5 17 
6. Polish 1 - 3 1 
7. Russian 1 1 5 7 
8. Chinese - 2 9 8 
9. Hungarian - 1 1 - 
10. Italian - - 2 8 
11. Turkish - - - 3 
12. Croatian - - - 2 
13. Korean - - - 2 
14. Portuguese - - - 1 
15. Czech - - 1 - 
16. Danish - - 1 - 
17. Dutch - - 1 - 

 
 
 
(Table 2). Original articles and reviews prevail among the 
different document types (Table 3).  

The distribution of some countries according to the 
number of publications by their authors which have been 
abstracted in WoS, Biosis and Scopus is indicated on 
Figure 2. It is noteworthy that, like in any biomedical 
scientometric distributions, the authors from the USA 
strongly dominate, i.e. with 206 publications in Scopus, 
with 82 in WoS and with 44 in Biosis. 

Ten ‘core’ journals in hemorrhagic stroke prevention 
containing most papers abstracted in WoS, Biosis, 
MEDLINE and Scopus are listed in Table 4. The journal 
Stroke is undoubtedly the leader in this ranking. It 
stresses that neurosurgery occupies a relatively great 
relative share among the journals as a whole. The single 
data-bases differ dramatically in their policy of journal 
selection and coverage as well as of sufficiently precise 
indexing methodology, indeed. This fact substantiates the  
 



578  Merit Res. J. Med. Med. Sci. 
 
 
 

Table 3. Document-type distribution of publications abstracted in WoS, Biosis, MEDLINE and Scopus. 
 
Type of document WoS Biosis MEDLINE Scopus 

original article 193 117 378 341 
review 13 - 59 190 
letter 10 1 19 7 
editorial 12 - 11 2 
conference paper 18 - - 18 
meeting abstract 9 24 - - 
book chapter 5 9 - 5 

 
 

 
 

Figure 2. Publication output of some countries in WoS, Biosis and Scopus. 
 
 

Table 4. ‘Core’ journals in hemorrhagic stroke prevention within WoS, Biosis, MEDLINE and Scopus. 
 

No Journal title WoS Biosis MEDLINE Scopus 

1. Stroke 23 12 30 49 
2. J Neurosurg. 23 18 34 2 
3. Neurosurgery 22 10 17 3 
4. Acta Neurochirurgica 15 12 24 - 
5. Neurology 9 6 9 9 
6. Cerebrovasc Dis. 5 - 9 17 
7. Surg Neurol. 9 6 10 - 
8. Int J Stroke 3 - 2 11 
9. Circulation 1 4 1 6 
10. J Stroke Cerebrovasc Dis. 1 - 1 9 

 
 
 
necessary usage of more secondary information sources 
in order to warrant an effective information retrieval. 

Some of the most productive authors in the field of 
hemorrhagic stroke prevention during this 25-year period 
are listed in Table 5. There are remarkable dif-           
ference  between Scopus, on the one hand, and the other 

three data-bases, on the other hand, too. 
Several common citation patterns on this topic as 

reflected in WoS and Biosis are shown in Table 6. The 
so-called ‘h-index’ introduced by Hirsch in 2005 is 
relatively high - of 35 in WoS and of 27 in Biosis. 

Table 7 contains the names of the first authors and the 



Arabadzhieva et al  579 
 
 
 

Table 5. Leading authors in hemorrhagic stroke prevention. 
 

No Author WoS Biosis MEDLINE Scopus 

1. A. L. Kwan 13 9 12 - 
2. N. F. Kassell 11 7 12 - 
3. C. L. Lin 9 6 7 - 
4. K. S. Lee 9 5 7 - 
5. S. L. Hwong 8 6 4 - 
6. R. J. Tamargo 5 5 6 - 
7. A. Y. Jeng 5 4 6 - 
8. V. Seifert 7 4 3 - 
9. L. B. Goldstein 6 - - 8 
10. R. L. Macdonald 4 4 5 - 
11. A. Raabe 5 3 3 - 
12. P. Amarenco 4 - - 5 
13. S. Uchiyama - - - 9 

 

Note: The designation of (-) means <3. 
 
 

Table 6. Citation patterns reflected in WoS and Biosis. 
 

Citation parameter WoS Biosis 

Sum Of The Times Cited 4338 2032 
Sum Of Times Cited Without Self-Citations 4155 1959 
Citing Articles 3342 1610 
Citing Articles Without Self-Citations 3244 1566 
Average Citations Per Item 17.28 14.11 
Average Citations Per Year  180.75 81.28 
Articles Cited At Least Once 203 112 
H-Index 35 27 

 
 

Table 7. Ten most cited papers in WoS and Biosis each. 
 

No Authors Journals 
Citations 
in WoS 

Citations 
in Biosis 

1. J. He et al. JAMA. 280,1998,22,1930-1935 259 - 
2. P. Vajkoczy et al. J Neurosurg. 103,2005,1,9-17 170 98 
3. R. L. Macdonald et al. Nat Clin Pract Neurol. 3,2007,5,256-263 163 - 
4. L. B. Goldstein et al. Neurology. 70,2008,24,2364-2370 129 66 
5. Y. Matsumura et al. Life Sci. 49,1991,11,841-848 126 107 
6. R. M. Pluta et al. J Neurosurg. 87,1997,5,746-751 123 91 
7. R. Laumer et al. Neurosurgery. 33,1993,1,1-9 119 - 
8. R. M. Pluta et al. JAMA. 293,2005,12,1477-1484 - 112 
9. C. G. Harrod et al. Neurosurgery. 56,2005,4,633-652 96 51 
10. J. Claassen et al. Stroke. 33,2002,5,1225-1232 - 94 
11. G. K. Bejjani et al. Neurosurgery. 42,1998,5,979-986 91 - 
12. A. G. Thrift et al. Stroke. 27,1996,11,2020-2025 89 - 
13. R. Manfredini et al. Chronobiol Int. 22,2005,3,417-453 - 56 
14. M. Zuccarello et al. J Neurosurg. 84,1996,3,503-507 - 53 
15. J. W. Peterson et al. Stroke. 21,1990,1,133-137 - 52 

 
 
bibliographic citations of ten most cited articles in WoS 
and Biosis each. In five cases, the papers are top-ranked 
in both data-bases. This attests to their significant impact 
on the world scientific community.  
 
 
DISCUSSION 
 
The  present  results  are  similar   to  our   previous  work 

devoted to the international scientific communications in 
the field of ischemic stroke prevention (Arabadzhieva et 
al., 2015).  They convincingly demonstrate the rapid 
science advancement in these socially significant 
interdisciplinary fields. The complex analysis of several 
aspects of science internationalization by means of 
properly selected constellations of scientometric 
parameters reveals the dynamic stratification of the 
forefront  of  this  narrow topic, on the one hand, and the  
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diversification of scientific communication channels 
worldwide, especially in the new millennium, on the other 
hand.  

In the most recent scientometric literature, there is a 
permanent interest in research internationalization. We 
could briefly mention some publications only. 

Science institutionalization patterns are comprehend-
sively studied like in the neurological sciences (Gonzalez 
de Dios et al., 2009), multiple sclerosis (Aleixandre-
Benavent et al., 2015), psychiatry (Wu et al., 2015), 
depression (Wu et al., 2015a), autism (Goldstein et al., 
2015), obstructive sleep apnea (Milkov, 2012; Huamaní 
et al., 2015), etc.  
 
 
CONCLUSION 
 
It could be concluded that this scientometric investigation 
has created a comprehensive problem-oriented data-
base containing systematized files with the researchers’ 
names, addresses and publications designed mainly for 
the scientists from smaller countries. Its effective usage 
could contribute to the further improvement of their 
scientific communications and international collaboration 
with eminent colleagues from all over the world. 
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