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ABSTRACT  
              In this paper, an attempt has been made to investigate the 
pattern of authorship, type of collaboration, Relative growth rate, 
doubling time and degree of collaboration in the field of Cervical 
Cancer.This Analysis based on 15089 papers published in the field 
of Cervical Cancer indexed by MEDLINE during 2001-2009. These 
papers were scattered in 1600 journals, which originated from 79 
different countries. The highest journal published formUnited States 
followed by England. Highest output (2095 articles) was noticed in 
the year of 2009.  
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INTRODUCTION 
                 In the past few decades, science has developed into an 
interdisciplinary specialty with its own journals, scholarly societies, 
and university and departments. Thus it seems that interdisciplinary 
science studies are facing a dilemma. Recently PubMed comprises 
more than 25 million citations and abstract for biomedical literature 
from MEDLINE, life science journals, and online books. The old 
statistical data shows pubmed search engine include around 772,000 
articles in 2007, around 814,000 in 2008 and nearly 830,000 
articles.That growth rate shows no signs of abating. This situation 
demands a careful and serious investigation to find out what should 
be read, assimilated and used for conducting quality research in 
science. Since the end of World War II, medical research 
particularly cancer research, has expanded enormously. The 
importance of cancer as a major cause of death and recognition that 
the problems of cell growth in cancer are of basics biologic 
importance have stimulated research into every facets of the disease 
and it has become apparent that many of these facets are related. 
The causes and risk factors of gynecologic cancer vary among the 
different types, but there are some common risks: HPV infection, 
DES exposure synthetic estrogens given to women before 1971 
during pregnancy to prevent miscarriage, but ultimately causing 
health risks to the expectant mother and daughters/son they carried), 
smoking,  HIV/AIDS infection.  There are also gynecologic risk 
factors that we have no control over like age, race, and family 
history of certain diseases and conditions that elevate our risk. 
 

              To control the effect of this disease, 
many researches have conducted in different 
countries. The result of such kind of research that 
sheer volume of literature published on the 
Gynecological Cancer, concerned with certain 
hypothesis, significant facts, placing them in 
context. So that it is very essential to evaluate the 
output or general publication of scientist. This 
scientometrics study will help to the librarians of 
various medical college, hospitals, laboratories to 
take decision regarding the subscribe the core 
journal on concern filed in their limited budget, as 
well as specially for the new comers to the field, 
those would find almost impossible to figure out 
whatever their hypothesis was consist with 
existing publication. This study may be useful for 
scientists, as they would know the core journal in 
their subject field.  
 
1 OBJECTIVES OF THE STUDY 

 1.To determine the year wise growth, relative 
growth rate and doubling time of Cervical cancer 
publications. 

 2.To prepare rank list of most citing journals in 
the field of Cervical cancer. 
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3. To test the appropriateness of the verbal and graphical formulation of Bradford’s law of Scattering.  
 
2 METHODOLOGY 

For the analysis, data has been collected form pubmed is provided by National Library of Medicine 
(NLM),Washington.Each record in MEDLINE is manually indexed with NLM's controlled vocabulary and the Medical 
Subject Headings (known as MeSH.)Data downloaded through a reference manager software Endnote which is having a 
powerful web interface to extract data through pubmed form MEDLINE. This data can be save use the Export command 
to create a free-standing bibliography in RTF (Rich Text Format) under each cancer for the different time span (2001-
2009).This data has been collected during the month of July, 2011. In Endnote softwarefor downloading the data from 
the database, the search term applied were “Year” (i.e. 2001) AND “Cervical”; AND “Neoplasms” AND “Female” AND 
“Human”. Name of cancer (cervical); Neoplasm; Female and Human are the Mesh indexed terms. Total 15089 articles in 
cervical cancerwere collected. Each record contains bibliographic details like author, year of publication, source journal, 
vol. no., issue no., page numbers etc. This data is converted in to excel sheet for the analysis in term ofgrowth, authorship 
pattern, Journal ranking etc. 

 
3 DATA ANALYSIS 
3.1:YEARWISE PUBLICTIONS GROWTH OF CERVICAL CANCERDURING 2001-2009 

In the table no.1details regarding the distribution of 15083 articles published during 2001-2009 are given. This 
table shows that maximum number of articles published in 2009, which is 2095 in number contributing 13.88% of the 
total contribution. This is followed by 1982numbers in 2008, which constitute 13.14% of total contributions. However 
the lowest number came in 2001 is only 8.41% comprising of 1269 articles only. This is also illustrated graphically in 
fig. no.1. 
 

 
 

 
Fig.1: Year wise Publications Growth of Cervical Cancer from 2001-2009 

 
3.2: RELATIVE GROWTH RATE AND DOUBLING TIME OF CERVICALCANCER DURING 2000-2009 

  During this study the relative growth rate of Cervical Cancer publications has been calculated and presented in 
table no. 2. It can be noticed that the Relative Growth Rate of Publications decreased from 0.72 to 0.15 during 2002- 
2009. The mean relative growth for the first four years (i.e. 2002 to 2005) showed a growth rate of 0.43, whereas the 
mean relative growth rate for the last four years (i.e. 2006 to 2009) reduced to 0.18. 
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Fig 2:Relative growth rate (Rt(a)) of articles in Cervical Cancerfrom 2001-2009 
 

 
 

Fig 3: Doubling Time (dt) of articles in Fallopian Cancer from 2001-2009 
 
  The corresponding doubling time for different years gradually increased from 0.96 to 4.64 during 2002-
2009.The mean Doubling time for the first four years (i.e. 2002 to 2005) was only 1.85 which was increased to 3.92 
during the last four years (i.e. 2006 to 2009). Thus as the rate of growth of publication was decreased, the corresponding 
Doubling time was increased shown in fig. no. 2 &3. 
 
3.3: AUTHORSHIP PATTERN AND DEGREE OF COLLABORATION 

Table no.3indicates the Multi author’s collaborated papers occupy the first rank with 76.98% contributions. 
Single author’s collaborated papers (11.68) come next in order of contribution of authorship pattern during 2001-2009. 
Two author’s papers come under third position with 10.50 % contributions. Fig.4 illustrates percentage of authorship 
pattern.Table no. 4 showdegree of collaboration of research articles in the field of cervical cancer is varies during 2001-
2009 is 0.96. 
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Fig. 4: Authorship pattern of publication of Cervical Cancer during 2001-2009 
 

The formula given by K. Subramanyam is useful for determining the degree of collaboration in quantitative 
terms. The study followed the same formula which is mathematically put as: 

 

C =   
��

�����
whereas, NM = Number of Multi authored paper, NS = Number of Single authored papers and C = Degree of  

 
Collaboration 
 
In the present study the value of C is 
 

C =
�����

�������	�

 

 

C= 
�����

��
�	
 

 
    =  0.88 
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In the period 2009, highest degree of collaboration was found 0.90 followed by 0.89 in year 2001, 2006 and 
2008. During 2004-2005 and 2007 it was found 0.88 and in the year of 2002- 2003 degree of collaboration was 0.86.  
 
3.4AUTHOR PRODUCTIVITY IN THE FIELD OF CERVICAL CANCER 

The most prolific author is P.E. Castle, who has top rank with 41 papersfollowed by L.C. Horn with and E. L. 
Franco with 25 publications on second position, L. S. Massad; P. W.Grigsby and R. Sankaranarayanan with 23 
publications on third rank, M. Arbyn stand  
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fourth position with 22 publications, on fifth position A. A. Renshaw and G. Ronco having 21 publications. Table 
no.5provides a rank list of 9452 authors with 14957 publications.126 papers traced with no authors during 2001-2009. 
Out of 9452 authors, only 367 authors have at least 5 publications. Rest of 9085 authors contribute various no of papers 
in the range of 5 -1 publications. Top 10 authors Figure out in fig.5. 
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Fig 5: Ranking of authors in Cervical Cancer from 2001-2009 
 

3.5 RANKING OF CORE JOURNALS 
In total, there are 1600 journals, which published 15083 articles. Bradford’s distribution is used for identify the 

core journals. In the present study it has been observed that, 21 journals covered 5013 articles, next 120 journals covered 
5029 articles and next 1459 journals covered 5041 articles. In other words, one third of the total citations have been 
covered by each group of the journals.Table no.6 shows ranking of journal with number of published articles and their 
publication country. The most prolific journal is Gynecologic Oncology (Gynecol Oncol) with 1182 articles followed by 
International Journal of Gynecological Cancer (Int J Gynecol Cancer) with 530 articles, Cancer with 294 articles and 
European Journal of Gynecological Oncology with 290 articles. Around 56% journals published by United States 
(36.32%) and England (20.01%) followed by Netherlands (5.71%), Germany (5.33%) and Japan (2.70%). 
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3.5.1 APPLICATION OF BRADFORD LAW OF CERVICAL CANCER DURING 2000-2009. 

Table no.7 depict Bradford’s zones, which identifies form an approximately geometric series in the form 1:n:n2. 
Here, multiplier is 8.93, so the ratio of zone is: 

 
21:(21 x 8.93):(21x 8.932) 
 
21:(187.53):(1674.64) 
 
= 1883.17 
 

Percentage of error =
����.�	�����

����
� 100 

 
                              = 17.698 
 

Here the percentage error is not negligible and it was found that the relationship of each zone in the present 
study is 21:120:1459. This does not fit into the Bradford’s distribution( 21:188:1675). Following method based on the 
Leimkuhler model was employed for the verification of Bradford’s Law of Scattering. 
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Application of Leimkuhler Model: 

In the present study of Journal Citation were divided in three zones (p=3 where p denote the Number of Zones) 
for application of Bradford’s using the mathematical formula, 

 
R (r)= a log(1+br)……………….(1) 
 
Where R (r) is the cumulative number items produced by the source of rank 1,2,3……r, a and b are constant  
 
a =  

��

��� �
 ........................(2) 

 

b=  
���

��
  ........................(3)  

 
where �� is the number of source in the frist Bradford’s group, y0  is the number of items in every Bradford group 

and k is Bradford multipiler. 
The value of Bradford’s multiplier k is calculated as follows: 
 

k= (eyym)1/p   where ey = (1.781) 
 
In the present case ym= number of items in the most productive source = 1182 and hence 
 
k= (1.781 × 1182)1/3 =12.816 
 
y0= A/P 
 
where, A denotes the total number of articles = 15082 
and, p denotes the number of zones = 3 
y0= 15082/3 =5027.666 
and r0 = number of journals in the nucleus of Bradford is calculated as 
 

r0 =  
� (���)

(�!� �)
   where T = Total number of Journals 

 

r0 = 
���� (�".�����)

(�".����� �)
 

 

r0 = 
��
��.�

"���.�"���
 

 
r0 = 8.985 
 

a =  
��

��� �
 = 

��"	.���

���  (�".���)
 

 

a =  
��"	.���

�.��	
 

 
a = 4541.698 
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b= 
���

��
  = 

�".�����

�.
��
 

 
b= 1.315 
 

Table no.8 shows that the number of journals in the nucleus is 8.985 and the  
mean value of the Bradford multiplier is 12.819. 

 
 
Therefore, the Bradford’s distribution is written as: 
 
8.985: 8.985X 12.816: 8.985X (12.816)2 

 
8.985: 115.151: 1475.784= 1599.926 
 

Percentage error of Journals=  
��

.
"������

����
� 100 

 
  = -4.625 
 

Percentage error  of Citations=  
�����.	"������


����

� 100 

 
                                                         = 0.077 
 

Here the percentage error is negligible so the Bradford’s law fits very well in this data set.  It is observed that, 
the number of journals contributing references to each zone increases by multiplier of 12.816. The data of the zonal 
analysis shows that the first zone containing 9 journals contributed 5037 citations, 115 journals of second zone produced 
5028 and the 1476 journals of third zone produced 5036 citations. Fig 6 shows a graphical presentation with the data. 
Table no. 9 presented against logarithm of the cumulative number of journals and expected and observed Cumulative 
number of citation. On the basis of data a graph plotted with cumulative number of citations against logarithm of the 
cumulative number of journals. 
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4.CONCLUSION 

This scientometric study is effort to draw a literature map of articles published in the field of Cervical Cancer 
during 2001-2009 indexed by MEDLINE. MEDLINE is world largest medical database in the field of medical science. 
This study shows that Cervical Cancer research increasing year by year, with a marginal decrease in the year 2004. The 
distribution of articles from 2001-2009 is not consistent as it ranges from 1269-2095 and maximum number of articles 
were published during 2009 (13.89%).The majority of scientists like to contribute jointly, so trend towards collaborative 
research increasing day by day. In this study Bradford distribution does not fit in this study. Therefore, the mathematical 
method based on Leimkuhler model is employed for the verification of Bradford’s Law of Scattering. In the method of 
Leimkuhler model, the percentage error is found to be the most (-4.265) negligible, so that the law find valid for the data 
set.  
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