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Abstract – This paper presents a scientometric analysis of the 

growth of literature output in the field of Genetic Engineering 

using MEDLINE data which are covered in the Pubmed. The 

literature covered in the database for the period 1989-2013 was 

considered. It covered the maximum of 191089 records during 

the study period from 1989 to 2013.  It is found that the annual 

growth rate of literature in a particular field of knowledge is 

uniform and measure the rate of growth from year after year, 

the application of RGR and Dt are quite appropriate. The RGR 

has shown a decreasing trend and Doubling Time shown an 

increasing trend. It is also found that the annual growth rate 

of literature of journal articles in a particular field the RGR 

has shown a decreasing trend and Doubling Time shown an 

increasing trend. Genetic Engineering research indicates a 

different picture when the RGR and Dt were calculated by 

year-wise both in terms of number of papers and number of 

pages. It is found that the year wise calculation of RGR and Dt 

for Indian output has shown fluctuation trends throughout the 

study period.

Keywords: Fee Based, Library Services, University Libraries, 

Service charging.

I. IntroductIon

 This study was aimed to examine quantitatively the 
growth of literature in the field of ‘Genetic Engineering’ 
using MEDLINE data which are covered in the Pubmed. 
One of the most obvious features of science in recent years 
has been its rate of growth. Scientific growth has involved 
not only increase in manpower and finance1. The flood 
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of papers represents one aspect of the general growth of 
scientific communication. 

 Wooster (1970)2 has estimated the number of journals 
that existed in the world at any one time, where as some 
estimates of the number of papers published annually at 
various times was done by Vickery (1968)3 and Martyn 
(1973)4. Gottschalk and Desmond (1963)5 have also 
estimated the number of scientific and technical journals 
existed in the World. Growth studies in other scientific 
areas included the work of Baker (1976)6 in chemistry, 
Conard (1957)7 in biology, May (1966)8 and Lamb (1971)9 
in mathematics, Sengupta (1973) in microbiology10, 
physiology11, and biochemistry12.

II. lIterature revIew

 The growth of literature and its doubling time results in 
the field of Science and Technology13 and Biological science 
literature in India during the period 1965-198914 has been 
analysed by Maheswarppa and Ningoji (1992 and 1993) 
with exponential, logistic and linear patterns of analysis 
and found that none of the patterns has been followed in the 
output. Aleixandre et al. (1995)15 have conducted a study 
of the Spanish publications on AIDS, covering 2013 items, 
of which 1821 journal papers and 192 books. Their study 
confirmed exponential growth of publication since 1983 
and the growth was similar to the trend observed in other 
countries.  Karki, Garg, and Sharma (2000)16 examined 
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the research productivity on Indian Organic Chemistry 
during the period 1971-1989 using Chemical Abstracts. 
They attempted to quantify the national contribution to 
world efforts and identified areas of relative strength and 
weakness, and also modeled the growth of Indian Organic 
Chemistry to world Organic Chemistry output as a whole, 
and in subfields, where the AI (Activity Index) for the world 
and India were similar. An attempt was made by Macias-
Chapula (2000)17 to identify the patterns of the growth 
in AIDS literature, as well as the types of documents 
published, authorship pattern, institutional affiliations of 
authors, and subject content. Rajendran, Ramesh Babu 
and Gopalakrishnan (2005)18 analysed the global output 
of “fiber optics” research.  Articles covered in the Ei-Tech 
Index database covering the period of 1999-2003 have been 
studied.  Growth of literature by year wise, country wise, 
authorship pattern, bibliographic forms, ranking of core 
journals and nature of research have been analysed. Ramesh 
babu and Ramakrishnan (2007)19 studied the growth of 
literature on “Hepatitis” and Ramakrishnan and Thavamani 
(2013)20 in the field of “Hepatitis-C”

III. genetIc engIneerIng

 Genetic Engineering, also called genetic modification, 
is the direct manipulation of an organism’s genome using 
biotechnology. New DNA may be inserted in the host 
genome by first isolating and copying the genetic material 
of interest using molecular cloning methods to generate 
a DNA sequence, or by synthesizing the DNA, and then 
inserting this construct into the host organism.  Genes may 
be removed, or “knocked out”, using a nuclease.  Gene 
targeting is a different technique that uses homologous 
recombination to change an endogenous gene, and can 
be used to delete a gene, remove exons, add a gene, or 
introduce point mutations.21

 A huge number of articles, papers, reports and so on are 
being published on research work in Genetic Engineering. 
Since there is a continuous publication of information in 
this field, it is necessary to study quantitatively the output 
of literature by applying Scientometric techniques. It would 
benefit to identify the growth rate of literature in the field of 
Genetic Engineering. 

IV. obJectIveS of the Study

(1) To examine the year wise growth of Genetic 
Engineering literature output. 

(2) To analyse the Indian literature on “Genetic 
Engineering”.

(3) To quantify the Research output in Journal Articles in 
terms of total pages. 

V. lIMItatIon

 This study is confined to a period from 1989 to 2013 
using MEDLINE data which covered in Pubmed only.

VI. Methodology

 The records published during the year 1989 to 2013 
in the field of Genetic Engineering in the MEDLINE data 
which are covered in the Pubmed (www.pubmed.com) 
which is a free resource that is developed and maintained by 
the National Center for Biotechnology Information (NCBI), 
at the U.S. National Library of Medicine (NLM), located at 
the National Institutes of Health (NIH) was searched and 
bibliographic details like author, title, publication type, 
language, year; address of the contributors, country of 
publications, source etc. were collected. 

 The retrieved records were converted into FoxPro and 
loaded in SPSS for the purpose of analysis.  The keyword 
‘Genetic Engineering’ has been used for extracting the 
number of records available in the above said database. The 
data thus collected from the source database on the literary 
production of ‘Genetic Engineering’ for the period 1989 - 
2013 has been analysed by using bibliometric indicators 
such as Relative Growth Rate (RGR) and Doubling Time 
(Dt).

VII. analySIS and dIScuSSIon

 The literature has been classified in Table 1 according 
to year of publication.  It is found that there is a gradual 
growth of literature in the subject of study by year after 
year.  The year 2012 has marked a maximum of 6.3% out of 
total productivity in the study period. (Fig.1)
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Table  1 quanTuM of liTeraTure published in GeneTic enGineerinG by year wise

 The analysis of data on the literary output in Genetic 
Engineering has been done with parameters such as Relative 
Growth Rate (RGR) and Doubling Time (Dt).  

 It is seen from Table 2 that there is decreasing trend in 
RGR by year wise.  It is noticed that there is a decreasing 
trend in the year wise RGR in the field of Genetic Engineering 
research output.  The RGR in the year 1990 is 1.23 which 
has been gradually decreased to 0.06 in 2013 (Figure 2).

 Similarly the Dt has shown an increasing trend.  The Dt 
for the year 1990 was 0.56 and enhanced gradually to 11.46 
in 2013 (Figure 3).

 It was thought appropriate to calculate and analyse the 
RGR and Dt for Indian output on Genetic Engineering 
research.  Accordingly the data has been analysed and 
presented in Table 3.  It is found from Table 3 that the 
year wise calculation of RGR and Dt for Indian output has 
shown fluctuation trends throughout the study period.  The 
RGR has been decreased from 1991 (1.79) to 1993 (0.47).  
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Table ii rGr and dT for GeneTic enGineerinG research ouTpuT by year-wise

In 1994 it has been enhanced to 0.60, and since then there 
is fluctuation up to 2013 (0.11) (Figure 4). There was nil 
record in the year 1989.

 The Dt also fluctuated from year after year.  The Dt 
increased from 0.39 in 1991 to 1.47 in 1993 and it has gone 
down to 1.16 in 1994.  Since then, there is fluctuation by 
year after year (Figure 5).
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 It is seen from Table 4 that there is decreasing trend in 
RGR by year wise.  It is noticed that there is a decreasing 
trend in the year wise RGR in the field of Genetic 
Engineering research output.  The RGR in the year 1990 
is 1.34 which has been gradually decreased to 0.06 in 2013 
(Figure 6).

Table iii rGr and dT for GeneTic enGineerinG research ouT puT in india

 Similarly the Dt has shown an increasing trend.  The Dt 
for the year 1990 was 0.52 and enhanced gradually to 10.85 
in 2013 (Figure 7). 
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Table iV rGr and dT for journal arTicles in GeneTic enGineerinG research

 The year wise calculation of RGR and Dt for the total 
pages in Genetic Engineering research has been presented 
in the Table 5.  It is seen from the Table 5 that there is a 
decreasing trend in RGR by year after year.  It was 1.36 in 
the year 1990 and since then it is gradually decreasing and 
in 2013 it was 0.06 except few years. (Figure 8).

 Similarly Dt also shows an increasing trend.  It was 0.51 
in 1990 and increasing gradually to 11.44 for the year 2013 
except few years. (Figure 9).
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 It was observed from the Table 6 that year wise 
calculation of RGR for journal article pages is in decreasing 
trend from 1.38 in the year 1990 to 0.06 in 2013, of course, 
there are fluctuations in the years 2000, 2008 and 2009. 
(Figure 10).

Table V rGr and dT for ToTal paGes in GeneTic enGineerinG research

 Similarly the Dt also shows fluctuation trends. The Dt 
for 1990 was 0.50 and increased up to 3.77 in the year 1999.  
In the year 2000 it decreased to 3.46 and 7.46 in 2008 and 
7.35 in 2009 and since then it shows an increasing trend 
(Figure 11). 
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Table Vi rGr and dT for journal arTicles paGes in GeneTic enGineerinG research

XIII. concluSIon

 It is noticed that there is a decreasing trend in the year 
wise RGR in the field of Genetic Engineering research output 
and Dt has shown an increasing trend. The Relative Growth 
Rate and Doubling Time for Indian output on Genetic 
Engineering shows the fluctuation trends throughout the 
study period. The Relative Growth Rate for the Journal 
articles output has shown decreasing trends and on the other 
hand, Doubling Time is in increasing trend. The Relative 
Growth Rate for the total pages and journal article pages in 
Genetic Engineering research is in decreasing trend whereas 
Doubling Time is in increasing trend except few years. It 
was found throughout the study period that, wherever the 
Relative Growth Rate is at higher rate, the Doubling Time 
is lower. 
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