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ABSTRACT 

Background; Ayurveda as an ancient system of medicine has imparted knowledge in preventive and 

curative medicine. In the present scenario, when Ayurveda is totally gaining attention and importance 

worldwide, there is a need of quality research in Ayurveda. In Ayurveda access for published research is 

very limited and remote. A scientific review of prior published research papers from e resources gives the 

direction of present scientific research in Ayurveda field. Scholarly indexed Journals are one of the most 

important sources of information for scientific research communications and an important link for the 

advancement of science. Ayurveda novice researchers need a range of Scientometric tools to measure 

Ayurveda research data. Methodology; Scientometrics has become an essential tool for assessing and 

analyzing the output of scientists. This article captures existing software tools for Scientometric analysis, 

aims to review the steps to perform Scientometric Analysis such as data retrieval, performance analysis, 

science mapping analysis and visualization. Conclusion; The present article discusses that Scientometrics 

study is a tool to design a compendium of Ayurveda researches. Results of the study give an insight of 

Ayurveda research scenario to researchers, Clinicians to identify the resource in improvement of the 

science. 
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INTRODUCTION:  

Ayurveda is a traditional system of medicine 

of Indian subcontinent that originated in the 

ancient Vedic times of India. It has an age 

old history since the 2nd Century BC. 

(Jaiswal, Y.S., & Williams, L.L.2016) 

Ayurveda literally means “The knowledge of 

life”, Knowledge of Ayurveda enables one to 

understand life is a manifestation of mind, 

body, soul and spirit, maintaining harmony 

among all these elements one can achieve 

longevity and disease free life, 

(Ravishankar, B., & Shukla, V. J. 2007), 

Some of this knowledge can be found in 

literatures, but much of it is inaccessible. 

Today Ayurveda is gaining global 

acceptance, interest in Ayurveda & its public 

demand is rapidly increasing. Such demand 

only be fulfilled by doing more and more 

advanced research and publishing more 

research articles in the field of Ayurveda. 

Recent surveys of the current state of 

Ayurveda education, Ayurvedic research, 

publication knowledge, real databases related 

to Ayurveda available online, and the 

propensity of Ayurvedic teachers, scholars 

and students to their status indicate very 

limited knowledge (Binorkar S, Sawant R, 

Bhoyar M, et al.2018).  

Ayurveda Research Database;  

Ayurveda research literature search, continue 

to be challenging due to the lack of 

availability of active and dedicated 

databases. A survey done in 2015 on 46 

databases, indicates, AYUSH research portal 

and Digital Helpline for Ayurveda Research 

Articles (DHARA) are two major portals for 

Ayurveda, Annotated Bibliography of Indian 

Medicine, PubMed, and Directory of Open 

Access Journals few other Ayurveda 

databases. ( Aggithaya, M. G., & Narahari, 

S. R. 2015). In 1997, M.S. Baghel 

and K. Girish from Post Graduate Centre for 

Research in Ayurveda, Jamnagar, has 

brought publication, “Researches in 

Ayurveda - A Searchable Directory of Titles 

of All India Ayurvedic PG And Ph D Theses 

(Third / Web Edition), updated by three 

editions. Recently released Ayurvedic 

Research Data base (ARD) (VII edition, 

2001-2018) is also a digital database. The 

limitation of this database is it is used to see 

only the previously done unpublished 

PG/Ph.D. Research Theses Title which is 

useful for Post Graduates as reference 

material. (M.S. Baghel, K. Girish 2020), 

(D.B. Anantha Narayana, Sharanbasappa 

Durg 2021). Hence, the present article 

discusses different bibliographic research 

database and the Scientometrics tool which 
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deals with analysis, evaluation and graphic 

representation of science and technology 

information. 

SCIENTOMETRICS: 

In recent years Scientometric is playing a 

major role in the measurement and 

evaluation of research performance Hence 

the knowledge of Scientometric analysis 

procedures and its software tools can lead to 

boost the confidence in aspiring Ayurveda 

novice researcher. Scientometrics includes all 

quantitative aspects of the science of science, 

communication in science, and science 

policy. These techniques are very useful to 

identify the research trends in a subject in 

Ayurveda. Trends in authorship and 

collaboration in research. There are so many 

tools and techniques and web analyzing 

software were developed in this purpose 

(Hood, W. W., Wilson, C.S. 2001).  

In the 1969, Vassily V Nalimov & Z. M. 

Mulchenko coined the term Scientometrics. 

(Nalimov & Mulchenko, 1969b), This term 

is used to study growth, structure, 

interrelationships and productivity of science. 

Scientometrics is the study of measuring and 

analyzing science, technology and innovation 

(Hood, W. W., Wilson, C.S. 2001). 

Scientometric analysis is an information and 

technology tool. It deals with analysis, 

evaluation and graphic representation of 

science and technology information, 

Nalimov & Mulchenko (1969a), Nalimov 

(1970) and Nalimov et al. (1971). It tells 

“Who is doing what and where?” The word 

Scientometric emerges from two significant 

word- science and metrics- metrics used for 

quantitative analysis of researcher 

contribution to various scientific domains (V. 

Jayasree, M.D. Baby, 2019). Major research 

issues include the measurement of impact, 

reference sets of articles to investigate the 

impact of journals and institutes, 

understanding of scientific citations and 

mapping scientific fields (Loet 

Leydesdorff, Staša Milojević 2013). 

There are two major procedures in 

Scientometrics, performance analysis and 

science mapping. Performance analysis aims 

to evaluate different scientific actors like 

researchers, institutions, countries, etc, based 

on publications and citations data 

(Narin,Francis; Hamilton,Kimberly 

S,1996). Science Mapping Analysis aims at 

displaying the structural and dynamic aspects 

of scientific research. A science map is used 

to represent the cognitive structure of a 

research field. Cobo, Manuel J.; López-

Herrera, Antonio G.; Herrera-Viedma, 

Enrique; Herrera, Francisco, (2011a); 

Small, Henry, (1999) 
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The present article aims to explain the steps 

to perform Scientometric Analysis and 

different software tools used to perform 

Scientometric analysis;  

1. Database for Scientometric analysis 

2. Performance analysis 

3. Science Mapping analysis and 

visualization  

1.DATABASE FOR SCIENTOMETRIC 

ANALYSIS 

The Scientometric analysis requires, best 

data source that fits with the scientific 

coverage of our research area and best 

Database that allows downloading research 

data in different formats such as, full-text 

articles, book series, most peer-reviewed 

online academic journals, reviews, editorials, 

chronologies, abstracts, conference papers, 

thesis, preprints, technical reports, court 

opinions and patents, grants, clinical trials, 

and policy papers. 

Following are the few Databases available;  

ISI Web of 

Science(WoS)(http://www.webofknowledge.

com),Scopus(http://www.scopus.com),  

GoogleScholar(GS)(http://scholar.google.co

m),PubMed(http://www.ncbi.nlm.nih.gov/pu

bmed).  

Web of Science and Scopus are websites that 

provides access to multiple databases and 

citation data specially for science are 

accessible only on subscription. Google 

Scholar and Pubmed are freely available 

website (Moral-Muñoz, José A; Herrera-

Viedma, Enrique; Santisteban-Espejo, 

Antonio; Cobo, Manuel J. 2020). Few other 

data bases, Digital Bibliography & Library 

Project(DBPL;http://dblp.unitrier.de/), 

Astrophysics Data System 

(ADS;http://adswww.harvard.edu/), Science 

Direct (http://www.sciencedirect.com/), 

Patent data from the United States Patent and 

Trademark Office (USPTO; 

http://www.uspto.gov/) or the Derwent 

Innovations Index provided by ISI WoS. 

Funding data can be downloaded from the 

National Science Foundation 

(http://www.nsf.gov/),There are other 

bibliographic sources such as: arXiv 

(http://arxiv.org), CiteSeerX 

(http://citeseerx.ist.psu.edu/), (Cobo, M., 

López, Herrera, A., Herrera, Viedma, E. 

and Herrera, F. 2011), 

2. PERFORMANCE ANALYSIS: 

Once the required data is obtained the next 

step is to conduct the performance analysis 

process. Performance analysis aims at 

evaluating groups of countries, universities, 

departments, researchers in scientific 

research field and the impact of their activity. 

In this process, the tools like, CR Explorer 

and Publish or Perish, ScientoPyUI are used 
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to get the information about the production 

and impact of a specific research area. 

(Moral-Muñoz, José A.; Herrera-Viedma, 

Enrique; Santisteban-Espejo, Antonio; 

Cobo, Manuel J.2020)  

Performance analysis tools are; 

CRExplorer Software; This tool is 1.9 

Analyzed version,2018, developed by 

Hochshule fur Telekommunikation 

Leipzig(HfTL) with operative system 

Java.This software primarily helps for 

obtaining Reference Publication Year 

Spectroscopy (RPYS) Marx, Werner; 

Bornmann, Lutz; Barth, Andreas; 

Leydesdorff, Loet (2014). It is also used for 

analysis of citations, average, above average 

and below average for each year, it allows to 

identify publication not cited for long period 

followed by a sudden spike of popularity 

called as sleeping beauty (Van-Raan, 

Anthony F. J. 2004b). It is indicated for 

analysis of the cited references of a 

publication collection downloaded from WoS 

database, Scopus or Crossref (Thor; Marx; 

Leydesdorff; Bornmann, 2016).  

Publish or Perish Software; This tool is 7 

Analyzed version, 2019, developed by 

Melbourne-based Tarma Software Research 

Pty Ltd with operative system Win, Mac and 

Linux. This software primarily helps for 

obtaining H-index from Google Scholar, it 

allows to perform searches directly from 

databases of Google Scholar, Web of 

Science, Scopus, MA and Crossref, this 

provides performance analysis of the core 

documents derived from indicated source. 

Finally, output is exported to Bibtex, CSV, 

EndNote and ISI Export. (Harzing, 2008; 

Harzing; Van-der-Wal, 2008) 

Sciento PyUI: This tool is 1.4.0 Analyzed 

version, 2019, developed by University of 

Cauca with operative system Phyton. (Ruiz-

Rosero; Ramírez-González; Viveros-

Delgado, 2019) This tool is used to import 

WoS and Scopus data set ,filter research 

type, author’s name normalization, duplicate 

removal, citation number, extraction of 

country and institutions from author 

affiliations. ScientoPy adds some 

performance indicators to the topics 

analyzed, such as average growth rate, 

average document per years and percentage 

of documents in the last years from the 

Database WoS and Scopus, also used in 

visualization of timeline, horizontal bars, 

horizontal bar trends, evolution and word 

cloud (Moral-Muñoz, José A.; Herrera-

Viedma, Enrique; Santisteban-Espejo, 

Antonio; Cobo, Manuel J.2020). 

3. SCIENCE MAPPING ANALYSIS AND 

VISUALIZATION: 
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Science mapping aims at displaying the 

structural and dynamic aspects of scientific 

research It represents the cognitive structure 

of a research field. Börner, Chen, & 

Boyack, (2003); Morris & Van Der Veer 

Martens, (2008); Noyons, Ed C. M.; Moed, 

Henk F.; Van-Raan, Anthony F. J. (1999). 

Scientific maps representing the relationship 

among the different actors like authors, 

institutions, countries, disciplines, fields, 

specialties etc. (Small, Henry. 1999). 

Researchers usually have to use more than 

one software tools. Either nonspecific 

science mapping software e.g., Pajek, Gephi, 

or UCINET or specific science mapping 

software tools e.g., CoPalRed, SciMAT, 

Science of Science Tool, or VOSviewer. A 

list of software tools widely used in the 

literature can be found in Cobo, 

LópezHerrera, Herrera-Viedma, and 

Herrera (2011b). 

Science Mapping tools are; 

Bibexcel: This software is used to create data 

files that can be imported to Excel, 

developed by Olle Persson at University of 

Umeä, Sweden. The main characteristic of 

this software is the flexibility, it can retrieve 

information from various bibliographic 

sources WoS, Scopus etc. Once the data is 

normalized this tool is mainly used to create 

different co-occurrence matrices co-citation, 

bibliographic coupling, co-author, and co-

word. Bibexcel tool is used for deletion of 

low recurrence items and keeping just the 

strongest links. The exported Data is 

visualized, using external software like Pajek 

(Batagelj; Mrvar, 2004), SPSS or 

VOSviewer (Van-Eck; Waltman, 2010). 

Biblioshiny: It is web-based graphical 

interface, powered by Bibliometrix, It was 

developed by Massimo Aria and Corrado 

Cuccurullo from the University of Naples 

and University of Campania’s Luigi 

Vanvitelli (Italy). It mainly works with WoS, 

Scopus and Dimensions data. The graphs and 

performance analyses generated from this 

tool can be exported to several kinds of file 

formats; maps can be exported to Pajek and 

html, and tables can be copied to the 

clipboard or saved as Excel, pdf or printed. 

(Aria; Cuccurullo, 2017) 

BiblioMaps: It is web-based graphical 

interface, run under python, developed by 

author, Sébastian Grauwin (Grauwin; 

Jensen, 2011). It works with WoS and 

Scopus data. The tool used for Data 

acquisition, Data preprocessing, Data 

analysis, Data visualization, the output can 

be visualized in BiblioMaps or exported to 

other software. 

CiteSpace: This tool is useful in analysis and 

visualization of emerging trends and patterns 
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in a research area or knowledge domain, 

developed at Drexel University (USA). 

(Chen, 2006; Chen, 2019). This tool works 

with different bibliographic databases, such 

as WoS, Scopus, and Chinese Social Science 

Citation Index(Cssci). Authors’ geographic 

locations, links to their collaborators can be 

mapped using Google earth. 

CitNetExplorer: This tool was developed by 

the Centre for Science and Technology 

Studies (CWTS) at Leiden University (The 

Netherlands). This tool works with different 

bibliographic databases, such as WoS, 

Scopus. It is a software tool for visualizing 

and analyzing citation networks, based on the 

algorithmic historiography designed by 

Garfield, to know citation relation between 

two publications. (Garfield; Pudovkin; 

Istomin, 2003).  

SciMAT: This tool was developed by the 

Secaba Lab at University of Granada (Spain), 

and it is now updated and maintained by the 

IntellSOK group at University of Cadiz 

(Spain). It is an open-source Science 

Mapping Analysis(SMA) software. It 

supports the analyst to carry out all the 

different steps, from the data loading to the 

visualization and interpretation of the output. 

It gives details of sum, maximum, minimum, 

and average citations of articles using 

advanced bibliometric indexes such as the h-

index (Hirsch, 2005; Alonso; Cabrerizo; 

Herrera-Viedma;Herrera, 2009), G-index 

(Egghe, 2006), HG-index (Alonso; 

Cabrerizo; Herrera-Viedma; Herrera, 

2010) and q2-index(Cabrerizo; Alonso; 

Herrera-Viedma; Herrera, 2010). Different 

visualization techniques such as research 

strategic diagram, cluster network, evolution 

map, and overlapping map are available in 

SciMAT. Cobo, Manuel J.; López-

Herrera, Antonio G.; Herrera-Viedma, 

Enrique; Herrera, Francisco (2012). 

Sci2 Tool: This tool was developed by 

Cyberinfrastructure for Network Science 

Center at Indiana University(USA). This tool 

works with different bibliographic data 

formats, such as WoS, Scopus, GS, Bitext, 

EndNote, Facebook, research funding from 

the National Science Foundation and 

National Institutes of Health, as well as other 

academic data in CSV format. Sci2 tool is 

used in Data acquisition and processing, Data 

analysis, Modeling and Layout. (Börner; 

Chen; Boyack, 2003)This tool obtains the 

following bibliometric networks: co-author, 

co-PI (Principal Investigator),documents co-

citation, journals co-citation, authors co-

citation, bibliographic coupling, author 

bibliographic coupling and journals 

bibliographic coupling. Moral-Muñoz, José 
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A.; López-Herrera, Antonio G.; Herrera-

Viedma, Enrique; Cobo, Manuel J. (2019)  

VOSviewer: It was developed by the Centre 

for Science and Technology Studies (CWTS) 

at Leiden University (The Netherlands). This 

tool works with different bibliographic data 

formats, such as WoS, Scopus, Dimensions, 

PubMed. VOSviewer is a software tool 

designed for constructing and visualizing 

bibliometric networks, with journals, 

researchers or individual publications as 

actors, and based on co-citation, 

bibliographic coupling, or co-authorship 

relations, it also constructs the map based on 

a co-occurrence matrix (Van-Eck; 

Waltman, 2010)  

DISCUSSION: 

Scientometrics has become an important tool 

for evaluating and analyzing the results of 

researchers, the cooperation between 

institutions and authors, and the impact of 

government funding on national R&D 

performance and educational efficiency. 

Hence, professionals, and scientists need 

scientific tools to measure research data. This 

article aims to provide various software tools 

and different steps that can be used for 

bibliometric and Scientometric analysis, 

including data collection, performance 

analysis, and visualization. 

In the first step, Data acquisition, instead of 

commercial search engine database, Research 

Database provides more option and powerful 

search tools for narrowing results to get the 

information more quickly. The researcher 

can find peer reviewed scholarly articles 

written by credible authors, researchers, and 

expert in their field. Research database offers 

access to thousands of articles, books, 

conference papers, thesis, grants, patents, and 

more.  

The second step, Performance analysis 

provides the indicators that the Ayurveda 

researcher can utilize for their scientific 

evaluation. CR Explorer software tool, 

helps frequency with which references are 

cited in the publications of a specific 

Ayurveda research field, also helps in 

understanding the scope and trend of the 

research work. With the help of Publish or 

Perish software tool, researcher can retrieve 

research topic through author name, 

publication date, topics, keywords and also 

analyze research citations specially in Google 

scholar database and Microsoft Academic 

Search, Finally, output can be exported to 

Bibtex, CSV, EndNote and ISI Export. It’s 

an ideal software for gathering information 

for dissertations research papers and more. 

ScientoPyUI software tool, helps researcher 

in extracting top topics in selected research 
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area it also imports author name, publication 

name, research area, author key words, type 

of document, author country and institution, 

it finds and removes duplicated documents in 

research literature review.  

The third step is Science mapping analysis, it 

is a data visualization tool helps the 

Ayurveda researcher to compare their work 

to current research trends and it also extends 

researchers field of vision, understand the 

lacuna, map future path of study. Bibexcel 

software tool, helps to import the research 

data to excel form, this will help the 

researcher to do analysis using SPSS or 

VOSviewer. CiteSpace software tool, helps 

researcher in visualizing and analyzing trends 

and patterns in the scientific literature, 

understanding network of research and 

historical patterns, such as the growth of a 

topic area, international collaboration. 

CitNetExplorer software tool helps to 

analyze the development of a research field 

over time, identifying the literature on a 

research topic, it also shows how the 

researcher has influenced the other 

researcher. SciMAT software tool, helps in 

Identification of the significant participation 

countries in India’s international 

collaboration in Ayurveda research, 

Productivity and impact of leading 

institutions and authors contribution to 

research in India. Sci2 Tool, helps in 

analyzing individual, local and global level 

research networking. VOSviewer software 

Tool, it has a fantastic visualization of co-

authorship networks and citation networks. It 

is capable of loading and exporting 

information from many sources. 

CONCLUSION: 

In this article, a brief analysis of the most 

important Scientometric techniques and 

software used brought to light, highlighting 

their importance in research valuation. If 

these scientific measurement techniques 

incorporated into Ayurveda research, the 

main result is to understand the quantitative 

and qualitative assessment of the growth of 

global Ayurveda research. The other results 

are to know India’s contribution, year wise 

growth of publication, author's productivity, 

citation impact of other countries, 

identification of the most participation 

countries in India’s international 

collaboration in Ayurveda research. Also, 

learn about the productivity and impact of 

leading institutions, and their contributions to 

Ayurveda research in India. Moreover, 

Scientometric analyses is helpful for learning 

the history and current status of a study field. 

Novice researchers in Ayurveda need this 

kind of Scientometric analysis of the research 

field annotations to conduct research in 
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Ayurveda. Hence, the results of 

Scientometric research provide researchers 

with insights into Ayurveda research 

scenarios to identify scientific improvements. 
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