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Introduction

Bibliometric analysis is a powerful tool for mapping and evaluating scientific research
publications across various dimensions. Several databases support bibliometric analy-
sis, such as Web of Science and Scopus. However, these are subscription-based
resources, which may limit access in resource-constrained settings. In contrast,
PubMed is freely accessible and specifically focused on biomedical literature. However,
PubMed offers limited analytics, primarily restricted to article types and year-wise
publication trends. Despite the limitations, data from PubMed can help in basic
bibliometric analysis. This review article provides a basic technical guide to key
methods used in bibliometric analysis. The analysis can be conducted for a research
topic (e.g., yoga and mental stress), an institution’s research output, a journal’s
publication trends, or an individual author’s contributions. For any bibliometric
analysis, two components are essential—data and analysis software. For data source,
PubMed was used, and two free-to-use tools—Biblioshiny and VOSviewer—were used
for analysis. Basic technical procedures are explained with examples. This guide serves
as an introductory resource for those seeking to perform bibliometric analysis using
freely available tools and data sources.

methods provide objective and reproducible insights.

In the rapidly evolving landscape of scientific research,
bibliometric analysis has become an indispensable tool for
understanding the structure, impact, and development of
academic knowledge.! With the continuous expansion of
global research output, traditional methods of literature
review and academic assessment often fall short in providing
comprehensive insights. Bibliometric analysis, through its
systematic approach, enables researchers, policymakers, and
institutions to evaluate the progression of research topics.?

Whether analyzing the evolution of a research topic,
measuring institutional research output, assessing journal
impact, or evaluating an author’s contribution, bibliometric
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There are databases that provide the analysis on their Web
sites. For example, in Web of Science (WQOS), insights about
citations, top authors, or institutions can be obtained in some
clicks. In addition to WOS, Scopus also provides bibliometric
analytics on their Web site.* However, these are subscrip-
tion-based databases and many resource-limited settings
may face difficulty in accessing these databases.” In contrast,
PubMed is a freely accessible database for biomedical scien-
tific literature.®

With this background, this article provides a brief techni-
cal guide on how to conduct a bibliometric analysis for a
topic, an institution, a journal, and an author from the data
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obtained from PubMed and analysis done in Biblioshiny and
VOSviewer.’

Materials and Methods

Tools Required
For bibliometric analysis, researchers need two basic tools—
Biblioshiny and VOSviewer. The method about installation of
these software is described for a Windows PC. Steps to use
those in an Apple’s Macintosh computers are almost similar.

Biblioshiny: To run Biblioshiny, researchers need to install
R and Rstudio Desktop. R is a powerful language and envi-
ronment specifically designed for statistical computing and
graphics. It offers a comprehensive suite of statistical and
graphical techniques, making it widely used among statis-
ticians, data analysts, and researchers.® Rstudio is an inte-
grated development environment designed specifically for R,
aimed at enhancing the experience of statistical computing
and data analysis.” ~Fig. 1 shows a page on Rstudio. It
provides a user-friendly interface that includes features
such as a script editor, console, workspace viewer, and tools
for plotting and debugging, making it easier to write and
manage R code.

Biblioshiny is a Web-based application that provides a
user-friendly graphical interface for performing bibliometric
analysis using the Bibliometrix R package.'® Designed to

simplify complex bibliometric workflows, Biblioshiny allows
users to import, analyze, and visualize scientific publication
data without the need for coding.” It supports a wide range of
data formats from major databases like Scopus, WOS, and
PubMed.

For accessing Biblioshiny, researchers need a Web brows-
er (e.g., Firefox, Google Chrome, Edge). Hence, to run the
Biblioshiny, they should keep the browser installed on the
computer, R package installed, and Rstudio installed.

To run Bibliometrix package, researchers should open the
Rstudio and install the bibiometrix package with the follow-
ing codes:

* Code to install: install.packages(“bibliometrix”)
* Code to load the package: library(bibliometrix)
* Code to launch biblioshiny: biblioshiny()

This will open the Biblioshiny Web interface on the default
Internet or Web browser. The software is now ready for
analysis. Researchers need to keep the Rstudio running on
the background while analyzing data on the Web browser.

VOSviewer: VOSviewer is a free software tool designed for
constructing and visualizing bibliometric networks.'" These
networks can be of coauthorship, keyword cooccurrence, or
many others.' 2 One of the key strengths of VOSviewer lies in
its ability to handle large data sets and present complex
relationships in an intuitive and visually appealing manner.

© Rstudio - O X
File Edit Code View Plots Session Build Debug Profile Tools Help
O -Ojcr- H B & A Gotofilesfunction v Addins ~ Rl project: (None) ~
@] Untitled1* P | Environment History Connections Tutorial = ]
H Osource | Q /4 ~| | &
1 #install.packages("bibl]
2 Tlibrary(bibliometrix) # The 1earnr package is required to run tutorials for RStudio.
3 biblioshiny()
‘; Please click here to install the 1eaxnr package.
e RStudio Tutorials powered by the 1earnr package.
4 »
31 (Top Level) ¢ R Script &
Console | Terminal Backgre e [ Ijiles Plots Packages Help Viewer Presentation pr |
LT ® O install | @ update s Q b'bzio_ ()
buting with a small donati « | Lo Desdioion Herin
on to support our research [v] bibliometrix Comprehensive Science Mapping Analysis  4.3.2
team (https://bibliometri (] bibliometrixDa... Bibliometrix Example Datasets 0.3.0
x. org/donate. html) (] dimensionsR Gathering Bibliographic Records from 0.0.3
'Digital Science Dimensions' Using 'DSL’
API
To start with the Bibliosh =
el i e 5 s (] openalexR Getting Bibliographic Records from 1.4.0
iny app, please digit: ; 2 S meE S
biblioshiny() . OpenAlex’ Database Using 'DSL" API
()] rbibutils Read 'Bibtex' Files and Convert Between 2.3
> Bibliography Formats

Fig. 1 Screenshot of Rstudio software showing the console on the left lower side where codes are written and packages tab on the right lower

side from where various packages can be downloaded.
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The software provides various layout and clustering techni-
ques to identify patterns and groupings within the data,
making it especially useful for mapping the intellectual
structure of research fields. This tool has also been explored
for text analysis."> Anyone can download and use it without
installing it in the system. However, the computer needs Java
8 or higher version to be installed on the computer to run the
software. Java is a high-level, object-oriented programming
language known for its platform independence and robust-
ness. It is widely used for building Web applications, mobile
apps, enterprise software, and bioinformatics.' It can be
downloaded free from their Web site. As VOSviewer is a
standalone Java application, simply clicking on the VOS-
viewer application file (e.g., VOSviewer.exe in Windows
computer) will open it.

Data Collection from PubMed

To collect data from PubMed for a bibliometric analysis,
researchers typically begin by formulating a well-defined
search strategy using relevant keywords. Researchers can
plan the keywords according to commonly used words and
phrases and Medical Education Subject Headings terms.'”
Boolean operators (e.g., AND, OR) are used for combining
search terms in PubMed.'® Researchers should remember
that this is a crucial step and any error or weakness in search
strategy will give erroneous analysis. Hence, after multiple
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piloting and consensus among the team members, search
strategy should be finalized.

On the search results page, researcher need to click on the
“Save” button to expand the available options (~Fig. 2) and
then select “All results” to save all the results, or choose to
save only the results displayed on the current page or only
selected items. There are four options for saving the data:
Summary (text), PubMed, PubMed Identifier (PMID),'” Ab-
stract (text), and comma separated value (CSV). For using the
data in Biblioshiny and VOSviewer, the PubMed format is
required. However, for screening studies, the CSV format is
more suitable. Therefore, researchers should save the files in
both formats and store for further use. On clicking the
“Create file” button, the file will be saved on the computer.

For screening, researchers should open the CSV file using
spreadsheet software such as Microsoft Excel and the
PubMed format file (a text file and can be opened with any
text editor) in Microsoft Notepad. They can review the titles
of the saved results in this Excel file and mark studies that
should be excluded from the analysis. To remove a specific
study, researchers can copy its PMID and search (Ctrl + F) it in
PubMed format file. The data for each study typically starts
with the PMID and ends with the SO (which stands for source
or reference). To delete a particular study, researchers should
select and remove the content from the PMID to the SO of
that study.

l "actigraphy”[tiab] AND "diabetes"[tiab]

- I

PublfQed”

Advanced Create alert Create RSS User Guide
| Save e [ Email H Send to ’ Sort by.{ Most recent & ‘ l'—_’ { Display options $# ’
Save citations to file
Selection: All results $
Format: PubMed $
[
L
MY CUSTOM < [ R
My cusTom Fiuters [ 216 results Page ’ 1 ‘ of22 > Y

RESULTS BY YEAR

][]

Cite
II||I|| ||
O -.l-l“ll

2025

PMID: 40241264

[] Effects of Time-Restricted Eating on Actigraphy-Derived Sleep Parameters: Post-
1 Hoc Analysis of a Randomized, Isocaloric Feeding Study.

Duan D, Pham LV, Jun JC, Turkson-Ocran RA, Pilla SJ, Clark JM, Maruthur NM.

Sleep. 2025 Apr 17:z5af089. doi: 10.1093/sleep/zsaf089. Online ahead of print.

METHODS: This was a post-hoc analysis of a parallel-arm, controlled feeding trial in 41 adults with
obesity and prediabetes/diabetes, randomized to TRE (8am-6pm) or usual eating pattern (UEP; 8am-

Fig. 2 A screenshot showing a PubMed search result page where the user is saving “all results” in “PubMed format” by clicking the “create file”

button.
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Fig.3 Ascreenshot of Biblioshiny where dataimport button (Import or Load) is showing on the left side and import options (file types, database,

author name format) are showing on the right side of the image.

Data Analysis
Biblioshiny: To perform an analysis in Biblioshiny, research-
ers needs to open Rstudio and enter the commands “library
(bibliometrix)” followed by “biblioshiny().” This will launch
the Biblioshiny Web interface in default internet browser.
Researchers should click on the “Data” tab and then select
“Import or Load.” Then, they should look on the right side of
the window, choose “Import raw file(s),” set the database as
“PubMed,” and keep the author’s name format as “surname
and initials.” Next, they need to click the “Browse” button to
select the file for analysis (=Fig. 3). After selecting
the downloaded PubMed format file and allowing it to
upload, clicking on the “Start” button will load the file into
Biblioshiny. A window will display the data quality; and
researchers need to click “Save.” After a few seconds, a tick
mark will confirm successful data loading. Then, the window
can be “close (d)” and the data is ready for analysis.
Researchers can apply filters using the options on the left
side of the screen (see =Fig. 4), such as filtering by year or
language. To run an analysis, they need to click on the
relevant analysis button on the left panel. In the top right
corner of the results section (~Fig. 4), there are three buttons
—play (to run analysis), plus (to add for exporting), and
download (to save the image). If an analysis does not appear
immediately, clicking on the play button and waiting a few
moments will do. To export the results into an Excel file,
researchers need to click on the plus (+) button and to save
images, use the download button ( | ). After completing the
analysis and selecting the desired reports to export, clicking
on the “Report” button will navigate to the report page. From
here, researchers can click on the “Export Report” button and
reports will be saved as a spreadsheet file (Excel format).
Many researchers may encounter an issue with Biblioshiny
where after loading the data, the browser page becomes
unresponsive and further analysis cannot be performed. In
such cases, the problem can usually be resolved by installing
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the Chromote package, which provides a headless Chrome
Web browser interface. To do this, researchers needs to type
the following command in the Rstudio console: install.pack-
ages(“chromote”). This will install the required dependency,
and the issue should be resolved.

VOSviewer: As VOSviewer does not require installation,
researchers need to run the software by clicking on “VOS-
viewer.exe” file. On the landing page, researchers should
click on “Create” from the File tab and select “Create a map
based on bibliographic data” and click “Next.” As the file
sourced from a database, researchers need to choose “Read
data from bibliographic database files” and proceed by
clicking “Next.” Then, they need to click on the PubMed
tab, select the file saved on computer disk, and click “Next” to
choose the type of analysis and counting method.

At this stage (=Fig. 5), researchers need to select either
“Co-authorship” (to analyze author collaboration networks)
or “Co-occurrence” (to analyze keyword networks). For
example, to visualize a coauthorship network, they need to
select “Co-authorship,” choose the counting method as “Full
counting,” and optionally check the box to “Ignore docu-
ments with a large number of authors,” specifying the
desired threshold.

Clicking on “Next” will open a screen where researchers
can define inclusion criteria based on the minimum number
of documents per author. Another “Next” click will display a
list of authors, along with the number of their documents
and link strength. Finally, clicking the “Finish” button will
generate the network visualization (~Fig. 6). Researchers
can switch between different visualization types like “Net-
work Visualization,” “Overlay Visualization,” and “Density
Visualization” by using the tabs provided. To save the net-
work for future use, one should click on the “Screenshot”
button. A pop-up window will appear, that will allow saving
the network in various formats such as JPG, PDF, TIFF,
and others.

Vol. 36 No. 2/2026 © 2025. Indian Radiological Association. All rights reserved.



bibliometrix

€ biblioshiny

@ Info

Plot Table
8 Data

Y Filters

BB Overview BRAIN STIMULATION

B Sources FRONTIERS IN PSYCHIATRY

9 Most Relevant Sources THE JOURNAL OF ECT

9 Bradford's Law
JOURNAL OF PSYCHIATRIC RESEARCH

9 Sources' Production over Time

ASIAN JOURNAL OF PSYCHIATRY
2 Authors

Sources

’ THE AMERICAN JOURNAL OF PSYCHIATRY
Documents

5 BIOLOGICAL PSYCHIATRY
<.z Clustering

BRAIN SCIENCES

A%, Conceptual Structure

* SooilS JOURNAL OF AFFECTIVE DISORDERS
cial Structure

THE JOURNAL OF CLINICAL PSYCHIATRY
=) Report

3= Settings

Most Relevant Sources

Bibliometric Analysis Technique Mondal

® 6 6 6

0 10 20

N. of Documents

Fig. 4 A screenshot of Biblioshiny where the most relevant sources (i.e., journals) under sources of an analysis is shown.

Data of Author, Institution, Journal, and Topic

The steps to conduct bibliometric analysis using Biblioshiny
and VOSviewer are summarized in =Table 1. Neither of the
two software tools provides dedicated options to analyze
data by topic, institution, journal, or author. Instead, the
analysis depends entirely on the input data supplied by the
researchers. Therefore, researchers must collect and curate
the specific data they wish to analyze. The following section
briefly describes the data collection methods for analyzing
research by topic, institution, journal, or author.

For example, if researchers want to search for a particular
author, such as “Sudip Bhattacharya,” they can simply enter
the name in the PubMed search bar without using any field
tags. However, a more targeted search would look like: Sudip
Bhattacharya[Author]. Here, the author in square bracket is
the PubMed tag for searching author.'®

To search for publications from a particular institution,
researchers should first identify the different formats in
which the institution’s name is commonly cited. For exam-
ple, to retrieve articles from All India Institute of Medical

A VOSviewer - o X
[ Network Visualization || Overlay Visualization | Density Visualization |
Visualization
Scale:
e
Create Map X |
["Eite][ ttems |[ Analysis Lsbety
Size variation:
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e @ cices
Type of analysis: @ Unit of analysis: © Frames
@ <oty & e —
Co-occurrence Organizations
Share o Font:
Counting method: @ Colors
IO @ Full counting O Black background
© Fracional counting
: :
VOSviewer thesaurus file (optional): @
vI=) >
& Ignore documents with a large number of authors |
Maximum number of authors per document: 25 g
(O Reduce first names of authors to initials.

[ <Back ) [ Net> ] [ Finish ] [ Cancel ]

Fig.5 Ascreenshot of VOSviewer showing the “create” button on the left side and pop-up window for choice filling on the type of analysis, unit

of analysis, and counting method.
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Fig. 6 A screenshot of VOSviewer showing the coauthorship network, visualization tab (on the upper portion), and options to modify the

visualizations (scale, size variation, background, etc.) on the right side.

Sciences, Deoghar, the following query can be used: ((All
India Institute of Medical Sciences[Affiliation]) OR (AIIMS
[Affiliation])) AND (Deoghar[Affiliation]). Here, the full form
and abbreviation of institution was used with OR and the city
name with AND Boolean.

Similarly, researchers should use both the full title and the
abbreviated form of a journal for bibliometric analysis of a
journal. For example, to analyze the journal Indian Journal of
Radiology and Imaging, they need to use: “Indian Journal of
Radiology and Imaging” OR “Indian ] Radiol Imaging”[Journal].
Till date, this journal has a total of 1,647 articles in PubMed
starting from 2008 (48 articles) to 2025 (55 articles, till
April 23, 2025). The data can be saved as described in ~Fig. 2.

For topic-based searches, if keywords are already framed,
they can be directly used in PubMed. For instance, to find
papers on actigraphy-based research in diabetes, restricted
to title and abstract ([tiab] is tag for title and abstract), the
following can be used: “actigraphy”[tiab] AND “diabetes”[-
tiab]. If the keywords and tags are not yet formulated,
researchers can use the “Advanced” option to build a search
string step-by-step (~Fig. 2).'°

Once the data is collected, the analysis process follows the
same steps as described earlier. However, certain limitations
may apply depending on the nature of the data set. For
example, if data from a single journal is analyzed in Bib-
lioshiny, the source (i.e., journal) field will contain only one
entry. Similarly, if data for a single author is analyzed, that
author will dominate metrics such as “most relevant author.”

Indian Journal of Radiology and Imaging

Discussion

Searching bibliometric data on an author, institution, jour-
nal, and topic is essential for gaining a comprehensive
understanding of research trends, productivity, and impact
of the author, institution, journal, and research field.2° An
author-level analysis highlights key contributors, their col-
laborations, research field, and productivity over time.
Commonly, the author’s impact is determined by indices
like the h-index, i-10 index, or g—index.21 However, more
holistic data like collaboration with authors and countries,
research focus, working on trending topics, and other
analytics will provide more comprehensive data about an
author. This data may help in assessing the research output
of a researcher. Analyzing data by institution reveals leading
research trends of centers and the authors who are contrib-
uting to the institutions with higher numbers of publica-
tions, journals where articles are published, and other
metrics. This may help the yearly research output report
of an institution.?? Examining journal-level metrics is com-
monly not required by the editors as many of the publishers
provide the report along with their packages. However,
there are many journals that are using open-source pub-
lishing platforms or managing a journal with limited man-
power that may not manage to generate the bibliometrics
frequently to assess the growth. For them, the methods
described in this article would help. And the analysis will
help to analyze more insights than only the citation

Vol. 36 No. 2/2026 © 2025. Indian Radiological Association. All rights reserved.



Table 1 Steps of bibliometric analysis at a glance
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Step Action Brief

1 Define objective Choose analysis focus (topic, author, journal, or institution)

2 Formulate search strategy Use PubMed to search published articles. Authors can search other database
also, if they have access

3 Save data from PubMed Save the search result in both PubMed format and CSV

4 Clean and curate data Use Excel for screening and Notepad to remove entries using PMIDs

5 Set up Biblioshiny Install R, Rstudio, and Bibliometrix package

6 Set up VOSviewer Ensure Java is installed; download VOSviewer. No need to install

7 Analyze with Biblioshiny Launch with biblioshiny() in Rstudio, it will open interface in Web browser,
import PubMed format file, run analysis

8 Visualize with VOSviewer Click on “Create” from the file tab, “Create a map based on bibliographic data”
and follow next to analysis with customization of thresholds

9 Save visual outputs Save visual output (JPG, PDF, etc.) from Biblioshiny and VOSviewer for further
use

10 Interpret and report Analyze patterns and trends; include graphs and metrics in reports

Abbreviations: CSV, comma separated value; PMID, PubMed Identifier.

counts.?? Topic-based searches help identify research hot-
spots, emerging themes, and gaps in knowledge. Many of
the authors are now conducting bibliometric analyses and
publishing them for continuing scientific discourse on a
particular topic.2*

Beyond PubMed, several other bibliographic databases
are widely used in bibliometric research, offering broader or
more specialized coverage depending on the research ques-
tion. Scopus (by Elsevier) and WOS (by Clarivate Analytics)
are the most prominent among them, known for their
comprehensive indexing across disciplines, including medi-
cine, social sciences, and engineering.’> These databases
provide advanced filtering options, citation tracking, and
citation metrics such as the h-index, which are crucial for
in-depth bibliometric assessments. Dimensions.ai, a newer
entrant, is gaining popularity due to its integration of grants,
clinical trials, patents, and policy documents alongside
traditional publications, offering a more holistic research
landscape.?®

In addition, a variety of specialized tools support
bibliometric analysis and visualization. CiteSpace is a
platform for identifying research trends and knowledge
evolution over time.?” Meanwhile, commercial platforms
like InCites (by Clarivate)?® and SciVal (by Elsevier)?? offer
institution-level metrics and benchmarking tools but
require subscriptions. Each tool and database has its own
strengths, and selecting among them depends on the
research objective, available resources, and desired depth
of analysis.

The novelty of this article lies in its hands-on, beginner-
friendly approach to bibliometric analysis using entirely free
and open-access resources. Unlike most existing tutorials
that assume prior expertise or rely on subscription-based
databases, this guide was designed specifically to support
researchers in resource-constrained environments. Howev-
er, a key limitation is the exclusive reliance on a single

Indian Journal of Radiology and Imaging

database (PubMed),3® which may lead to incomplete cover-
age of interdisciplinary topics or articles indexed in other
major bibliographic sources like Scopus or WOS. Additional-
ly, some advanced functionalities available in commercial
databases, like citation counts and top articles are not
addressed here, making this guide more suitable for basic
to intermediate bibliometric analysis.

Web Sites

R: https://www.r-project.org

Rstudio Desktop: https://www.posit.co

Google Chrome: https://www.google.com/chrome
Java: https://www.java.com/en

VOSviewer: https://www.vosviewer.com
PubMed: https://pubmed.ncbi.nlm.nih.gov

Conclusion

In this article, a practical overview was provided for con-
ducting bibliometric analysis using free PubMed data. The
use of two accessible tools—Biblioshiny and VOSviewer—was
demonstrated to analyze data by topic, institution, journal,
and author. Steps for data extraction, cleaning, and visuali-
zation were described to support reproducibility. The pro-
cess was simplified and made accessible to researchers in
resource-limited settings. By using open-source tools and
free databases, insights into research trends and collabora-
tions can be obtained without reliance on costly platforms.
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