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Summary

Through the enhancement of numerous social media sites, the rumor spread more

rapidly among society and influences people in a very negative way. Nowadays, more

attention is given by researchers to mitigating the threats produced by rumors. Biblio-

metric analysis is a prevalent and rigorous technique for discovering and investigating

large volumes of systematic data. It assists us to identify the important aspects of that

particular field. Motivated by earlier research we used this approach for our present

study. The present study shows bibliometric analysis through VOSviewer software of

2935 records related to rumor dissemination by collecting the data from the web of

science from 1989 to 2021. The bibliometric results have shown publication trends,

main journals, most cited articles, most productive country, prominent authors, and

institutions. Further net map analysis illustrates the growth of rumor detection in

past, present, and future as well. Bibliometric and network analysis results from this

research will significantly facilitate understanding the progress and trends in rumor

detection.
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1 INTRODUCTION

As compared to traditional broadcasting medium like newspaper and television the new means of information dissemination like Twitter, Youtube,

Wechat, and Facebook provides expedient platforms to disseminate views, expressing themselves.1 Social media sites’ rapid development plays a

vital role in many fields like education, political, social, marketing, and government. Social media sites help the individual in many ways and they are

also the cause of trouble.2 Meanwhile, this enhancement is the reason for rumor dissemination since people can create and transfer information

at a low price anywhere and anytime through various medium. In general, rumors are unconfirmed information dispersed from one individual to

another3 and the reason for a large-scale crisis.4,5 The dissemination of incorrect and unconfirmed information is the greatest challenge. This phe-

nomenon’s digital form could appear among online media and promptly become a probable hazard for society. The systematic study about rumor

spreading can be traced from the second world war during which many rumors spread. For example 1000 tweets from the world war were col-

lected and classified.4 Some other researcher also identified the rumor related problems from psychology and sociology perspective. Researchers

proposed some fundamental laws of rumor propagation and a comparative study was carried during the earthquake in 1935 by collecting the data

from journals and historical records.6–8 Most epidemic models like DK9 and MK10 based on epidemic theory apply for rumor investigation. Several

models based on these models were also established for rumor propagation.11,12 Hence due to widespread rumors, researchers study the rules and

features of rumor dissemination among diverse networks.13–17

Meanwhile severe consequences resulting from rumors on online sites become hazardous. For example in 2011, anxiety got created about

iodized salt purchasing among Chinese by rumor among many social networking sites. In 2013 there was a rumor on Twitter that Barack Obama got
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injured due to an attack in the White House that caused a massive loss to the U.S. stock market.18 In 2016 the United States developed an information

analysis and response center to counter information for the reasons for those losses. Researchers paid attention to dealing with such rumors by

developing various rumor detection techniques to support the government.19

Hence as the more social networking sites developed rumors increased rapidly thus it is very important to carry out the research related to

rumor identification to minimize its negative effect like personnel, business, property, and social crises among the society. It’s a challenge to iden-

tify fake news and rumor as numerous events are associated to design and disseminate fake news and its associated terms.20 As per our concern

there are endless research article related to rumor detection, the current investigation generally emphases on particular topics including rumor

transmission and detection, rarely research papers focus on the whole fields from a systemic viewpoint. This is a significant limitation since on one

side it is problematic for scholars to classify significant journals and articles and to search better co-authors related to the latest information. Dif-

ferent from the earlier research this article scientifically analyzes the research eminence and deliberates research tendencies to deliver relevant

research.

Comprehensive analysis related to rumor dissemination was recently completed.21–23 The attention was on presenting the field’s development,

classifying the research gaps and particular areas of research interest. The literature’s association across authors, matters and field was accom-

plished through content analysis and descriptive statistics. A more comprehensive network exploration was found to be missing in these evaluations.

Network analysis is vital to identify the most authoritative articles and determine meaningful clusters of research, precisely and more objectively.

To be specific, we accomplished a bibliometric examination of 2935 records about rumor during 1989–2021. This research work aimed to

answer the following questions (1) year-wise production and citation analysis. (2) The most productive country and top-performing organizations.

(3) Various source journals and top contributing authors. (4) Most used keywords during the research.

The rest of this study is structured as follows. The Section 2 describes the research methods. The Section 3 illustrates the results of the biblio-

metric analysis. Comparison of proposed work with previous work is defined in Section 4. Finally, the discussion is done in Section 5, conclusions,

shortcomings and future research is defined in Section 6.

2 METHODOLOGY

The techniques used for the research contained two phases (1) collection of data (2) bibliometric analysis of the data. In the first phase, scientific

data was collected from the database. In the second part bibliometric analysis was done to describe the various dimensions. The existing literature

was studied for data collection and to identify salient findings, potential research gaps to highlight the boundaries of information.24 Organized

literature reviews were accomplished via an iterative sequence describing proper search keywords, examining the literature and completing the

investigation.25 As the number of articles increased various visualization tools were also developed to conduct the bibliometric analysis.26 Figure 1

describes the various steps used for this assessment. The same study design earlier adopted by researchers for their bibliometric analysis.27–29

Motivated from previous research we adopt same research design for our proposed research work.

The search query for the data collection was performed on December 31, 2021. A total of 28,724 records were extracted from the web of

science database against the keyword phrases. For some keywords, the multiplicity of occurrences are exactly the same as the web of science

database may have used synonyms and whitespace in such cases and returned exactly the same records. In the next step, the duplicate records

were removed, and a total of 8097 records covering journals, books, and conferences were left. The number of records was further pruned based

on language, document type, and research areas. After filtering the records based on language, document type, research areas, and expert analysis

we left with 2935 records subject to bibliometric analysis. For each of the finally selected 2935 records, various pieces of information like publica-

tion title, author name(s) and affiliation, journal name, number, volume, pages, date of publication, abstract, cited references, and author-supplied

keywords were extracted from the web of science database for bibliometric analysis. Thereafter, a bibliometric analysis was undertaken to

ascertain the leading sources (journals), countries, affiliations, year, author, and publications in the field of rumor detection. Further, to examine

research growth in the area of rumor detection, and establish future research directions, co-occurrence analysis of author-supplied keywords was

undertaken.

An online bibliometric “Web of Science” database used for research. Web of science is the most extensive database currently managed

by clarivate analytics, it contains numerous search databases to provide technological and academic exploration. The database covers 21,100

peer-reviewed, 205,000 conferences proceedings, and 104,000 selected books. It is more comprehensive than other databases and captures the

most reputed international journals.30 Clarivate analytics’s web of science (WoS) is the world’s leading scientific citation search and analytical infor-

mation platform. It is used as both a research tool supporting a broad array of scientific tasks across diverse knowledge domains as well as a dataset

for large-scale data-intensive studies. WoS has been used in thousands of published academic studies over the past 20 years.31

All types of scientific papers collected from the database were chosen for the study and analyzed through VOSviewer. VOSviewer is one of the

best tool for bibliometric analysis freely available on www.VOSviewer.com developed by van Eck and Waltman.32 Different from other computer

programs, VOSviewer provides an enhanced graphical demonstration of the data. The viewing proficiency of VOSviewer is suitable to map massive

content.33
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F I G U R E 1 Data collection and analysis approach

2.1 Describing the suitable search terms

The keywords used for the collection of data are rumors, framework, techniques, social websites, social network, approaches, algorithms. Com-

bination of these keywords are including Rumors and framework, Rumors and Techniques, Rumor and “Technique,” Rumors and “social websites,”

Rumors and “social sites,” Rumors and social sites, Rumors and social network, Rumors and “social networks,” Rumors and “social media”, Rumors,

“Fake news” and Social networks, “Fake news” and social media, “Fake news,” Rumors and Approaches, Rumors and social websites, Rumors and

social network, Rumors and “social media,” Rumors and “Approach,” Rumors and Approaches, Rumors and “algorithms,” Rumors and “framework.”

The keyword phrase-wise numbers of records accessible from the Web of Science database are presented in Table 1. Earlier same study design

already used by various researcher for their research work.27,34

In the next phase, redundant records were discarded and the remaining 2935 records were subjected to bibliometric analysis.

2.2 Preliminary search outcomes

The abstract of several journal articles, conference papers, books and the chapter of books from the database were stored using the various

keywords and title. The constraint and data selection setting in VOSviewer is shown in Table 2. The same study design is already adopted by

researchers35–37 in their proposed work, motivated from previous research we apply same study design in our proposed research work.
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TA B L E 1 Keywords associated to rumor related research

Keyword

Output through

web of science 2021 Keyword

Output through

web of science 2021 Keyword

Output through

web of science 2021

Rumors and framework 200 Rumors and “social

networks”

392 “Fake news” 1767

Rumors and Techniques 350 Rumors and “social media” 341 Fake news 1854

Rumors and “Techniques” 204 Rumors and social media 445 Rumors and Approaches 624

Rumors and “Technique” 173 Rumors 6346 Rumors and Social

websites

25

Rumors and social

websites

25 Rumor 6346 Rumors and Social sites 65

Rumors and “social

websites”

1 “Rumors” 2348 Rumors and “social

network”

224

Rumors and “social sites” 0 “Rumors” 2305 Rumors and “social

media”

341

Rumors and social sites 65 “Fake news” and social

networks

327 Rumors and social media 445

Rumors and social

networks

642 “Fake news” and social

media

818 Rumors and “Approach” 478

Rumors and

“Approaches”

182 Rumors and “algorithms” 135 Rumors and “framework” 188

Rumors and Approach 624 Rumors and algorithms 244 Rumors framework 200

TA B L E 2 The parametric constraint in VOSviewer and selection of data

Constraint setting

Duration 1989–2021

Terminology Heading, abstract, author keywords, and combination of keywords

Node type Country, authors, cited journal, keywords, references

Retrieval approaches

Search technique Subject-oriented retrieval

Search interval 1989–2021

Search term Rumors, framework, social sites, approaches, fake news

Database Web of science

Search result 2935 records

The data collection related to rumor transmission was primarily fetched from the Web of Science that included the most significant and promi-

nent journals.38 As a result 8097 unique documents were collected from 1989 to 2021. By applying filters as shown in Figure 1, we left with 2935

relevant records only for this research work.

3 BIBLIOMETRIC ANALYSIS RESULTS

The purpose of the bibliometric analysis is to examine publication trends, prominent journals, authors, institutions and countries by using MS-excel

tool.39–41 Also predicting the emerging model and techniques can be applied in the rumor detection over social media domain while using the

VOSviewer.
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3.1 Publications of rumor detection

The research journey in rumor detection and its related fields started 30 years back in 1989, starting with 23 publications during 1989, 28 publica-

tions during 1992, 31 publications during 2005, 47 articles during 2007 and 593 during 2021 shown in Table 3. The initial period did not contribute

much to publication. From the research it is found that the last 15 year from 2006–2021 are the most productive. Earlier same design is adopted by

various researcher in.27,34,42–44 Motivated from previous research same design is adopted in proposed study. Figure 2 illustrate the publishing trend

and their total citation in the area of rumor detection.

TA B L E 3 Year-wise publication

Sr. no. Publication years Record count % of 2935 Sr. no. Publication years Record count % of 2935

1 1989 23 0.78% 17 2005 31 1.06%

2 1990 8 0.27% 18 2006 38 1.30%

3 1991 13 0.44% 19 2007 47 1.60%

4 1992 28 0.95% 20 2008 34 1.16%

5 1993 11 0.38% 21 2009 31 1.06%

6 1994 18 0.61% 22 2010 47 1.60%

7 1995 28 0.95% 23 2011 60 2.04%

8 1996 27 0.92% 24 2012 61 2.08%

9 1997 26 0.89% 25 2013 75 2.56%

10 1998 21 0.72% 26 2014 87 2.96%

11 1999 27 0.92% 27 2015 88 3.00%

12 2000 25 0.85% 28 2016 98 3.34%

13 2001 22 0.75% 29 2017 150 5.11%

14 2002 23 0.78% 30 2018 239 8.14%

15 2003 30 1.02% 31 2019 343 11.69%

16 2004 30 1.02% 32 2020 553 18.84%

33 2021 593 20.20%

23 8 13 28 11 18 28 27 26 21 27 25 22 23 30 30 31 38 47 34 31 47 60 61 75 87 88 98
150
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F I G U R E 2 The publishing trend and their total citation in the field of rumor detection
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3.2 Citation analysis

VOSviewer permits scholars to enhance the knowledge and emergent trend by co-citation networks.26,45,46 Citation and co-citation are different

measurements for conducting bibliometric analysis.47–49 Heavily cited articles greatly influence the subject compared to those articles less cited

by people.50,51 Such articles are an indication of greater importance in the field.47,52 The citation analysis defines all reference used in the article

without being restricted by the investigator, so it is possible to collect a large sample and another proper perception from the articles, journals, and

authors.53

3.2.1 Productive articles

Citations measure the significance of publications in the specified area of investigation.54 Citation specifies the research accomplishments by

researchers in a specific field.55 However the citations changed with time are the citation life cycle.56 A paper is cited by other articles known as a

local citation and the overall Scopus citations for the paper termed as the global citation. Table 4 illustrates the top 10 maximum times cited articles

in rumor detection. Researchers in References 36,42 adopted the same methodology. Motivated from earlier study we use the same pattern for our

bibliometric analysis.

Table 4 indicates that the articles written by Allcott et al.57 are mostly cited with a total of 1034 citations. The second most cited article

authored by Lewandowsky et al. (TC= 915, ACPY= 83.1818),58 followed by articles authored by Lazer et al. (TC= 900, ACPY= 180),59 Del Vicario

et al. (TC = 602, ACPY = 86),60 Brockmann et al. (TC = 584, ACPY = 58.4),61 Archer et al. (TC = 546, ACPY = 30.3333),62 Funk et al. (TC = 511,

ACPY=36.5),63 Tandoc et al. (TC=500, ACPY=100),64 Chakrabarti et al. (TC=396, ACPY=26.4),65 Lewandowsky et al. (TC=326, ACPY=54.33)66

in that order.

3.2.2 Most productive country and their citation in rumor detection research

Two thousand nine hundred thirty five publications from 87 countries were selected for analysis. The top 10 countries with leading publications are

presented in Table 5. Same research methodology is applied by researchers in References 36,42,43,67.

Table 5 identifies most productive regions, the prominent regions with an input of 1039 (35.40%) is the USA. The USA is followed by China 324

(11.04%), United kingdom 290 (9.88%), Canada 157 (5.35%), Australia 144 (4.91%), Germany 138 (4.70%), Spain 117(3.95%), France 116 (3.95%),

India 80(2.73%), Italy 77(2.62%). USA has received more attention from scholars and have more far-reaching significances than those published by

other countries. The United States is the most prolific publisher of high-quality research in the world having high citation count. Thus, among the

top 10 productive countries, China and the USA are the leading countries in the research. Graphical illustration of country productivity is shown in

Figure 3.

TA B L E 4 Most prominent articles in rumor detection

Paper TC ACPY

Allcott H, 2017, J Econ Perspect 1034 172.3333

Lewandowsky S, 2012, Psychol Sci Public Interest 915 83.1818

Lazer Dmj, 2018, Science 900 180

Del Vicario M, 2016, Proc Natl Acad Sci USA 602 86

Brockmann D, 2013, Science 584 58.4

Archer J, 2005, Pers Soc Psychol Rev 546 30.3333

Funk S, 2009, Proc Natl Acad Sci USA 511 36.5

Tandoc Ec, 2018, Digit Journal 500 100

Chakrabarti D, 2008, Acm Trans Inf Syst Secur 396 26.4

Lewandowsky S, 2017, J Appl Res Mem Cogn 326 54.3333

Abbreviations: ACPY, average citation per year; TC, total citations.
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TA B L E 5 Productive countries in rumor detection

Countries/Regions TP % TP

USA 1039 35.40%

People’s Republic of China 324 11.04%

United kingdom 290 9.88%

Canada 157 5.35%

Australia 144 4.91%

Germany 138 4.70%

Spain 117 3.99%

France 116 3.95%

India 80 2.73%

Italy 77 2.62%

Abbreviation: TP, total publications.

F I G U R E 3 Country productivity

3.3 Prominent journals

Table 6 illustrates the most prominent journals in rumor detection. Thousand fifty seven journals published the paper in this field. The top 10 most

prominent journals are described in Table 6. Researcher in References 36,42,43,67–69 validated the same methodology.

From Table 6 it can be identified that the “Plos One” with (h-index=21) is the most productive journal. It has total publication 67 with 1684 total

citation and its first publication start in the year 2011. Further it is discovered that the Profesional De La Informacion (TP= 37) is the second most

prolific journal having (h-index=11) and it started publishing in rumor detection since 2018. In terms of publications “Profesional De La Informacion”

further followed “Information Processing & Management’” (29), “International Journal of Communication” (28), and “Scientific Reports” (28), in that

order. From Table 6 it is revealed that Plos One and Complexity both journal having highest number of publications but Complexity having least

number of total citation.
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TA B L E 6 Productive journals

Source titles TP TC h_index PY_START

Plos One 67 1684 21 2011

Profesional De La Informacion 37 444 11 2018

Information Processing & Management 29 351 9 2016

International Journal of Communication 28 104 7 2009

Scientific Reports 28 769 12 2013

Social Media+ Society 28 273 7 2018

Media and Communication 27 196 6 2017

Information Sciences 23 259 7 2016

Library Journal 22 0 0 1994

Complexity 67 50 4 2017

Abbreviations: h-index, hirsch index; PY_Start, publication starting year; TC, total citations; TP, total publications.

TA B L E 7 Productive authors

Author TP TC h_index PY_start

Difonzo N 21 989 16 1994

Zhang Y 19 467 6 2015

Bordia P 18 1002 17 1994

Pennycook G 18 1384 12 2018

Rand Dg 18 1386 12 2018

Li J 13 79 5 2017

Wang Y 13 464 5 2008

Zhang Z 12 120 5 2015

Wang J 12 389 6 2010

Zhu L 12 114 4 2016

Abbreviations: h-index, hirsch index; PY_Start, publication starting year; TC, total citations; TP, total publications.

3.4 Prominent authors

During the period under study 7209 authors authored 2935 publications individually or collaboratively. Lotka’s law defines author productivity

in the given field.70 The topmost productive authors with their affiliation, publication start year, total publications are tabulated in Table 7. Same

methodology in References 34,36,42,43,67–69 adopted by the researchers.

It is discovered that Difonzo N published maximum articles (21). Difonzo N authored his first research paper in the field of rumor in the year

1994. Zhang Y jointly followed Difonzo N with 19 publications. Bordia P, Pennycook G, Rand Dg third rank in total publications (18), Li J and Wang

Y both authored (13) articles and (12) publications produced by Zhang Z, Wang J, Zhu L. In terms of total citations Pennycook G, Rand Dg having

maximum citations 1384 and 1386 followed by Bordia P with 1002 citations. LI J having least number of citations 79 with minimum h-index 5.

Figure 4 demonstrates the most productive authors in field of rumor detection.

3.5 Prominent institutes

The most prolific organizations in the area of rumor detection illustrated in Table 8. Thousand six hundred eighty two organizations contributed

to the publications. The top 10 universities along with total publications and percent with 2935 records shown in Table 8. The leading university

with 63 (2.147) publications is University of California. The University of California is distantly followed by the University of London 52 (1.772%),
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F I G U R E 4 Productive authors

TA B L E 8 Top 10 most productive organizations in the area of rumor detection

Affiliations TP % TP

University of California System 63 2.147

University of London 52 1.772

University of Texas System 41 1.397

Nanyang Technological University 39 1.329

State University System of Florida 34 1.158

Massachusetts Institute of Technology Mit 32 1.09

University of Cambridge 32 1.09

Harvard University 31 1.056

Pennsylvania Commonwealth System of Higher Education Pcshe 31 1.056

University Queensland 22 1.154

Abbreviation: TP, total publication.

University of Texas System 41 (1.397%), Nanyang Technological University 39 (1.329%), State University System of Florida 34 (1.158%), Mas-

sachusetts Institute of Technology Mit and University of Cambridge 32 (1.09%), Harvard University and Pennsylvania Commonwealth System of

Higher Education Pcshe 31 (1.056%), University Queensland 22 (1.154) in such order. Previous researcher in References 27,34,42,67,68 validated

the same research design.

3.6 Research area

Rumors occur in various fields attracting researchers to study it including its growth, reasons and other issues. Table 9 depicts the top 10 fields

researched for rumors led by 503 research articles published in computer science by different authors. The computer science is distantly followed by

communication 474 (16.15%), psychology 337 (11.48%), history 317 (10.80%), business economics 288 (9.81%), information science library science

265 (9.03%), science technology other topics 236 (8.04%), mathematics 214 (7.29%), government law 199 (4.23%), social sciences other topics 124

(4.23%). Same research design adopted earlier in References 44,69.
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TA B L E 9 Top 10 research areas in rumor detection

Research areas TP % (TP)

Computer science 503 17.14%

Communication 474 16.15%

Psychology 337 11.48%

History 317 10.80%

Business economics 288 9.81%

Information science library science 265 9.03%

Science technology other topics 236 8.04%

Mathematics 214 7.29%

Government law 199 6.78%

Social sciences other topics 124 4.23%

Abbreviation: TP, total publication.

TA B L E 10 The most popular words in author’s keyword

Words Occurrences Words Occurrences

Fake news 507 Social networks 54

Social media 290 Rumors 53

Misinformation 196 Communication 49

Disinformation 142 Post-truth 44

Rumor 111 Social 44

Covid-19 87 Rumor spreading 42

Twitter 77 Fact-checking 40

Journalism 62 Facebook 39

Media 62 Information 39

News 54 Credibility 38

3.7 Keyword analysis

Garfield described the concept of keyword mining.71,72 Many studies examined author keywords as a measure of topic development.73–75 Keywords

are simplification and abbreviation of the paper.76,77 Table 10 presents the top 20 words used in the author keyword. Table 11 presents the most used

word in the paper title and most frequently used words in abstract are shown in Table 12. Extraordinary keywords attract the researchers in the

particular field.5 Researchers in References 27,34,42,68 validated the same research design, motivated from earlier work we use the same research

method for our bibliometric analysis.

Table 10 depicts that the words fake news, social media, and misinformation are the highly used keywords used in author’s keyword. Similarly

Tables 11 and 12 shows that the other high occurrence words are news, fake, rumor in paper title and in abstract. These high occurrence words

signify the characteristics of social net-working platforms and the mechanism of individual differences have been considered in the theory-based

research of rumor propagation dynamics in the previous period as the hot research topics in this period.

3.8 Net-Map analysis

The theory of keyword abstraction was used to understand the development of the field.5 The current study illustrates that numerous researchers75

extract keywords to inspect the area’s progress. The subsequent records were created via VOSViewer software to calculate the occurrence of the

keyword. Co-occurrence means the combination of two keywords in an article.27 Different colors were used to describe the keywords terms in

the network. The items collected in a similar cluster defined the same topic. The common keywords among clusters defined the largest node of

the cluster.78,79 The alteration of colors among the cluster reveals the gain of the study. Figure 3 displays the co-occurrence of author-supplied
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TA B L E 11 The most frequently used words in paper titles

Words Occurrences Words Occurrences

News 748 Political 132

Fake 585 Online 127

Rumor 434 Spreading 108

Social 409 Analysis 102

Media 318 Covid- 95

Rumors 296 Rumor 89

Networks 189 Based 84

Model 159 Rumors 82

Misinformation 135 Disinformation 78

Detection 134 Study 75

TA B L E 12 The most frequently used words in abstract

Words Occurrences Words Occurrences

News 3647 Misinformation 774

Social 2454 Article 768

Fake 2206 Network 758

Media 2089 Paper 736

Rumor 1534 Public 731

Study 1315 Spread 721

Rumors 1223 Networks 685

Model 1178 Analysis 678

Political 941 Data 654

Online 793 Based 632

TA B L E 13 Net-Map analysis

Cluster No. Top item name Links Strengths Main topic Occurrences

1 War 308 6172 Market, price, aggression, victim, share, gossip, child 372

2 Rumor 348 36,274 Transmission, firm, story, rule, uncertainity, investor 2429

3 Model 344 5408 Network, algorithm, node, performance, message 277

4 Experiment 302 5901 Credibility, trust, accuracy, participant, reasoning 302

5 Covid 301 8768 Belief, disinformation, practice, country, fear 384

keywords through a mean network diagram designed via VOSviewer. This study design already used by researchers in References 27,36,42,43,67.

The minimum existence of the words in the diagram is five. There are 986 items, five clusters, 43,688 links among all items, and the net map’s total

strength is 63,836. Figure 5 assembled the keyword items among five major nodes—war, rumor, model, experiment, covid. Table 13 illustrates the

total number of cluster and their associated key terms used in the network diagram.

The cluster with the key term war is the biggest node that specifies the subject in the preliminary stage of investigation related to rumor detec-

tion among social media. Total links produced by this cluster are 308, with a strength of 6172 and key terms used for 372 times—the associated

keyword terms being market, price, aggression, victim, share, gossip, child and so forth. The initial phase of research led to social media researchers

from diverse fields worked in various areas. Social media was primarily used in propaganda to spread information or ideas to influence feelings and

actions.
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F I G U R E 5 Net-Map diagram of keyword analysis

Figure 5 also displays perceptions learned in the early stage, which investigators further used in social media. It is shown by various keywords

like transmission, firm, story, rule, uncertainty and so forth in the cluster having the largest node rumor. The total links produced by this cluster is

348 with a strength of 36,274 and 2429 occurrence of key terms. Here, the presence of Nigeria indicates the concern of Nigerian authors in rumor

detection.

As the social media network became popular many new social media sites like Facebook, Twitter, YouTube, WhatsApp were developed for numer-

ous purposes. People use these platforms for various purposes like education, medical, news, information diffusion and many more. Hence, social

media was mainly used for political purposes during this period as shown by the keywords terms politics, election and so forth. During the U.S. con-

stitutional voting, applicants and followers enthusiastically used Facebook and Twitter for promotions and expressing their sentiments.80 Much

false information disseminated during the presidential election. Political parties used social networks for their promotion, as the masses relied less

on traditional media and more on new communication channels. Various algorithms developed to check the accuracy of different social media. Con-

sequently, numerous rumors disseminated through social media sites. People misused these sites to spread panic in society through fake accounts

created by individuals with vested interest to spread rumors and fake news.

With the development of social sites, researchers also developed numerous rumors detection model and applications. The cluster of the key-

word term model in Figure 5 indicates this. Many keywords associated with this cluster are network, algorithm, node, performance, message and so

forth. Total links produced by this cluster are 344 with strength of 5408 and 277 occurrence of key terms. The investigation dynamics of rumor dis-

semination is typically centered on rumor spreading model SIS,81 SIR,5 SEIR,82 and SHIR model.83 The development in network science also improved

certain significant features of complex networks.78,79 This inspired researchers to intensify research in a complex network by combining with rumor

dissemination features. A model for rumor broadcast for small-world systems was defined.14 Researchers considered the topological features of

the model and deliberated the properties of the association on transmission law.84 The rumor dissemination among scale-free systems was also

defined.16 Hence research in rumor detection was primarily accomplished through the growth of epidemic theory and networks and then multidis-

ciplinary research was carried out. The machine and deep learning techniques were applied to the various rumor detection models to check their

efficiency.
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Figure 5 also shows that as the number of model increases more experiments implemented by the researchers to mitigate the problem of rumor

detection. The cluster with key term experiment revels this. Many key terms associated with this cluster are credibility, trust, accuracy, participant,

reasoning and so forth. Many features, dataset, and techniques are explored by the researchers to resolve the rumor detection problem.

Figure 5 also revealed that as social networking platforms grew, their usage increases in the medical field and shown by the cluster named with

the keyword covid. Numerous keywords associated with this cluster are Belief, disinformation, practice, country, fear and so forth. Three hundred and

one links were produced by this cluster, with a strength of 8768 and 384 occurrences of key terms. Social networking sites were used for the medical

field in a typical way.85 Doctors used these sites to consult with their patient and colleagues on different healthcare issues and questions. The cancer

patients used social networking sites to interact with each other and oncology professionals, form communities to obtain valuable information about

their health.86 A study showed sentiment analysis of Twitter messages posted during the coronavirus pandemic.87

The year-wise development in social media increases. The journey of social media sites shows how social media users increased every month.

Research has estimated 351.4 million active users using social media for various purposes. The price of social media sites increased daily. On average

8768 most companies spend $ 4000 to $ 7000 a month to manage social media. The above keyword analysis illustrates much improvement in the

field of social media rumor detection. The researchers adopt different definitions to illustrate the terms related to social media rumor detection.

4 COMPARISON OF PROPOSED WORK WITH PREVIOUS WORK

The results in the proposed research show the current research provides a magnified result compared to previous work. The current work

researched and analyzed 2935 bibliometric records compared to 970 records researched earlier35 and 387 records for bibliometric analysis of

fake news and its associated terms.88 Another comparison is based on the software used. The work used VOSviewer software for data analysis.

Unlike most software used for bibliometric analysis, VOSviewer provides magnified graphical illustration of the records. The user interface of CiteS-

pace may appear a bit overwhelming. To new users it may take some effort to learn how to use the tool. Unlike the other tools, VOSviewer offers

distance-based visualization of the bibliometric network. VOSviewer does have some special text mining features. Net-Map analysis is missing in

the previous work. The current work shows the frequency of keywords and the progress of the research field by examining the various keywords

with the help of Net-Map analysis.

5 DISCUSSION

Fake news and rumor adversely affect society. This misinformation encourages many researchers to analyze the adverse effect. This research aims

to define a bibliometric examination of 2935 records that defines the various aspects of the current research from the data collected through the

web of science. Initially, the research commenced at a slow pace, but from 2006 onwards, it grew exponentially till 2021. The progress was possible

due to efforts put in by 87 countries.

The United States contributed the most in terms of articles published, which were most cited in related publications. Australian publications

were cited periodically. Some journals, too, contributed a lot in this domain. Journal “PLoS one” became the top-ranked journal with 1684 publica-

tions in this field. Difonzo N authored 21 publications. University of California System was the most prolific institute in rumor detection. The findings

related to publications and their citations, prominent authors, and other entities related to rumor detection provide a contingency to appreciate

the development of the area and notify about contributions of numerous actors in the field.

The Net-Map analysis provides the most used words in title, abstract, document, and relationship, among other documents. The term “social

media” has been the most used word from the beginning to date. Similarly, the occurrence of descriptors, like “Twitter,” “network,” “model” during the

period under research, validates the opinion of the channel through rumor, and fake news is disseminated on social sites and, in general, the internet.

The above results deliberate research related to rumor detection is recent, and the topic is relevant to the researchers. There is still much scope

for the researchers for investigating rumors. Many techniques might be applied to social media sites to make them trustworthy.

6 CONCLUSIONS, SHORTCOMINGS AND FUTURE RESEARCH

More consideration is required to prevent the losses instigated through rumors, like personal, property, and social crises. This article defines the

research trend during the past decade. Using VOSviewer software 2935 records fetched from the database of 1989–2021 were subjected to bib-

liometric study which included year-wise production and citation, most productive country and organizations, source journals, top contributing

authors, keywords occurrence. To sum up, this research provides the complete answer to four questions described in Section 1.

First the annual amount of articles in the area of rumor increased during the time. The United States is the most productive country in terms of

the paper published thus it playing an important role to promote rumor dissemination research. The study highlights countries, journals, authors,
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organizations thus, providing potential consequences to the investigators. Computer science is the most productive area in terms of publications and

further research. In conclusion, the enlargement of appropriate theories, approaches, and applied techniques determined hot topics among rumor

transmission with time. The terminologies used are helpful for research scholar to understand well the concept related to rumor dissemination and

enhance research in this field. Researchers involved in business, politics can also be benefit from the above finding.

The results discussed in the analysis are subject to a few limitations. The work found that the data is selected only from the web of science.

It might be possible many studies on the rumor detection are published in other journals and not accessible via web of science. Second, the study

considers all probable keywords and research areas appropriate for rumor detection. However, there is a probability of omitting an associated key-

word. Therefore, the possibility of sampling error to the extracted publications on rumor detection is not ruled out. Third, different terms like rumor

and techniques, rumor and framework, rumor and approaches are used conversely in the study to define rumor result in overlying explanations

and approach. Fourth, the present study only provides a snapshot related to presently accessible data related to rumor. However, the research in

this field is still evolving, the data related to various publications, authorship, prominent publications, source journal, organizations and countries

changed with time.

To illustrate more inclusive knowledge of the field, future bibliometric analysis in this area may observe numerous journals and other accessible

databases such as Scopus, Google Scholar, EBSCOhost, and many more. Further research may achieve improved results by comparing various terms

like rumor and techniques, rumor and framework and further analysis is done on each term separately. Future research may consider co-citation

analysis of another terms not covered through this research. Researchers further use a structural indicator and sociogram to identify the relationship

among publications, journals, authors, countries, and institutions as well.

The present study helps the researchers in numerous ways. From present bibliometric study researchers can identify most reputed journal,

country, author, articles, most used keyword and many others relevant aspects related to this field. The Net-Map analysis helps the scholars to

understand the growth of rumor detection in past, present and future as well.
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