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A B S T R A C T   

Bibliometric analysis has gained popularity as a quantitative research methodology to evaluate 
scholarly productivity and identify trends within specific research areas. However, there are 
currently no established reporting guidelines for bibliometric studies. The present study aimed to 
investigate the reporting practices of bibliometric research related to health and medicine based 
on a guidelines “Preferred Reporting Items for Bibliometric Analysis (PRIBA)” proposed in this 
study. The Science Citation Index, Expanded of the Web of Science was used to identify the top 
100 articles with the highest normalized citation counts per year. The search was conducted on 
April 9, 2022, using the search topic “bibliometric” and including publications from 2019 to 
2021. The results substantiated the need for a standardized reporting guideline for bibliometric 
research. Specifically, among the 25 proposed items in the PRIBA, only five were consistently 
reported across all articles examined. Further, 11 items were reported by at least 80% of the 
articles, while nine items were reported by less than 80% of the articles. In conclusion, our 
findings suggest that the reporting practices of bibliometric studies in the field of health and 
medicine are in need of improvement. Future research should be conducted to refine the PRIBA 
guidelines.   

1. Introduction 

Bibliometric analysis, which was first introduced by Alan Pritchard in 1969 [1], has gained popularity as a quantitative research 
methodology in recent years. This is partly due to the increasing availability and accessibility of analytical software packages [2] and 
electronic indexing databases [3–6]. According to Pritchard’s original definition, bibliometrics can be defined as “the application of 
mathematical and statistical methods to books and other media of communication” [1]. A related term, “scientometrics”, was also 
coined by Nalimov and Mulchenko in 1969. Although the two terms are often used interchangeably, scientometrics is typically used to 
refer to the quantitative study of science and technology. Nacke introduced the term “informetrics” in 1978 as a general term for 
scientometrics and bibliometrics [7]. However, it is not commonly used in medical literature titles. Of the three terms, only biblio-
metrics has been recognized as a Medical Subject Headings (MeSH) term for indexing articles in PubMed. Therefore, in this study, the 
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term bibliometrics will refer to research based on the quantitative analysis of scientific publication output. 
Bibliometric studies have gained popularity as a methodology for quantitatively assessing scholarly productivity and identifying 

trends in various disciplines. This approach is prevalent not only within the specialized fields of library and information science, but 
also in other professional fields [8,9], particularly in health sciences [10]. Bibliometric studies can provide quantitative summaries of a 
given research field or topic from both performance and network perspectives. Performance analysis involves measuring productivity 
through counting, rankings, and citations, while network analysis reveals intellectual connections using techniques such as 
co-authorship and co-citation analysis [11]. These analyses can be conducted on several levels, including individual-level (authors), 
journal-level, institution-level, and international-level. These measures can be referred to as bibliometric indicators. While numerous 
conceivable indicators exist [12], they must be measurable with a high degree of validity for practical use. A recent review offers an 
overview of various techniques and indicators of bibliometric analysis [13]. 

Comprehensive and transparent reporting is essential to improve the reliability, interpretability, and value of research findings. To 
this end, various reporting guidelines have been developed for a wide range of healthcare research methodologies. The EQUATOR 
(Enhancing the QUAlity and Transparency Of health Research) Network [14], an international initiative that promotes accurate 
reporting of health research studies, defines a reporting guideline as “a checklist, flow diagram, or structured text to guide authors in 
reporting a specific type of research, developed using explicit methodology”. Currently, there are over 90 reporting guidelines listed on 
the EQUATOR Network registry [15], covering various types of research, such as randomized trials (CONSORT), observational studies 
(STROBE), systematic reviews (PRISMA), case reports (CARE), qualitative research (SRQR), diagnostic and prognostic studies 
(STARD), quality improvement studies (SQUIRE), economic evaluations (CHEERS), animal preclinical studies (ARRIVE), study pro-
tocols (SPIRIT), and clinical practice guidelines (AGREE). However, there are currently no reporting guidelines for studies based on 
bibliometric analysis. 

A recent study examined pertinent records indexed in the Web of Science-Core Collection from 1965 to 2019 and identified an 
“uncontainable” pattern of dynamic growth in bibliometrics as a research methodology. Between 2000 and 2014, the number of 
published papers increased 12-fold, expanding across all knowledge domains, particularly in life sciences and biomedicine. The study’s 
author advocated for strengthening the teaching of bibliometrics for use as research tools and for rigorous review before accepting such 
studies [16]. Given the widespread interest in using bibliometrics for evaluation of research, it is expected that number of publications 
using bibliometric analysis will continue to increase in the medical and natural sciences [17]. In 1996, Glänzel had already identified 
the need for standardization in bibliometric research and technology to improve the reliability and validity of bibliometric results [18]. 
Other authors also supported the calls for more standardization to promote progress in bibliometric research [19]. In addition, there is 
a need for standardization in bibliometric research to improve interoperability in bibliometric studies and to ensure that research data 
can meet the guiding principles of findability, accessibility, interoperability, and reusability, as outlined by the FAIR principles [20]. 
Therefore, the aim of this study was to investigate the current reporting practices of health and medicine-related bibliometric studies 
based on a proposed guideline called “Preferred Reporting Items for Bibliometric Analysis (PRIBA)”. PRIBA was adapted and extended 
from the items used in PRISMA statement to fit the setting of bibliometric studies. 

2. Methods 

2.1. Source of bibliometric data and search strategy 

The Web of Science (WoS) Core Collection database (Clarivate Analytics, Philadelphia, PA, USA) was used to identify articles using 
bibliometric analysis. The WoS Core Collection database is a comprehensive platform encompassing over 21,000 peer-reviewed, 
scholarly journals across over 250 science, social sciences, and humanities disciplines. It is one of the most comprehensive data-
base platforms available for determining citation and is widely used in bibliometric studies [21,22]. The Science Citation Index 
Expanded (SCI-Expanded, 1900 to present) of the WoS Core Collection online database was selected to search using the topic “bib-
liometric” (based on the WoS field tag TS). The search was conducted on April 9, 2022, and the publication years were limited to 2019 
to 2021, based on the WoS field tag PY. 

In addition, to ensure proper interpretation of the results, publication language was restricted to English, based on the WoS field tag 
LA. Only original articles, based on the WoS field tag DT, were included in this study. As the focus of the present study was on health 
and medicine-related articles, the following WoS categories were used: “surgery” or “public environmental occupational health” or 
“health care sciences services” or “medicine general internal” or “orthopedics” or “oncology” or “medicine re-search experimental” or 
“dentistry oral surgery medicine” or “pharmacology pharmacy” or “nursing” or “medical informatics” or “psychiatry” or “neurosci-
ences” or “integrative complementary medicine” or “health policy services” or “pediatrics” or “immunology” or “ophthalmology” or 
“rheumatology” or “endocrinology metabolism” or “emergency medicine” or “engineering biomedical” or “gastroenterology hep-
atology” or “infectious diseases” or “obstetrics gynecology” or “sport sciences” or “urology nephrology” or “cardiac cardiovascular 
systems” or “otorhinolaryngology” or “tropical medicine” or “dermatology”. WoS categories with less than 10 articles published from 
2019 to 2021 were excluded. 

Furthermore, only publishers that had published at least 10 articles between 2019 and 2021 were considered. The full record of the 
resulting articles was exported from WoS as a plain text file and imported into bibliometrix 3.0 (Naples, Italy) [23]. Biblioshiny, a web 
interface for bibliometrix, was used to obtain a ranking of articles based on mean citation counts per year. The full text of the top 100 
articles ranked highest according to normalized citation counts per year was downloaded [24]. Subsequently, their reporting practices 
were evaluated in accordance with the proposed reporting guidelines entitled “Preferred Reporting Items for Bibliometric Analysis 
(PRIBA)” in this study. 
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2.2. Proposed guidelines for bibliometric studies 

Table 1 presents the PRIBA, which includes 25 items purposed for use when reporting bibliometric research. The guidelines consist 
of seven main sections identical to those in the PRISMA 2020 Checklist, namely title, abstract, introduction, methods, results, dis-
cussion, and other information. The individual items were modified and expanded from the ones used in the PRISMA 2020 Checklist 
for bibliometric studies. 

3. Results 

3.1. Search strategy 

Fig. 1 shows the study flowchart. A total of 9476 publications were initially identified in the WoS Core Collection online database 
using the keyword “bibliometric.”. Of these 47% were published over the three years between 2019 and 2021. After applying further 
restrictions on language and article type, 2681 articles were retained. The selection was further refined to include only articles related 
to health and medicine, and those categories with at least 10 articles published between 2019 and 2021, resulting in 974 articles. These 
articles were then filtered based on the criteria of having at least 10 articles from 2019 to 2021 by the journal publishers, resulting in 
819 articles. The top 100 articles, based on normalized citation counts [25], were selected for further analysis (Supplementary 
Table S1). These 100 articles were published across 61 different journals, with Clarivate Analytics Journal Citation Reports impact 
factors ranging from 0.69 to 79.32 (weighted median 3.39). The International Journal of Environmental Research and Public Health 
published the most papers (16 articles), followed by the Journal of Medical Internet Research (5 articles). 

3.2. Reporting characteristics: title, abstract, and introduction 

Fig. 2 shows the relative percentage of the 25 proposed items outlined in Table 1 among the 100 articles analyzed. Regarding item 
1a, 73% of the articles explicitly identified themselves as a bibliometric analysis in the title. In the present study, the term “scien-
tometric analysis” was regarded as synonym with bibliometric analysis. However, “citation analysis” and “altmetric analysis” were not 
because the term “altmetrics” is a distinct subtype of bibliometrics [26,27] in which the unit of analysis changed from scholarly 
journals to social activities and interactions on blogging platforms and web-based reference managers, such as Mendeley or CiteULike. 

Table 1 
The proposed items in the PRIBA to be used for reporting bibliometric studies, adapted from the PRISMA Checklist (http://prismastatement.org/ 
PRISMAStatement/Checklist.aspx).  

Section and topic Item # Proposed item to be used in bibliometric research 

Title 
Title 1a Identify the study is a bibliometric analysis. 

1b Indicate the coverage period. 
Abstract 

Abstract 2a Provide an explicit statement of objective(s). 
2b Specify the data sources. 
2c Specify the coverage period. 
2d Provide results for main outcomes. 
2e Provide an overall interpretation of the results and implications. 

Introduction 
Rationale 3 Describe the rationale for the study. 
Objectives 4 Provide an explicit statement of objective(s). 

Methods 
Data source 5a Specific the database(s) or other data sources searched. 

5b Describe the characteristics of the data source. 
5c Specify the date when the search was conducted. 

Eligibility criteria 6 Specify the inclusion and exclusion criteria, such as language, article types, and coverage period. 
Search strategy 7 Specify the search strategy and keywords used. 
Bibliometric indicators 8 Describe the bibliometric indicators used. 
Analytical software 9 Specify the software package(s) used and the settings selected. 

Results 
Search process 10 Describe the results of the search and selection processes, and use a flow diagram if necessary. 
Bibliometric indicators 11 Describe the results of bibliometric indicators, including quantity, performance, and structural indicators. 
Figures 12 Prepare figures with an adequate resolution for online and print readability. 

Discussion 
Conclusions 13 Summarize key results with reference to study objective(s). 
Limitations 14 Discuss any limitations and impact of potential bias. 
Interpretation 15 Interpret the results in the context of background knowledge. 

Other information 
Support 16 Describe the sources of financial or non-financial support and the role of funders or sponsors. 
Conflicts of interest 17 Declare any competing interests of the author(s). 
Data availability 18 Specify if data are publicly available and the route of access.  
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For item 1b, only 24% of the articles included the coverage period in the title. 
For the five items of the abstract, all articles provided an explicit statement of the objective (item 2a), and almost all articles 

provided results for the main outcomes (item 2d) and an overall interpretation of the results (item 2e). However, only 88% specified 
the data sources (item 2b) and 69% specified the coverage period. In terms of the introduction section, all articles in the sample 
provided a description of the rationale of the study (item 3) and an explicit statement of the objective (item 4). 

3.3. Reporting characteristics: methods 

For the seven items in the methods section, it was found that all articles specified the search strategy and keywords used (item 7), 
and most articles (99%) clearly specified the main source of data (item 5a). In addition, the majority of articles (94%) provided de-
scriptions of the bibliometric indicators employed (item 8) as well as the software packages used (item 9). However, only a quarter 
(24%) of the articles included a description of the database’s characteristics, such as the number of journals and records indexed at the 
time of the search (item 5b). Moreover, only 62% of the articles explicitly indicated the date when the search was conducted (item 5c), 
and 75% of them mentioned the inclusion and exclusion criteria, such as language, article types, and the search period covered (item 
6). 

3.4. Reporting characteristics: results 

For the three items of the results section, all articles described the results of bibliometric indicators (item 11). However, only 60% of 
the articles provided a clear description of the results of the search and selection processes, either in text or via a flow diagram (item 
10). A few articles described the sample size at various stages of the search process in the methods section rather than the results 
section. Of the 100 articles, five did not include any figures. Of the remaining 95 articles, 92% had figures with adequate resolution 
(item 12). However, the legibility of figure lettering was adversely affected when figures were resized into a single column in articles of 
a two-column format. 

Fig. 1. Study flowchart.  
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3.5. Reporting characteristics: discussion and other information 

For the six items of the discussion section and other information section, almost all articles clearly summarized key results with 
reference to the study objective (item 13) and provided an interpretation of the results in the context of existing knowledge (item 15). 
However, not all articles mentioned about the limitations of the study (86%) (item 14). Most articles provided a statement of 
competing interests (item 17), and 79% indicated whether the study had financial or non-financial support (item 16). However, as not 
all journals required a data availability statement, only 28% of the study specified if the data used in the study were publicly available. 

4. Discussion 

This study aimed to examine the reporting practices of the top 100 bibliometric studies in the health and medicine field, from 2019 
to 2021, based on normalized citation counts. Despite the recent rapid proliferation of studies based on bibliometric methodologies, no 
reporting guideline is available for this type of research. Therefore, this study proposed a new reporting guideline called the “Preferred 
Reporting Items for Bibliometric Analysis (PRIBA)”, which was adapted from the well-established PRISMA Checklist. 

Overall, the results of the study highlighted the need for a reporting guideline for bibliometric research. Interestingly, it has been 
more than 25 years since the “Bibliometric Standards” workshop in 1995, which focused on the importance and a need to develop 
conceptual and technical standards for bibliometric research and technology [28]. Having a checklist for transparent reporting would 

Fig. 2. Distribution of the 25 proposed items in the top 100 cited health and medicine-related bibliometric studies from 2019 to 2021.  
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enhance the reliability and interpretability of bibliometric research findings and contribute to the overall credibility and transparency 
of the scientific literature in this field. 

Among the 25 proposed items, five were reported by all articles. Three of them were related to the study objective (items 2a and 4) 
and rationale (item 3), one regarding the provision of the search strategy and keywords (item 7), and one regarding the description of 
bibliometric indicators used (item 8). This result is expected because these items are the essential core elements of all bibliometric 
studies. It should be mentioned that as the number of bibliometric studies on similar topics continues to increase, a clear and 
compelling rationale for conducting a new bibliometric study must be provided. 

In addition, 11 items were reported by at least 80% of the articles. Three of them were essential elements of the abstract (items 2b, 
2d, and 2e). Three of them were essential elements of the methods section, which included the name of the database used (item 5a), the 
bibliometric indicators used (item 8), and the software package used for the analysis (item 9). Nevertheless, it is worth noting that 
while most articles mentioned the main database used, the sub-database was often not specified, which can impact the reliability and 
interpretability of the findings. For example, the WoS Core Collection consists of various online indexing databases, which specifically 
cover journals, books, or conference proceedings in different disciplines. Therefore, the choice of sub-database should be explicitly 
mentioned [29]. One item was the legibility of figures in the results section (item 12), three items were important elements of the 
discussion section (items 13, 14, and 15), and one item in the other information section was the declaration of competing interests 
(item 17). Most articles discussed and interpreted the findings in the context of background information with relevant supporting 
references (item 15). 

There were articles with a discussion section that simply reiterated the results and did not provide insight into future research 
directions [24]. Given the proliferation of bibliometric studies, it is important for authors to check for newly published studies with 
similar or identical topics when writing the discussion section. If such studies exist, their findings should be compared and contrasted. 

For the remaining nine items, the proportion of reporting ranged from 24% to 79%. First, in the title and the abstract, 73% of the 
articles clearly indicated that they were bibliometric studies, often as a subtitle (item 1a). However, only 24% of the articles included 
the coverage period in the title (item 1b). Moreover, only 69% of the articles mentioned coverage in the abstract (item 2c). As the 
number of studies based on bibliometric analysis is rapidly growing, it is advisable to include the coverage period in the title to 
facilitate evaluating the relevance of future studies and meta-research, such as systematic reviews of bibliometric studies. Additionally, 
simply indicating the time span of the analysis, such as “20 years”, is also not informative without indicating a beginning or ending 
date. 

Second, in the methods section, only 24% of the articles provided background information on the database used (item 5b). While 
major bibliographic databases, such as the WoS, Scopus, and PubMed, may be familiar to most readers, there are also established 
specialized bibliographic databases [30] and newer databases [31] that may not be as well-known. In addition, the coverage of these 
databases may change over time, and it is essential to mention the coverage with a relevant source of information. The suitability of the 
database chosen to address the research objective should also be supported by relevant references, such as up-to-date comparisons 
between different databases [22,32–34]. Merely stating that a particular database is a popular and comprehensive is insufficient. 

Furthermore, 62% of the articles in the methods section specified the date when the search was conducted. As databases are 
regularly updated, the retrieval date can impact the number of citations retrieved. Therefore, it is desirable to conduct the data 
retrieval within a short period of time, such as in one day. 

As mentioned above, while all articles included search strategy and keywords (item 7), 75% did not clearly state the inclusion or 
exclusion criteria, such as language, article types, and coverage period (item 6). As the validity and reliability of the results of a 
bibliometric analysis depend on data collection methods, a systematic approach is essential to ensure reproducibility [35]. Both 
explicit search terms and search strings, which are a combination of search terms with Boolean operators and relevant wildcard 
symbols, should be given. Moreover, the coverage period should be clearly indicated, and vague statements, such as “up to the date of 
search,” should be avoided. Contemporary evaluative bibliometrics has been pointed out to be inadequate for handling multiple 
authorship [36]. Therefore, it is necessary to report the normalization method used for publications with two or more authors [37]. 

Third, in the results section, it was observed that 60% of the articles did not provide clear description the results of the search and 
selection processes. Many articles only presented the final sample size without mentioning how many articles were excluded and the 
reasons for their exclusion. A flow diagram may be used to outline the key elements of a bibliometric study, such as the database used, 
search terms, search string, inclusion and exclusion criteria, analytical and visualization software, and bibliometric indicators. 
Regarding the types of bibliometric indicators, bibliometric studies should typically provide the following types of results: (1) quantity 
indicators that measure the productivity of different research constituents, such as authors, institutions, and countries; (2) perfor-
mance indicators that measure the quality of different research constituents, based on publication- and citation-related metrics; and (3) 
structural indicators that measure connections between publications, authors, institutions, or countries, based on citation analysis, co- 
citation analysis, co-authorship analysis, co-word analysis, and bibliographical coupling [13,38,39]. 

Fourth, in the other information section, 79% of the articles provided a description of the sources of financial or non-financial 
support (item 16), while only 28% specified a data availability statement (item 18). These figures basically reflected the lack of 
requirement by the journal for such information. A similar situation could be found in the study of systematic reviews of interventions, 
where only 29% of 300 systematic reviews with meta-analysis reported a data availability statement [40]. Currently, many journals do 
not provide a specific section for authors to disclose this type of information. However, this is expected to change as data sharing is 
increasingly recognized as an integral part of the scientific publishing process [41,42], which can facilitate verification, validation, 
reanalysis, or inclusion of the data in future meta-research. 

This study has several limitations that need to be taken into consideration. First, the 100 articles analyzed were published during a 
period of the novel coronavirus disease 2019 (COVID-19), resulting in a higher proportion of COVID-19-related articles (17%). 
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Therefore, caution is needed when generalizing the results to bibliometric studies published prior to the pandemic. Second, the three- 
year period analyzed might not be sufficient to accurately determine research influence. However, given the relatively recent 
popularity of bibliometric analysis, only the most recent articles were included. A similar issue exists in bibliometric studies of COVID- 
19. An option is to analyze a random sample of articles instead of relying on citation rankings. Further studies based on such an 
approach should be conducted after establishing guidelines for bibliometric studies. Third, the quality of the articles was not appraised. 
Therefore, satisfying all items outlined in our study should not be viewed as a guarantee of research quality. Instead, our checklist 
should be seen as a guide to help researchers write more complete and transparent bibliometric studies [43]. For research assessment, 
other guidelines, such as the Leiden Manifesto (http://www.leidenmanifesto.org/) [44] and the San Francisco Declaration on Research 
Assessment (DORA; https://sfdora.org/) [45] used for evaluative purposes. Both these guidelines highlight the importance of rigor-
ousness in bibliometric methodology and provide a framework for ensuring that such methodologies are used appropriately. Fourth, 
the development of proposed items in the PRIBA was not based on a structured approach as outlined by Moher et al. [46]. Nevertheless, 
this study provides a starting point for establishing reporting guidelines for bibliometric studies. More rigorous evaluation of its 
methodologies, such as those based on expert consensus, should be conducted to refine the guidelines. 

In conclusion, this study highlights the need to improve the reporting of bibliometric studies based on analysis of the top 100 
studies with normalized citation counts between 2019 and 2021. The proposed PRIBA reporting guidelines identify several areas that 
require attention. It is hoped that this study will raise awareness of the importance for the need of standardized reporting guidelines for 
bibliometric studies, which can enhance the clarity and reproducibility of such studies. Journal editors and reviewers can use the 
PRIBA as a guide as a minimum set of items needed when evaluating a bibliometric study. 
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