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Abstract

BACKGROUND

The significance of an accurate assessment of the quality of journals for scientific
research is of great significance. Compared with the Journal Impact Factor (JIF), which
has been used most widely for a long time, and the new CiteScore ((&) in recent years,
new journal evaluation indicators have been emerging. Based on Reference Citation
Analysis (RCA) database, an open multidisciplinary citation analysis database based on
artificial intelligence technology, Journal article influence index (JAII) is one such new

journal evaluation indicator.

AIM
To focus on the similarities and differences between JAII and JIF and CS as journal

evaluation indicators, which will provide an intuitive visual representation method.

METHODS
We searched for JCR to get the Institute for Scientific Information Web of Science release
2021-]JIF, downloaded the CS list updated in July on Scopus website, and collected the

2022 JAII from the RCA database (www.referencecitationanalysis.com).

RESULTS
Our research results revealed that with breaking through the time limit of mainstream
literature evaluation methods, JAIl performs well in data reliability, providing a

complement to JIF and CS.
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CONCLUSION

JAII is a comprehensive assessment of the quality and performance of journals.

Key Words: Journal article influence index; Journal Impact Factor; CiteScore;

Gastroenterology & Hepatology

LiJY, Yan ZH, Xiang Z, Gao C, Wu J. Comparison of the indexes of Gastroenterology &
Hepatology journals in different databases. World | Gastroenterol 2022; In press

Core Tip: Compared with Journal Impact Factor (JIF) and CiteScore (CS), Journal article
influence index (JAII) is able to break through the time limit, not necessary for the
waiting times of JIF and CS to be accurately evaluated. JAII is useful for assessing the
performance of jourﬁals since its creation. Therefore, time randomness is ignored. JAII
is a comprehensive assessment of the quality and performance of journals. In addition,

Reference Citation Analysis covers some specific journals than other datasets.

INTRODUCTION

q
The quality assessment of research is important for various professional associations,

individual scientists, academic institutions and funding organizationsl!l. The qlﬁlity of
scientific contributions is primarily assessed based on their long-term impact on science.
The impact can bﬁinferred from the citations received by an article in a journal in a
scientific article. These principles have been applied to the evaluation of scientific
journalsl?l. In fact, many researchers have proposed different ways to assess the quality
of scientific journalsl>4. What most of these methods have in common is the use of
complex mathematical algorithms to analyze networks of scientific papers to estimate
citation quality.

The Scientific Citation Index, Journal Cjtation Report (JCR), published by the Institute
for Scientific Information (ISI) and first proposed by Eugene Garfield in 1955, aims to
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T evaluate, classify, and compare journalsl®l. These indicators are calculated based
on the number of articles published by a journal and the number of times a journal is
cited. It is used as a tool to evaluate researchers and research work in a wide range of
scientific settings, with one of the most prominent indicators being the Journal Impact
Factor (JIF). In addition to the impact factor, other metrics provided by ISI include: total
citation frequency, immediacy index, number of source entries published in the current
year, frequency of citations in the previous two years, cited half-life, and the ratio of
different citations for each article. ISI introduced a simplified system in 1974 and came
up with a list of topic categories. The institution gave a total of 176 JCR journals
categorized by topic. In recent decades, there have also been many holistic analyses of
different journal categories, revealing common characteristics of a particular type of
journal on the JIF for researchers to better evaluatel®?l. In each category, journals are
ranked according to the JIF. Based on the frequency distribution of the indicator, the
journals listed in the JCR are divided into different groups, allowing us to look at the
impact factor values more intuitively from a holistic and comprehensive perspective.

JIF is an indicator of the quality of scientific journals that have been used even the
most widely used in the past(®l. However, it was proposed in 1999 thaﬁthe ISI/JCR JIF
does not fully guarantee its accuracy!?l. Methodological considerations in the calculation
of the indicator include a lack of assessment of the quality of citations, the inclusion of
their own citations, poor comparability between different scientific fields, and an
analysis of publications mainly in English[10l.

On December 8, 2016, Scopus launched CiteScore (CS), an indicator that competes
directly with the JIF, specifically for journals indexed by Scopus. Over the past few
years, the number of journals assigned to CS has increased dramatically, especially for
journals that are not JIF-covered by Scopus. Some studies have evaluated the
relationship between CS and JIF, revealing that although there is a strong correlation
between CS and JIF, there are also obvious complex differences[!112l. CS may be used as

an index metric that is now more useful, possibly more balanced, and most certainly
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more transparent!3l. However, it also has some of the same issues as the JIF[1415], plus
thafact that the JIFs of different disciplines are not comparable to each other.

Reference Citation Analysis (RCA) is an open multidisciplinary citation analysis
database Esed on artificial intelligence technology. This database covers disciplines
such as business, economics and management, chemistry and materials science,
engineering and computer science, health and medical sciences, humanities, literature
and arts, life sciences and earth sciences, physics and mathematics, and social sciences.
Users can search relevant literature based on fields such as author, categogy, DOI, ISSN,
keyword, ORCID number, publication name, PubMed ID and title, track original
innovative research results and cutting-edge progress, and sort by article impact index.
With the results analysis function, an analysis report of the retrieved results can be
created at the same time.

Based on the RCA database, the Journal Article Influence Index (JAII) is officially
available as a new journal evaluation indicator. JAII is calculated similar to the regular
citation quality assessment. To ensure its accuracy, it is compared to traditional journal
evaluation metrics. Due to the continuous deepening of research in the field of
gastrointestinal tract and liver in recent yearsl'®l, we decided to conduct further research
in this field. Based on the field of Gastroenterology & Hepatology, this paper compared
the similarities and differences between JAII, JIF and CS for journal evaluation

indicators, and aimed to provide an intuitive visual representation method.

MATERIALS AND METHODS
Source of the data

The raw data for this study comes from three official websites (July 2022). We searched
for JCR to get the ISI Web of Science release 2021-]IF, downloaded the CS list updated in
July on Scopus website, and collected the 2[]?6 JAII from the RCA database
(www.referencecitationanalysis.com). In addition, we also searched for information

related to the characteristics of these scientific journal-quality indexes for reference.
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Besides, based on the results of the RCA search by the category Gastroenterology &
Hepatology, we compared it to JIF and CS. The results of the RCA database are used as
the matching benchmark, and the matching method is based on ISSN, EISSN and
journal name. In this category, there are totally 102 journals with JAII, 81 journals with

JIF, and 76 journals with CS.

RESULTS

Statistical analysis and visualization

We presented 102 journals in descending order according to JAII, along with 81 journals
of JIF and 76 journals of CS in 2021 (Table 1).

Next, in order to make an intuitive comparison between the two, we draw a scatter
distribution plot for JIF-JAIl (Figure 1A) and CS-JAII (Figure 1B), respectively, and
draw a one-time uniform curve using the least squares method[l7l. In this case, we took
an intersection, considering that some journals lack JIF or CS. It can be seen from the
figure that in the evaluation of lower-quality journals, the linearity of JAII and JIF and
CS has greater overlap, but in the evaluation of higher-quality journals, the randomness
of the data is greater. Among them, journals with a large deviation between JIF and JAII
include NATURE REVIEWS GASTROENTEROLOGY & HEPATOLOGY, LANCET
GASTROENTEROLOGY & HEPATOLOGY, SEMINARS IN LIVER DISEASE and so on.
Journals with a large deviation from JAII include GUT, JOURNAL OF HEPATOLOGY,
GASTROENTEROLOGY and so on.

The results of the combined analysis of the three journal evaluation indicators are
visualized as follows (Figure 2A-C)8l. Figure 2A gives a comparison of the values
between the three evaluation indicators of the same journal (73 in total, taking the
intersection). Figure 2B gives the JIF-JAII ratio and CS-JAII ratio for each journal. Figure
2C gives the values of JIF and CS in descending JAII order.

Finally, we combined the three journal evaluation indicators together, and through

the histogram (Figure 2D), we can more clearly see the impact of the joint evaluation of
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the three evaluation indicators on the ranking of journals without weight. This can also

be used as a reference evaluation method.

DISCUSSION

Compare the database and the calculation principle

JIF: JIFs are obtained through the Web of Knowledge database using the Science Edition
of Journal Citation Reports which collects citation data fro ore than 7300 worldwide
science and technology journals. IF of a T-year journal is defined as the number of
times the journal has been cited in years T-1 and T-2 divided by the number of

documents that can be cited in the journal in years T-1 and T-2['°1.

CS: CSs are calculated using data from the Scopus database. CS has a publication
window of 3 years before the 1 year reference window and counts the references from
ﬁ‘h document type to each document typel®l In other words, CS calculates the
average number of citations of papers published in a journal for three consecutive years
in the fourth year. The formula js that documents published in the previous three years
were cited by journals in a year divided by the number of documents published in those

three years that were included in the Scopus database.

JAIIL: JAlIls are calculated from journals and their citations included in the RCA

database. The formula is total citations divided by total articles.

Advantages and disadvantages of JAII

It is undeniable that JAII has its merits as a journal evaluation indicator: (1) Compared
with JIF and CS, JAII is able to break through the time limit. Journals do not need to
meet the waiting times of JIF and CS to be accurately evaluated. JAII is able to evaluate
more journals accurately, which explains why there are more journals with JAII than
those with JIF and CS; (2) compared with JIF and CS, JAII is useful for assessing the

performance of journals since its creation. There will be no biased evaluation of journals
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since a small number of articles in journals will form a high JIF and CS at a given time.
JAII is more conducive to a comprehensive assessment of the quality and performance
of journals; and (3) compared with JIF and CS, JAII is more conducive to high-quality
journal evaluation. And in the evaluation of journals with lower indicators, JAII has a
high degree of compliance with JIF and CS.

In addition, the RCA database can enable queries to journals by category, such as
direct querying Gastroenterology & Hepatology, which also brings great convenience to
researchers.

However, the lack of statistical timeliness of JAII is also a place where it is slightly
inferior to JIF and CS, and the different developments of the same journal in different
periods are not taken into account. JAII also has some of the same drawbacks as JIF and
CS, such as the lack of evaluation of citation quality and the inclusion of its own

citations.

Non-linearity interpretation

As we have showed in Figure 1 and revealed in “Results” section, the linearity of JAII-
JIF-CS is clear in lower-quality journals but failed to match each other perfectly for
higher-quality journals.

Our explanation is that JIF and CS are subject to changes in citation frequency and
number of published articles in different years, and their correlation with time
exacerbates the influence of human manipulability?!. JAIl reduces this time
randomness. In addition, the JIF and CS of high-quality journals may be more

susceptible to this effect, and their fluctuations can be effectively explained.

Threats to validity

In addition to the lack of evaluation of citation quality, including their own citation and
other factors that may threaten the effectiveness of evaluation factors. Research on JIF,
CS and other statistical standards for journal quality shows that there are still many

statistical violations, including reliability, incomplete reporting of validity, insignificant
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results, insignificant effect sizes, hypothesis checking, and uncorrected inferences and
multiple comparisons from descriptive statisticsl22l. JAII is also inevitably affected to

some extent. Maybe this is the limitation of our study.

CONCLUSION

e main differences between JAII and JIF and CS indicators mainly come from the
differences in the scientific databases used as the cited sources, as well as the differences
in the evaluation methods of these indicators. Due to the limitation of the time factor,
the JAII method based on the RCA database can evaluatﬁ‘nore journals. Besides, JAIL
considers categories of journal papers in more detail. In terms of practicality, the
novelty introduced by the JAII indicator is its openness and accessibility. To summary,
JAII is a reliable index to evaluate the quality of journals. In the future, researchers can
focus on the differences of different journal evaluation indexes, further study the origin
of the nonlinear characteristics, and put forward a more perfect journal evaluation

standard.

ARTICLE HIGHLIGHTS

Research background

The evaluation of journal quality is very important for researchers. Journal Impact
Factor (JIF) and CiteScore (CS) are two of the most popular and authoritative journal
evaluation indicators. Meanwhile, new journal evaluation indicators are still emerging.
Therefore, it is inevitable to judge the reliability and novelty of the new journal

evaluation index.

Resegrch motivation

The Reference Citation Analysis database of Baishideng Publishing Group is an open
multidisciplinary Citation Analysis database based on artificial intelligence technology.
Based on this database, the authorities provided Journal Article Influence Index (JAII)

as the new journal evaluation indicators. We would like to evaluate its pros and cons

8/19




based on 102 core journals of gastroenterology and hepatology published in this

database.

Research objectives

To compare the advantages and disadvantages of JAII, JIF, and CS.

Research methods
Through the comparison among JAII, 2021 JIF and 2021 CS, we conducted statistical

analysis and completed data visualization.

Research results
In low quality journals, JAII, 2021 JIF and 2021 CS have good linear correlation.
However, their assessments of high quality journals vary widely. These three

evaluation indexes have their own advantages and disadvantages.

Research conclusions

JAII is a comprehensive assessment of the quality and performance of journals.

Research perspectives
In the future, we hope to better explain the nonlinear relationship among the three, and
combine a variety of journal evaluation indicators to evaluate journal quality more

comprehensively.
Figure Legends
Figure 1 Scatter distribution plots for Journal Impact Factor-Journal article influence

index and CiteScore-Journal article influence index. A: The scatter distribution plot for

Journal Impact Factor-Journal article influence index (JAII); B: The scatter distribution
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plot for CiteScore-JAIL JIF: Journal Impact Factor; CS: CiteScore; JAIL Journal article

influence index.

Figure 2 The visualization of the three journal evaluation indicators. A: The
comparison of the values between the three evaluation indicators; B: The Journal Impact
Factor (JIF)-Journal article influence index (JAII) and CiteScore (CS)-JAII ratios for each
journal; C: The values of JIF and CS in descending JAII order; D: The histogram which
combined the three journal evaluation indicators together. JIF: Journal Impact Factor;

CS: CiteScore; JAIL Journal article influence index.
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