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Abstract

Purpose: The multiyear COVID-19 pandemic has affected the volume and speed of publica-
tions in scientific journals. This study evaluated trends in the impact measures of international
medical journals published in Korea, including the journal impact factor (JIF).

Methods: We selected Science Citation Index Expanded journals with the country/region set
to Korea and the academic category classified as “clinical medicine” in Journal Citation Re-
ports. Trends in indicators such as the JIF and Journal Citation Indicator (JCI) were assessed
for journals with JIF information from 2018 to 2022. Ratios and differences between the mea-
sures were calculated to determine the extent of the change.

Results: We identified 43 journals, and the average JIF of those journals increased from 2.33 in
2018 and 2.50 in 2019 to 3.45 in 2020 and 3.86 in 2021. Other measures, such as the 5-year JIF
and JCI, steadily increased, and the proportion of gold open access journals also increased sig-
nificantly. However, the JCI and Eigenfactor scores remained steady or showed relatively small
increases. Furthermore, impact measures declined in 2022, including a JIF decrease to 3.55.
Conclusion: We presented trends in quantitative measurements for international medical
journals in Korea, and found an overall increase. Journals need to maintain a rigorous publica-
tion process to improve the quality of their research and the research community needs to ex-
ercise caution when using quantitative measures to evaluate journals. Further research is re-
quired to examine the quantitative indicators of journals, including their publication policies,
research topics, and long-term trends.
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Introduction

Background

The journal impact factor (JIF), a representative indicator for
measuring the influence of journals, provides insights into
whether a journal is influential in the relevant academic sub-
ject area and can be used to compare and analyze the impor-
tance of journals by subject area. However, in situations where
a large number of papers are published in a short period, such
as during the COVID-19 pandemic, the JIF value may change
significantly and be overestimated due to self-citation. Several
indicators have been proposed to overcome the JIF’s limitations.
JIF without self-citations is an indicator used to solve the prob-
lem of exaggerating the JIF value through self-citation [1]. The
5-year JIF is an indicator that calculates the paper citation pe-
riod as 5 years, evaluates the impact of the journal in the long
term, and provides information on a journal’s impact in a field
where the paper publication period is long [2].

Because the JIF varies greatly by discipline and can be af-
fected substantially by events occurring during the measure-
ment period, a new parameter, the Journal Citation indicator
(JCI), has been used since 2020. The JCI focuses on the cate-
gory-normalized citation impact, making it suitable for com-
paring the impacts of journals in different fields. While the
JIF evaluates the impact of papers using citations from the past
2 years, the JCI takes a longer period (3 years) for the evalua-
tion. The JIF can be significantly affected by special circum-
stances in which a large number of papers in the same field
are published in a short period, but the JCI is relatively free
from this risk [3].

The outbreak of COVID-19, a new infectious disease neces-
sitated the rapid dissemination of new information, including
clinical characteristics, treatment, prognosis, and impact on
the community. This has led to an increase in the volume of
academic publications and the speed of publication [4]. The
impact of this on journals’ quantitative indicators has been pre-
viously reported. For instance, the JIF of pediatric journals surged
significantly in 2020 after the COVID-19 outbreak, which was
related to the sudden increase in total publication volume at
that time [5]. A rising JIF trend was also observed for journals
in other fields such as pulmonology, where both open access
(OA) and subscription journals significantly increased their
publication volumes in 2020; however, OA journals showed
much higher growth than subscription journals [5].

Similarly, in six highly influential medical journals (Annals
of Internal Medicine, British Medical Journal, Journal of the
American Medical Association, Lancet, Nature Medicine, and
New England Journal of Medicine), the JIFs increased signifi-
cantly compared with the pre-COVID-19 era; from 2019 to
2020, increases of 283%, 199%, 208%, 392%, 111%, and 196%
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were observed, and in 2021 the JIFs further increased by 41%,
90%, 6%, 22%, 53%, and 72%, respectively. The number of
publications increased annually during the study period, and
JIFs tended to increase. Among them, papers not related to
COVID-19 showed a gradual increase, like in previous years,
whereas the number of papers related to COVID-19 increased
relatively steeply [4]. Therefore, the JIF should be used care-
fully when evaluating journals.

According to the 2021 Journal Citation Reports (JCR), clin-
ical medicine is the academic area in Korea with the most pub-
lications, accounting for 18% of the total. The number of clini-
cal medicine papers published in Korea was 15,137, ranking
11th globally (3.68%). The number of citations per paper in
clinical medicine area was 1.65 worldwide and 1.51 in Korea [6].

The JIF is an indicator that evaluates the scientific impact of
a journal. Owing to the COVID-19 pandemic, the number of
publications has increased rapidly, and quantitative evaluation
indices of journals, such as the JIF, have also increased. In Ko-
rea, COVID-19 broke out in January 2020 and several outbreaks
have since occurred. The quantity of publications and cita-
tions of medical papers in Korea indicates that it is a country
with high publication influence.

Objectives

This study compared the changes in the quantitative indica-
tors of Korean medical journals, including JIE, during the 2020
COVID-19 epidemic and thereafter.

Methods

Ethics statement

This study did not involve human subjects, so neither approv-
al by the Institutional Review Board nor obtainment of in-
formed consent was required.

Study design
This was a bibliometric study based on a literature metrics
database.

Study setting
The JCR database was searched on July 10, 2023.

Data sources and measurement

JCR analyzes the citation information of the world’s most in-
fluential journals, including the Science Citation Index Ex-
panded (SCIE), Social Sciences Citation Index, Arts and Hu-
manities Citation Index, and Emerging Sources Citation In-
dex. The JCR provides data needed to understand the compo-
nents used to index each journal’s value and impact. The key
metrics provided include the JIF and JCI [7].
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Table 1. Trends in the impact of journals from Korea before and during the COVID-19 pandemic

Category 2018 2019 2020 2021 2022 Ratio? Difference®
Clinical medicine (n=43)
JIF 233112 250+1.31 345171 386+2.18 355+2.13 1.55+0.40 1.24+1.04
JIF without self-citations 2.13+1.03 229+1.24 3.26+1.67 3.64+2.12 3.32+2.08 1.59+0.43 1.24+1.03
5-yr JIF 224+1.14 2.44+1.28 3.30+1.56 3.74+1.97 3.59+1.92 1.48+0.27 1.08+0.80
JCI 0.70+0.27 0.74+0.29 0.80+0.31 0.83+0.35 0.86+0.37 1.14+0.23 0.09+0.15
Eigenfactor score 0.003+0.002 0.003+0.002 0.003+0.002 0.003+0.003 0.003+0.003 1.084+0.271 0+0.001
Article Influence Score 0.54+0.32 0.57+0.36 0.75+0.42 0.78+0.47 0.77+0.49 1.34+0.26 0.18+0.17
Immediacy Index 0.53+0.36 0.62+0.46 1.25£1.11 0.89+0.64 0.81+0.53 2.10+1.33 0.50+0.61
Gold OA journal (%) 60.0+45.2 54.4+46.6 735+34.7 79.8+32.3 787+36.3  335.6+4007 195274
Clinical neurology (n=5)
JIF 2.86+1.73 3.14+2.51 3.94+2.04 415+2.69 3.82+2.54 1.45+0.32 1.05+0.60
JIF without self-citations 2.66+1.63 297+2.41 3.72+2.03 3.97+2.68 3.60+2.48 1.47+0.32 1.03+0.62
5-yr JIF 3.18+1.97 3.44+2.29 413+2.32 452+2.84 430+28 1.49+0.16 1.45+0.70
JCI 0.74+0.34 0.77+0.39 0.82+0.35 0.80+0.29 0.81+0.27 1.12+0.14 0.06+0.06
Eigenfactor score 0.003+0.001 0.003+0.001 0.003+0.001  0.003+0.001  0.002+0.001  1.052+0.138 0+0
Article Influence Score 0.90+0.66 1.00+£0.75 1.12+0.75 1.16+0.83 1.13+£0.85 1.42+0.21 0.33+0.18
Immediacy Index 0.71£0.52 0.67+0.43 1.03+0.78 0.65+0.33 1.00+0.51 1.29+0.18 0.15+0.13
Gold OA journal (%) 82.6+37.9 80.6+42.5 91.7+£185 99.2+£15 99.1+£13 2436+321.3 1394312
Oncology (n=4)
JIF 2.66+0.67 2.82+0.85 4.10+0.53 3.98+1.07 3.35+1.08 1.51+0.22 1.30+£0.32
JIF without self-citations 2.51+0.62 2.66+0.79 3.94+053 3.82+1.07 3.20+1.13 1.53+0.19 1.30+£0.26
5-yr JIF 2.88+0.34 3.00+0.49 3.74+0.64 3.90+0.87 3.55+0.87 1.36+0.14 1.08+0.49
JCI 0.74+0.27 0.76+0.26 0.83+0.27 0.82+0.34 0.80+0.35 1.11+0.13 0.08+0.08
Eigenfactor score 0.003+0.002 0.003+0.002 0.004+0.002 0.003+0.002 0.003+0.002 1.086+0.125 0+0.001
Article Influence Score 0.74+0.12 0.76+0.21 0.90+0.17 0.85+0.17 0.83+0.21 1.22+0.04 0.16+0.04
Immediacy Index 0.62+0.49 0.75+£0.49 1.05+0.92 0.90+0.67 1.05+0.49 1.40+0.58 0.29+£0.39
Gold OA journal (%) 55.6+50.4 51.4+56.1 77.6+26.7 84.0+29.5 77.2+42.1 640.1+890.1 27.3+37.0
Pharmacology and pharmacy (n=4)
JIF 2.42+059 2.69+0.70 3.54+1.46 3.92+1.77 3.90+2.00 1.43+0.42 1.18+1.15
JIF without self-citations 2.17+0.58 246+0.73 3.30+1.43 3.65+1.62 3.55+1.81 1.46+0.37 1.16+1.00
5-yr JIF 2.45+0.46 2.53+0.51 3.04+0.81 362+1.08 3.65+1.35 1.32+0.19 0.84+0.53
JCI 0.68+0.11 0.73+0.16 0.72+0.20 0.76+0.23 0.78+0.26 1.04+0.15 0.04+0.11
Eigenfactor score 0.003+0.002 0.003+0.001 0.002+0.001  0.002+0.001 0.002+0.001 0.869+0.277 —0.001+0.001
Article Influence Score 0.50+0.11 0.49+0.09 0.55+0.13 0.60+0.18 0.63+0.22 1.15+0.19 0.08+0.09
Immediacy Index 0.73+0.45 0.64+0.35 0.82+0.42 0.97+0.69 0.60+0.47 1.35+0.47 0.21+0.40
Gold OA journal (%) 495+56.1 39.6+47.0 51.4+56.1 57.7+49.2 64.9+448 142.3+47.9 10.0+£10.7

Values are presented as mean = standard deviation.
JIF, journal impact factor; JCI, Journal Citation Indicator; OA, open access.
“Calculated as “(2020-2021 average) / (20182019 average).” "Calculated as “(2020-2021 average) — (2018-2019 average).”
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We selected journals classified by country/region to include
South Korea, from the JCR database. Among them, journals
listed in SCIE and classified as “clinical medicine” in catego-
ries such as “allergy,” “health care sciences & services,” and
“rehabilitation” were selected. To identify changes during the
COVID-19 pandemic, we extracted data from 2018 to 2022
(i.e., for 5 years), and found 58 journals (52 in 2018, 57 in 2019,
61 in 2020, 67 in 2021, and 69 in 2022). After excluding over-
lapping journals, 43 journals with JIF reports from 2018 to
2022 were selected for the final analysis.

All included journals and three areas with a large number
of journals in the corresponding academic fields were selected,
and major indicators, such as the JIF for the 5-year periods,
2018, 2019, 2020, 2021, 2022, were presented as means and
standard deviations. Among the included journals, the key
indicators of the five journals with the highest JIF as of 2021
are presented.

Variables

We included the journal name, JCR year, category, JIF, JIF
without self-citations, 5-year JIE JCI, Eigenfactor score, Arti-
cle Influence Score, Immediacy Index, and the percentage of
gold OA journals [7]. Definition of each metric is described
in Suppl. 1.

To identify changes in indicators before and after COVID-19,
the ratio and difference of each indicator were calculated, i.e.,
“(2020-2021 average) / (2018-2019 average)” and “(2020-
2021 average) — (2018-2019 average),” respectively.

Bias
There was no bias in searching and selecting the target litera-
ture.

Study size
It was not necessary to estimate the sample size. All target
journals were included.

Statistical analysis
Descriptive statistics were applied. All analyses were performed
using SAS ver. 9.4 (SAS Institute Inc).

Results

Trends in the impact of journals in Korea before and
during the COVID-19 pandemic

The average JIF of the 43 journals increased from 2.33 in 2018
and 2.50 in 2019 to 3.45 in 2020 and 3.86 in 2021. The 5-year
JIF and JCI showed similar patterns, and the percentage of
gold OA journals increased from 60.0% in 2018 to 79.8% in
2021. However, the JCI and Eigenfactor scores remained con-
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Fig. 1. Trends in the journal impact factor of Korean medical journals accord-
ing to year.

sistent or showed relatively small increases. The number of
journals in each of the analyzed disciplines ranged from 1 to 5,
the three areas with the highest number of included journals
were clinical neurology (n=5), oncology (n=4), and pharma-
cology and pharmacy (n=4). The JIF ratio increased as fol-
lows: clinical neurology, 1.45; oncology, 1.51, and pharmacol-
ogy and pharmacy, 1.43; and the 5-year JIE, JCI, and percent-
age of gold OA journals all increased. However, impact mea-
sures declined in 2022, including a JIF decrease to 3.55 in 2022
(Table 1 and Fig. 1). Suppl. 2 provides the full list of the in-
cluded journals.

Trends in the impact of the top five journals in Korea
before and during the COVID-19 pandemic

In 2021, all the top five JIF journals (Experimental and Molec-
ular Medicine, Journal of Stroke, Korean Journal of Radiology,
World Journal of Men’s Health, and Archives of Pharmacal Re-
search) showed increases in the JIF, and World Journal of Men'’s
Health had the highest JIF ratio at 2.47. The two journals with
the highest JIF in 2021 (Experimental and Molecular Medicine,
Journal of Stroke) and World Journal of Men’s Health, with the
highest JIF increase, were gold OA journals. However, in 2022,
JIF decreased compared to the previous year or did not in-
crease to the same degree as in the previous 2 years (Table 2).

Discussion

Key results

This study compared the quantitative impact indicators of
Korean international journals over 5 years before and during
the COVID-19 pandemic. The JIE 5-year JIE and JCI of the
43 included journals increased steadily, and the percentage of
gold OA journals also increased significantly through 2021.
However, the JCI and Eigenfactor scores remained steady or
showed relatively small increases, and, impact measures (in-
cluding the JIF) declined in 2022.

https://www.escienceediting.org
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Table 2. Trends in the impact of the top five journals in Korea before and after COVID-19

Journal 2018 2019 2020 2021 2022 Ratio® Difference”
Experimental and Molecular Medicine
JIF 474 5.42 8.72 12.17 12.8 2.06 5.36
JIF without self-citations 4.66 5.36 8.64 1211 12.7 2.07 5.36
5-yr JIF 5.45 5.96 8.78 11.59 1.7 1.79 4.48
JCI 1.22 1.24 1.37 1.50 1.56 1.17 0.21
Eigenfactor score 0.007 0.010 0.013 0.017 0.020 1.765 0.007
Article Influence Score 1.39 1.50 2.03 243 272 1.54 0.78
Immediacy Index 0.70 0.69 2.08 1.77 14 2.77 1.23
Gold OA journal (%) 99.76 100 100 100 100 1.00 012
Journal of Stroke
JIF 5.57 147 6.97 8.63 8.2 1.20 1.28
JIF without self-citations 5.20 7.11 6.77 8.46 79 1.24 1.46
5-yr JIF 5.87 6.67 7.76 9.13 9.00 1.35 217
JCI 1.24 1.39 1.38 1.26 1.24 1.00 0.01
Eigenfactor score 0.004 0.004 0.004 0.004 0.004 1.000 0
Article Influence Score 1.82 2.07 2.31 2.58 2.58 1.25 0.50
Immediacy Index 1.46 1.18 2.35 0.97 1.70 1.26 0.34
Gold OA journal (%) 98.06 98.94 100 96.59 96.81 1.00 —0.21
Korean Journal of Radiology
JIF 373 318 3.50 7.11 480 1.54 1.85
JIF without self-citations 2.81 2.35 3.20 6.46 420 1.87 225
5-yr JIF 2.89 314 3.95 5.94 470 1.64 1.93
JCI 0.98 0.96 0.97 1.47 142 1.26 0.25
Eigenfactor score 0.005 0.005 0.006 0.007 0.006 1.300 0.002
Article Influence Score 0.73 0.7 0.98 1.31 1.08 1.59 0.42
Immediacy Index 0.32 0.81 5.26 1.05 1.00 555 2.59
Gold OA journal (%) 12.42 3.65 42.78 35.82 5.16 489 31.27
World Journal of Men's Health
JIF 227 2.55 5.40 6.49 480 247 354
JIF without self-citations 2.04 2.34 5.28 6.08 470 2.59 3.49
5-yr JIF - - 3.90 450 470 - -
JCI 0.66 0.77 1.19 1.51 1.69 1.89 0.64
Eigenfactor score 0.001 0.001 0.001 0.001 0.002 1.000 0
Article Influence Score - - 0.74 0.90 1.04 - -
Immediacy Index 0.43 2.05 3.14 1.90 0.80 2.03 1.27
Gold OA journal (%) 100 100 100 100 100 1.00 0
Archives of Pharmacal Research
JIF 2.46 2.93 495 6.01 6.70 2.03 278
JIF without self-citations 2.30 2.80 458 5.57 6.10 1.99 2.52
5-yr JIF 2.47 254 3.48 4.31 5.20 1.56 1.40
JCI 0.75 0.85 0.94 1.04 1.14 1.24 0.19
Eigenfactor score 0.006 0.005 0.004 0.004 0.003 0.727 —0.002
Article Influence Score 0.48 0.45 0.56 0.63 0.78 1.27 0.13
Immediacy Index 0.78 0.87 1.28 1.92 1.20 1.95 0.78
Gold OA journal (%) 1.91 412 5.28 6.46 6.52 1.95 2.86

JIF, journal impact factor; JCI, Journal Citation Indicator; OA, open access.
Calculated as “(2020-2021 average) / (20182019 average).” "Calculated as “(2020-2021 average) — (20182019 average).”
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Interpretation

Our study has the following strengths: to the best of our knowl-
edge, this is the first study to address changes in the JIF and
related impact indicators before and during the COVID-19
pandemic in Korean international medical journals. There-
fore, our study provides time data on changes in impact indi-
cators before and during the COVID-19 pandemic.

This study included not only the JIF but also various indica-
tors, such as JIF without self-citations, 5-year JIE Eigenfactor
score, Article Influence Score, and Immediacy Index, that com-
pensate for the shortcomings of the JIE and the magnitude of
change was presented through both ratios and differences.

The JIF differs greatly by academic field because the num-
ber of published papers varies from field to field. For example,
among Korean journals in 2021, the JIF of the Korean Journal
of Radiology was 7.11, approximately 4.14 times higher than
that of the Korean Journal of Physiology and Pharmacology
(1.72). To address this issue, this study included the JCI, an
indicator that compensates for differences by field.

Comparison with previous studies

This study found an increase in the JIF in 2020 and 2021 com-
pared with that in 2018 and 2019. The JIF showed a steady in-
crease over the 4 years, and the increase was smaller in 2020-
2021 than in 2019-2020. This is similar to the findings in a
previous study in which the JIF in influential medical journals
tended to increase during the COVID-19 pandemic [4]. How-
ever, the previous study selected only six representative medi-
cal journals to compare the JIE whereas this study included
all international journals in Korea. In addition, comprehen-
sive trends were presented for quantitative indicators of jour-
nals, including the 5-year JIE Eigenfactor score, Immediacy
Index, and JIE.

In a study of differences by publication type, both OA and
subscription journals continued to show increasing numbers
of citations and publications from 2018 to 2020, and the num-
ber of citations and publications in 2020 increased significantly
compared to 2019. The increase in the number of citations and
publications was greater in OA journals than in subscription
journals [5]. In our study, the percentage of gold OA journals
among 43 Korean journals in the medical field increased sig-
nificantly, from 60.0% in 2018 to 79.8% in 2021.

In a study evaluating the use of MeSH (Medical Subject
Headings) terms to assess the impact of COVID-19 on scien-
tific research production in the life sciences, the use of COV-
ID-19-related MeSH terms, such as SARS-CoV-2, increased
6.5-fold, whereas that of unrelated MeSH decreased by 10% to
20%. This may have been due to the journals editorial policy
on the rapid review and publication process of COVID-19-
related research; however, it has raised concerns about a de-
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cline in biomedical research that is not related to COVID-19.
The increase in OA publications may have been influenced by
the editorial policies of journals that prioritized providing
COVID-19-related information to the public [8]. However,
this study investigated the quantitative indicators of all medi-
cal journals and did not evaluate the relevance to COVID-19
(e.g., MeSH terms or the topics of papers). Therefore, we could
not directly evaluate whether the increase in the quantitative
indices of journals, such as the JIE was due to an increase in
COVID-19-related publications. In future research, it will be
necessary to add COVID-19-related characteristics, such as
the journal's COVID-19-related publication policy, study top-
ics, study population, and key variables.

Implications for future studies

Quantitative evaluation indices of journals, such as the JIE,
can be used to select influential journals and spread research.
However, with the emergence and spread of COVID-19, the
volume of publications has soared in a short period, raising
concerns about the appropriateness of quantitative indicators
for evaluating journals. The JIF surge serves as an example of
a phenomenon of concern. This study presents various quan-
titative indicators during the COVID-19 pandemic in inter-
national journals based in Korea.

Our study targeted all journals classified in the field of clini-
cal medicine within the JCR and could broadly visualize chang-
es in various indicators, including the JIE, before and during
the COVID-19 pandemic. Future research investigate how
journal impact indicators are impacted by factors that can af-
fect publication speed and citations, such as the journal publi-
cation policy and peer review processes.

Quantitative journal indicators, such as JIF, have been used
as evaluation indicators by journals and researchers for research
productivity, academic impact for research proposal approval,
and research funding support in the field of education or re-
search. A useful indicator requires a system that reflects the
characteristics of each academic field, is rigorous and trans-
parent, and can produce stable long-term values. Many stud-
ies, including ours, have reported that special circumstances,
such as the COVID-19 pandemic, can make a major contri-
bution to changes in journals’ quantitative indicators. There-
fore, academic and research communities should consider
this when evaluating journals and researchers. Academic jour-
nals should continue to operate rigorous peer review and pub-
lication processes that control the rate and volume of publica-
tions and maintain and improve research quality.

Limitations

This study did not include all Korean journals because it only
examined Korean journals listed in the JCR. However, be-
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cause we focused on international journals listed in SCIE, we
suggest that our findings are representative of the major influ-
ential journals published in Korea. Moreover, factors that may
affect journal impact measures, such as the publication pro-
cess of journals and papers with a high frequency of citations
among the papers published in journals, were not considered.

Conclusions

The COVID-19 pandemic has resulted in a surge in research
and scientific production in all areas of knowledge worldwide,
especially in COVID-19-related research. The rise of COVID-
19 publications has met the demand for scientific advance-
ment, improved coping capabilities, and enhanced informa-
tion-sharing on new emerging infectious diseases; however,
the reliability of indicators for assessing academic impact has
been questioned. Although the JIF has functioned as a useful
indicator in the era of library-centered journal access in the
past, its reliance on JIF has raised many concerns in modern
society regarding various access and distribution methods for
journals. We presented trends of quantitative indicators in
journals, such as the JIE in Korean international medical jour-
nals, and found an overall increase in these indicators. Because
it may be difficult for quantitative indicators such as the JIF to
reflect the quality of journals in special circumstances, such as
the COVID-19 pandemic, journals should maintain strict pub-
lication procedures to improve the quality of research. Addi-
tionally, the research community should exercise caution when
using quantitative evaluation indicators for journals. Future
research should examine journals’ publication policy, research
content, and long-term results.
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