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ABSTRACT
Alternative metrics are unique bibliometrics comprising social, news, and other sources of media outside of traditional academic
citations. Some have suggested that these metrics can complement traditional metrics of research impact, including public
engagement with research. The COVID-19 pandemic provides a unique opportunity to study alternative metrics and the dissemin-
ation of scientific research given the heightened academic and public interest. This study analyzed Altmetric Attention Scores for
the top 25 publications on COVID-19 and the top 25 non–COVID-19 publications in 2020. There were significantly higher levels
of social attention scores across multiple metrics for COVID-19 articles than for non–COVID-19 articles for that year. There was
a slightly higher goodness of fit between Altmetric Attention Scores and academic citations for COVID-19 publications than for
non–COVID-19 publications, although trendline differences were not significant. These results suggest that researchers should be
aware that their studies can become highly visible on publicly available social and news media platforms, especially during events
of high interest (such as a global pandemic).
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A
lternative metrics, or measurements of an article’s
impact outside of traditional academic and journal
citations, have recently become an area of interest in
bibliometrics. These alternative metrics include art-

icle references in social and news media, such as Twitter,
Facebook, Wikipedia, YouTube, and Reddit (a social news
aggregator).1,2 While not a direct measurement of impact in
academic organizations, as measured by traditional citations,
these alternative metrics can provide insight into visibility and
possible public engagement with research.3 Several organiza-
tions, including Plum Analytics, Impact Story, PLoS Impact
Explorer, and Altmetric, collect and provide information on
alternative metrics for researchers.4 Since these alternative met-
rics can reflect community engagement with research, some
observers have suggested that alternative metrics should be con-
sidered alongside traditional measurements for assessing the
impact of research.4 However, the correlation between alterna-
tive metrics and citations is unclear at present; some studies
identify a correlation between alternative metrics and academic
citations,5–14 although often weak to moderate, and others find
no correlation at all.15–18 Furthermore, public response to
COVID-19 information (or misinformation) can influence

behaviors that affect virus transmission.19–21 This study used
publicly available data on these metrics to examine how the
general public and academic community responded to academic
publications during the COVID-19 pandemic.

METHODS
Publicly available alternative metric data for the 2020

Altmetric Top 100 articles were obtained from Altmetric
(https://www.altmetric.com/), a data science company spe-
cializing in alternative metrics. The Altmetric Attention
Score (AAS) was used as a composite measure of article
attention via alternative metrics. Academic citations were
obtained from Scopus (https://www.scopus.com) and Web
of Science (https://www.webofknowledge.com), databases
that track academic citations. Only citations for the year
2020 were included. Comparison between COVID-19 and
non–COVID-19 metrics were performed using two-sample t
tests assuming unequal variances. A two-tailed t test was used
to compare trendline slopes. Statistical analysis was per-
formed and graphs were produced using Microsoft Excel
2016 for Windows.
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RESULTS
Twenty-six COVID-19 articles and 74 non–COVID-19

articles were listed in the 2020 Altmetric Top 100 articles. The
25 most highly visible articles for COVID-19 and
non–COVID-19 articles, as measured by AAS, were compared
(Table 1). The AAS scores ranged more widely for COVID-19

(607–34,775) than non–COVID-19 (2,101–10,681) articles.
COVID-19 articles had consistently higher mean and median
alternative and academic metrics across all categories. Statistically
significant differences were noted between the COVID-19 and
non–COVID-19 publications in all metrics (P< 0.014–0.048)
except for Reddit, News, and Video categories. Most metrics
had a large standard deviation, indicating the heterogeneity of
the data. The correlations between the AAS and the number of
Scopus citations are presented in Figure 1. Scopus citations were
used for these figures, as this metric solely includes academic
journal citations, as opposed to Google Scholar, which includes
a wider range of publication types. For academic citation cura-
tors, only differences between Google Scholar and Web of
Science for non–COVID-19 articles were significant
(P< 0.044). All papers were published in academic journals.
The most common study types were epidemiological/public
health for the COVID-19 papers and ecological for the
non–COVID papers (Table 2).

DISCUSSION
The COVID-19 pandemic has created important health

and economic concerns throughout all levels of society, includ-
ing academic and government organizations and the public.
COVID-19 articles had a slightly higher linear correlation
between AAS and Scopus citations (R2 ¼ 0.15; P< 0.054) than
non–COVID-19 papers (R2 ¼ 0.04; P< 0.34), but neither
trendlines nor the differences between the slopes of the trend-
lines (P< 0.38) were significant. This supports previous studies
that have not found a significant correlation between alternative
metrics and academic citations.22,23 The significant difference in
AAS between COVID-19 and non–COVID-19 articles suggests
that topics of high visibility, such as COVID-19, can generate a

Table 1. Alternative and academic citation metrics for top 25 COVID and non–COVID-19 articles

COVID-19 articles Non–COVID-19 articles

Total Mean Median 25th 75th Total Mean Median 25th 75th

Alternative metrics

AAS 222,132 8,885 ± 10,664 4,488 2,496 7,292 104,180 4,167 ± 2,222 3,209 2,826 4,863

News 13,579 543 ± 768 254 115 468 6,819 273 ± 280 166 82 386

Blog 1,251 50.0 ± 55.7 32 13 70 601 24.0 ± 18.7 22 14 29

Twitter 383,996 15,360 ± 26,005 4,265 1,825 9,401 110,263 4,411 ± 4,066 4,001 867 6,741

Facebook 615 24.6 ± 35.9 8 3 26 185 7.4 ± 8.0 4 3 11

Reddit 266 10.6 ± 14.7 4 1 14 135 5.4 ± 8.9 3 1 6

Video 109 4.4 ± 6.9 1 0 6 46 1.8 ± 3.0 1 0 3

Academic

Scopus 6,489 260 ± 548 42 20 216 120 5.0 ± 6.6 2 0 7.5

Web of Science 5,440 227 ± 468 26 20.5 160.8 100 4.5 ± 5.7 2 1 5

Google Scholar 14,736 589 ± 1162 120 51 376 280 11.2 ± 14.6 6 1 16

AAS indicates Altmetric Attention Score.

Figure 1. Altmetric Attention Score (AAS) vs. Scopus citations for (a) top 25
non–COVID-19 articles and (b) top 25 COVID-19 articles for 2020.
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more consistent relationship between alternative metrics and aca-
demic citations. This may be due to increased public and aca-
demic interest in COVID-19 or more aggressive promotion of
COVID-19 research by researchers, academic institutions, and
news media. However, the limited correlation between AAS and
citations suggests a small effect of alternative metrics on citations
and may reflect the engagement of two distinct populations, i.e.,
the general public and academia. We also note that alternative
metrics typically provide an immediate gauge of impact whereas
academic citations take much longer to accrue.

While alternative metrics do not necessarily indicate pub-
lic involvement (articles could be shared on these platforms
by researchers and academic institutions), it does highlight
the potential for increased visibility of these articles. Social
and news media can provide much more direct and accessible
ways for the public to engage with scientific literature.
Researchers should also be aware that social and public
health issues can significantly increase visibility on social and
news media platforms. Availability to a wide audience with
varying levels of scientific literacy may increase the possibility
that research will be misinterpreted.
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Table 2. Categorization of study types

Study type COVID Non-COVID

Behavior analysis 0 2

Commentary 5 3

Clinical trial/case control 2 0

Computational/bioinformatics 3 7

Design 0 1

Ecological 0 6

Epidemiological/public health 7 0

Essay 0 3

Laboratory science 4 2

Theoretical 1 0

Review 1 0

Survey 2 1
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