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Abstract: Background: The evaluation of scholarly articles’ impact has been heavily based on
the citation metrics despite the limitations of this approach. Therefore, the quest for meticulous
and refined measures to evaluate publications’ impact is warranted. Semantic Scholar (SS) is an
artificial intelligence-based database that allegedly identifies influential citations defined as “Highly
Influential Citations” (HICs). Citations are considered highly influential according to SS when the
cited publication has a significant impact on the citing publication (i.e., the citer uses or extends
the cited work). Altmetrics are measures of online attention to research mined from activity in
online tools and environments. Aims: The current study aimed to explore whether SS HICs provide
an added value when it comes to measuring research impact compared to total citation counts
and Altmetric Attention Score (AAS). Methods: Dimensions was used to generate the dataset for
this study, which included COVID-19-related scholarly articles published by researchers affiliated
to Jordanian institutions. Altmetric Explorer was selected as an altmetrics harvesting tool, while
Semantic Scholar was used to extract details related to HICs. A total of 618 publications comprised
the final dataset. Results: Only 4.57% (413/9029) of the total SS citations compiled in this study were
classified as SS HICs. Based on SS categories of citations intent, 2626 were background citations
(29.08%, providing historical context, justification of importance, and/or additional information
related to the cited paper), 358 were result citations (3.97%, that extend on findings from research
that was previously conducted), and 263 were method citations (2.91%, that use the previously
established procedures or experiments to determine whether the results are consistent with findings
in related studies). No correlation was found between HICs and AAS (r = 0.094). Manual inspection
of the results revealed substantial contradictions, flaws, and inconsistencies in the SS HICs tool.
Conclusions: The use of SS HICs in gauging research impact is significantly limited due to the
enigmatic method of its calculation and total dependence on artificial intelligence. Along with the
already documented drawbacks of total citation counts and AASs, continuous evaluation of the
existing tools and the conception of novel approaches are highly recommended to improve the
reliability of publication impact assessment.
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1. Introduction

The evaluation of a publication impact has been heavily dependent on the number
of times it gets cited [1]. However, the citation count per se might not be a genuine and
objective reflection of the publication’s scientific value, since it is often driven by the citation
behavior [2,3]. A few examples include citation out of courtesy, negative citations, and
self-citations [1,4,5]. Additionally, a citation study in the field of ethnobotany suggested
that everything that is cited has not necessarily been read or may only have been read
superficially [6]. Thus, the sole dependence on the citation count can be misleading, with
impedance of literature searches and exaggeration of a publication impact [5]. Furthermore,
it takes several years after publication for citation counts to give reliable and valid measure-
ments of research impact [7]. According to [2], it is difficult to delineate other dimensions
of research quality such as “solidity/plausibility, originality, and societal value” based on
citation metrics.

However, while citation metrics are frequently over-relied on, they do function as
measures of influence for those examining the relationship across fields and in longitudinal
and large-scale studies. Additionally, citations have been over-emphasized on the indi-
vidual or micro-level, even though bibliometrics scholars still regard citations as a ‘rough
proxy’ of research impact. Thus, opponents of metric culture in academia are concerned
with over-reliance on metrics without considering qualitative evaluation rather than the
metrics themselves. It has been suggested that various motives behind citing behaviour
(i.e., providing background information, giving homage to peers and pioneers, substantiat-
ing claims, criticizing previous work, and many other motives) are not so dissimilar that
the phenomenon of citation loses its utility as a measure of influence [1].

Nevertheless, considering that citation counts may not be ideal as the sole indicator of
research impact, and based on the aforementioned caveats of citation count as a measure of
publications’ impact, the quest of improving the assessment of literature impact evolves
continuously to address the limitations compromising the validity of traditional citation
metrics [8,9].

Altmetrics is one of the suggested measures which assess the impact of a given
research with an emphasis on the public engagement with the research output [10,11]. The
Altmetrics weighted score is based on attention from various online sources manifested
in the “Altmetric Attention Score (AAS)” [12]. Some studies have reported a correlation
between Mendeley readership and future citation counts, and to some extent tweets and
future citation counts. For instance, it has been shown that the more a social media
community is dominated by people focusing on research, the higher the correlation between
the corresponding altmetric and traditional citations, especially in biological and medical
sciences [13,14]. Additionally, certain altmetrics such as tweets, Facebook wall posts,
research highlights, blog mentions, mainstream media mentions, and forum posts have
been shown to be associated with citation counts, at least in medical and biological sciences,
and for articles with at least one altmetric mention [15]. Further, other studies showed that
Mendeley readership scores are an effective tool to filter highly cited publications, as well
as a potential evaluative tool that could be more useful than citation counts [14,16,17]. It
is currently being investigated whether and how altmetrics could be used to assess the
societal impact of research and create new indicators that utilize these new online data
sources. The potential societal impacts of research are, however, often less tangible than
the scientific impacts of research, which can be traced through citations [18]. Based on the
aforementioned, altmetrics can provide an almost instantaneous glimpse of the attention
a publication receives; nevertheless, the AAS does not necessarily reflect the publication
quality [19].

A new approach to gauge scientific impact has emerged in 2015, which entails relying
on artificial intelligence (AI) to capture the subset of an author’s or a paper’s influence
with subsequent identification of the highly influential citations (HICs) [20]. The scientific
search engine, Semantic Scholar (SS), is the first to automatically identify the subset of a
paper’s citations in which the paper had a strong impact on the citing work (https://www.
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semanticscholar.org/, accessed on 1 December 2021). Semantic Scholar was developed by
the Allen Institute for Artificial Intelligence (AI2) in Seattle, Washington, allowing the users
to navigate through millions of scientific papers [21]. In contrast with Google Scholar and
PubMed, SS claims to highlight the most important and influential elements of a paper [22].
The AI technology is designed to identify hidden connections and links between research
topics [23]. In particular, SS uses natural language processing to understand when a paper
is discussing its own results or those of another study [24].

Semantic Scholar tries to identify the intent of a citation in scientific papers by cate-
gorizing them into three different types: background information, use of methods, and
comparing results [25]. To meet the growing need for researchers and institutions to show
impact, SS emphasizes highly cited authors with influence scores: its signature metric,
namely the “Highly Influential Citations” (HICs), total SS citations, a citations-per-year
graph, and a citation velocity score [26]. The AI tool used by SS to identify HICs uses a
classification approach to determine the importance of a citation. Based on features such
as the number of citations and where in the body of the paper the article is cited, SS then
classifies citations into either important citations (i.e., the citer uses or extends the cited
work) or incidental citations (the citer uses the cited work for comparison, or the cited
work is related to the subject of study) [26]. Figure 1 displays an example of this process.
Given sufficient citations, author maps indicate those most influenced by an author and
those with the greatest influence on an author. The reference list brings deeper meaning
to citations by showing where and how often a reference is cited in the paper through a
display of the semantic context or contexts [26]. Semantic Scholar attempts to combine the
conventional citation metrics and Altmetrics with the “cited by” function seen elsewhere in
Web of Science and Google Scholar, as well as links to tweets about citations.
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Figure 1. Semantic scholar process of identifying influential citations with examples listed in increas-
ing order of importance (adapted from [26]).

In this study, we attempted to check the aforementioned claims to evaluate the reli-
ability of SS HICs as a superior metric to show the publication impact compared to the
traditional citation metrics relying solely on counts. In this attempt, we utilized a dataset
including coronavirus disease 2019 (COVID-19)-related scholarly articles published by re-
searchers affiliated to Jordanian institutions. We specifically aimed to provide a description
of the bibliometric characteristics of the articles that scored the highest SS HICs in an effort
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to understand why the algorithm detects them as such. We also explored the correlation
between the SS HICs and AAS of the retrieved records.

The rapid accumulation and growth of literature amid COVID-19 can provide a golden
opportunity to track the publication impact almost instantaneously considering the rapid
rate of growing literature tackling different aspects of the pandemic.

Findings from this study can highlight the need to remain vigilant about the best
ways to disseminate the erudite work we are producing. Research, such as this study, will
allow scholars to benchmark their progress as we adapt to the changing environment for
measuring impact and quality in the digital age.

2. Materials and Methods
2.1. Search Methods and Outcome
2.1.1. Dimensions (Digital Science)

Digital Science’s Dimensions database was used to generate the dataset for this
study [27]. The search was conducted on 31 January 2022 using keywords specific to
COVID-19. The search strategy included the following terms: (“COVID-19” OR COVID OR
COVID-19 OR “ncov 2019” OR “novel coronavirus” OR “SARS-CoV-2” OR “SARS-CoV-2”
OR SARS-CoV-2 OR (wuhan AND coronavirus*) OR “corona virus*” OR “coronavirus
disease 2019” OR “coronavirus disease 19” OR “2019ncov” OR “coronavirus 2”). The
search results were limited to Jordan using the country/territory filter. The results were
also filtered to publications from 2019 to 2022. The search resulted in 1149 records. The data
were exported from Dimensions into Microsoft Excel (Microsoft Corporation) for screening.
Excluded records included editorials, abstracts and conference proceedings, commentaries,
letters to editors, viewpoints and opinions, preprints, and chapters. The final number of
articles that were included in quantitative synthesis was 618 (Figure 2).
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2.1.2. Altmetric Explorer

Altmetric Explorer (Altmetric LLP, London, UK) was searched on 9 April 2022 for all
the 618 articles. Altmetric Explorer tracks the amount of attention that research outputs
receive in online media platforms. The number of these mentions is then used to calculate
the AAS using an automated algorithm that weights each mention type according to the
relative reach of the source type. Out of the 618 articles’ Digital Object Identifiers (DOIs),
433 were tracked in Altmetric Explorer. The 185 articles that did not have any Altmetric
data at the time of the search did not have any mentions to track. Altmetric Explorer
tracks based on DOI, so the articles will eventually have Altmetric scores if they receive
attention [12].

2.1.3. Semantic Scholar

Semantic Scholar was searched between 11 April 2022 and 16 April 2022 for each of
the 618 articles individually. A deep semantic analytic engine underlines all SS indexed
publications, and this helps to understand the meaning of a paper [24]. Natural language
processing and machine learning models rank the results by relevance to help the researcher
find the most up-to-date results [28]. Each paper hosted by SS is assigned a unique
identifier called the SS Corpus ID (abbreviated S2CID). Semantic Scholar categorizes
citation intents into three different types: (1) Background, (2) Method, and (3) Result
Extension. Background citations provide historical context, justification of importance,
and/or additional information directly related to that which exists in a cited paper. Method
citations use the previously established procedures or experiments to determine whether
the results are consistent with findings in related studies. Result citations extend on
findings from research that was previously conducted [24]. For each of the included articles
in this study, the following citation metrics were retrieved if available: total citations,
HICs, and citations intent. Given the lack of automated methods or access point for
retrieving these analytics, two authors (NS & NS) manually and independently extracted
the data from Semantic Scholar. Authors compared and contrasted the retrieved metrics to
ensure reliability.

2.1.4. Quality Appraisal

The first author (L.D.) and an academic health center reference librarian (A.W.) built
the combination of index terms used according to the requirements of Dimensions database.
Two authors (M.S. and N.S.) independently reviewed the search results to determine
the eligibility of the records. The two researchers then discussed the included/excluded
records and worked together to resolve discrepancies. The first author (L.D.) reviewed
the final included articles to ensure eligibility. A structured study evaluation form was
independently used by the three researchers to evaluate the elicited articles. The goal of
the form was to minimize bias in locating, selecting, coding, and aggregating individual
articles. Garrard’s matrix strategy was used for abstracting the selected 618 articles and
building a database including the articles’ characteristics [29].

2.2. Why Dimensions, Altmetric Explorer and SS?

Dimensions was selected for its exhaustive coverage compared to Web of Science
and Scopus. It draws together funded grants, clinical trials, publication records, patents,
and policy, offering a way to track research from inception to its eventual impacts [30].
According to Singh et al., (2021) [30], about 99.11% and 96.61% of the journals indexed in
Web of Science are also indexed in Scopus and Dimensions, respectively. Scopus has 96.42%
of its indexed journals also covered by Dimensions. The Dimensions database has the most
exhaustive journal coverage, with 82.22% more journals than Web of Science and 48.17%
more journals than Scopus.

Altmetric Explorer reflects both the quantity (the higher attention, the higher score)
and quality (weighted score per source) of attention received by published documents [31].
This tool was selected for this study as a source of Altmetric scores for several reasons:
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(a) it captures more alternative sources of impact than the other services; (b) it exhibits
the highest percentage of papers by each metric [32]; (c) it has a better coverage of blogs,
news, and tweets [33]; (d) it uses more URLs identifiers such as DOIs, repository handles,
and landing pages, etc. [32]; (e) it normalizes collected data before analyzing them; (f) it
disambiguates links to outputs and recognizes that various types of links are related to
the same article; and (g) it reduces the possibility of scores manipulation by counting
only one mention from each person per source. Overall, Altmetric Explorer is currently
considered the service with the highest percentage of publications, surpassing the other
tools for tracking alternative metrics in almost all the indicators [32]. However, due to
the score being weighted per source, the AAS may be quite arbitrary despite not being
easy to manipulate. Essentially, since the score can fluctuate or fall, altmetrics data may be
irreproducible and unstable. Transparent documentation is necessary to track and explain
these score changes, yet it is lacking. Indeed, some may argue that this indicator is far from
transparent in and of itself. For instance, scores are rounded to integers and score modifiers
are utilized, and only Altmetric.com determines the allocated weights and the derived
score for each publication [34].

Semantic Scholar is a free, AI-powered search and discovery tool that helps researchers
discover and understand scientific literature that is most relevant to their work. Semantic
Scholar extracts critical details like methods and materials, and filter outputs based on
topic, date of publication, author, and where published are built in. Semantic Scholar
includes smart, contextual recommendations for further keyword filtering as well [5,21].
Semantic Scholar has more than 50 direct partnerships with publishers, data providers, and
aggregators that provide SS with content from 500+ academic journals, university presses,
and scholarly societies around the globe [24].

2.3. Data Abstraction and Statistical Analysis

Dimensions and Altmetrics data were downloaded in MS Excel sheet formats and
then, along with Semantic Scholar data, imported into SAS 9.4 software (SAS Institute,
Cary, NC, USA) for subsequent analyses. Descriptive statistics were used to detail the
articles’ scores characteristics. Pearson’s correlation coefficient was used to analyze the
relationship between scores as needed. Scatter plots were used to identify any non-linear
associations. The interpretation of the Pearson’s correlation coefficient (r) was based on [35].
For positive correlations, r values of +1 were considered perfect, very strong correlations
were considered for r of 0.800–0.999, moderate correlation for r 0.600–0.799, fair correlation
for r 0.300–0.599, and poor correlation for r less than 0.300, with p < 0.050 as the level of
statistical significance. In addition to the quantitative analyses, we also conducted a manual
inspection and qualitative analysis to gain a better understanding of the scope of articles
that had the highest influential citations. The primary study measures were: (1) total SS
citations, (2) AAS, and (3) SS HICs.

3. Results
3.1. Characteristics of the Retrieved Publications

A total of 618 publications were included in the study as the final dataset. Per year,
the scholarly articles were published in 2021 (n = 393, 63.6%), 2020 (n = 197, 31.9%), and
2022 (n = 28, 4.5%). The general features of the publications categorized based on the four
main study measures are illustrated in (Table 1).

Of the 618 articles, there were 502 surveys, 30 qualitative studies, 25 retrospective
studies, 16 systematic reviews, 13 meta-analyses, 10 prospective studies, 9 case reports,
5 randomized controlled trials, 5 case-control studies, and 3 longitudinal studies. Subjects
of the retrieved studies were medical, psychological, marketing, economics, computing,
linguistics, engineering, sociology, sport sciences, history, law, and educational disciplines.
The majority (86%) were open access publications. In particular, 43% had a gold category,
25% bronze, 12% green, and 5% hybrid.
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Table 1. Characteristics of the included publications based on different metrics (N = 618).

Bibliometric Category n (%)

SS 1 total citations (n = 615)

zero 139 (22.6)
1–10 297 (48.3)

11–100 164 (26.7)
>100 15 (2.4)

SS HICs 2 (n = 615)

zero 460 (74.8)
1 84 (13.7)

2–5 55 (8.9)
6–10 9 (1.5)
>10 7 (1.1)

AAS 3 (n = 433)

Zero 4 18 (4.2)
1–10 327 (75.5)

11–100 75 (17.3)
>100 13 (3.0)

1 SS: Semantic Scholar; 2 HICs: Highly influential citations; 3 AAS: Altmetric attention score; 4 A score of 0 indicates
that the software has not tracked any attention.

Supplementary Table S1 summarizes each article’s title, authors and their affiliations,
year of publication, publishing journal, publisher, funder, type, bibliometric details, total
SS citations, relative citation ratio scores (RCR, a weighted number of citations a paper
receives to a comparison group within the same field), field citation ratio scores (FCR, a
citation-based measure of scientific influence of one or more articles), AAS, and SS HICs.
We also summarized the citation characteristics of all the 618 articles, including total SS
citations, SS HICs, SS background citations, SS methods citations, SS results citations,
and AASs.

3.2. SS HICs Characteristics and Correlation with AAS

The total number of SS citations received by all included publications was 9029,
while the total SS HICs was 413. Based on SS categories of citations intent, 2626 were
background citations (29.08%, providing “historical context, justification of importance,
and/or additional information directly related to that which exists in a cited paper”), while
358 citations were result citations (3.97%, that “extend on findings from research that was
previously conducted”), and 263 were method citations (2.91%, that “use the previously
established procedures or experiments to determine whether the results are consistent with
findings in related studies”) [24,25]. Interestingly, 5782 citations were not classified into
these three SS citations categories (64.04%).

Next, the evaluation of SS HICs was conducted. The majority of included records
lacked SS HICs (n = 460, 74.8%), followed by records with a single SS HIC (n = 84,
13.7%), 2–5 SS HICs (n = 55, 8.9%), 6–10 SS HICs (n = 9, 1.5%), and more than 10 SS HICs
(n = 7, 1.1%).

We did not find a correlation between AAS and HICs (r = 0.094, Figure 3).

3.3. Bibliometric Characteristics of the Publications That Scored the Highest SS HICs

The mean score for influential citations was 0.672, ranging from zero to 21. Of the
615 articles that were found in SS, 460 (74.8%) had zero SS HICs. The best scoring article
(SS HICs = 21) was a cross-sectional study published in 2020 exploring Jordanian dentists’
awareness, perception, and attitude regarding COVID-19 and infection control. This article
had a total of 263 SS citations and an AAS of 4. Table 2 shows the top 10 included articles
ranked based on SS HICs.
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Table 2. Features of the top 10 included publications in descending order based on SS HICs.

Publication HICs 1 Total SS 2

Citations AAS 3 Mendeley
Readers

Total SS
Citations
Ranking

AAS
Ranking

SS HICs
Ranking

Mend.
Readers
Ranking

(Khader et al., 2020) [36] 21 263 4 744 4 168 1 4
(Sallam, 2021) [37] 20 563 265 1642 1 4 2 2

(Al-Balas et al., 2020) [38] 16 167 1 666 7 348 3 6
(Rabi et al., 2020) [39] 15 438 86 1711 2 15 4 1

(Khasawneh et al., 2020) [40] 15 152 1 554 9 365 5 8
(Almaiah et al., 2020) [41] 15 301 - - 3 - 6 -

(Islam et al., 2020) [42] 12 120 34 466 13 32 7 17
(Sallam et al., 2021) [43] 9 226 165 526 5 9 8 10

(Abuhammad, 2020) [44] 9 62 1 479 29 386 9 13
(Odeh et al., 2020) [45] 7 108 1 503 14 312 10 12

1 HICs: Highly influential citations; 2 SS: Semantic Scholar; 3 AAS: Altmetric attention score.

3.4. Validation of the HICs

In order to validate SS HICs, we manually inspected all HICs for the top 10 articles
that received the highest HICs. A major finding in this study was revealing the lack of
intelligence in the SS AI tool. Most of the HICs identified by the SS website can hardly
be described as a proper citation, let alone being highly influential. Table 3 compares the
total number of HICs originally detected by semantic scholar and the resulting values after
manual inspection.

An example of incorrectly assigned HIC was a communication entitled “COVID-19:
Present and future challenges for dental practice” [45]. The citing article [46] referred to
this publication only a single time in the following context: “Steps were taken to decrease
the impact, but it was inevitable. With current positive cases exceeding 54,000, the burden
of disease was anticipated more here as compared to developed countries, due to lack of
resources. Even developed nations were finding it difficult to address problems related
to it [45]”. Notably, citation in this context was inaccurate and definitely not a highly
influential citation, as the study included an overview of how the pandemic is affecting
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dental practice. The article did not discuss issues related to developed nations’ response to
the pandemic.

Table 3. Comparing the total number of HICs originally detected by semantic scholar and the
resulting values after manual inspection.

Publication SS HICs 1 True HICs Percentage

(Khader et al., 2020) [36] 26 4 15.4%
(Sallam, 2021) [37] 31 6 19.4%

(Al-Balas et al., 2020) [38] 24 3 12.5%
(Rabi et al., 2020) [39] 15 1 6.7%

(Khasawneh et al., 2020) [40] 22 2 9.1%
(Almaiah et al., 2020) [41] 38 0 0%

(Islam et al., 2020) [42] 15 4 26.7%
(Sallam et al., 2021) [43] 18 6 33.3%

(Abuhammad, 2020) [44] 19 5 26.3%
(Odeh et al., 2020) [45] 9 2 22.2%

1 Number of highly influential citations was updated on 3 January 2022, thereby the order of publications is
different than that presented in Table 2.

Another example was based on the article entitled “Dentists’ awareness, perception,
and attitude regarding COVID-19 and infection control: Cross-sectional study among
Jordanian dentists” [36]. A study [47] that was considered highly influenced by the previous
publication used it solely as follows: “Other dental surveys showed that despite the
potential high risk for the infection, dentists showed amazingly low rates of COVID-19
in 2020: . . . , 10% in Spain [27]”. The classification of this inaccurate reference as an SS
HIC shows that AI-based can be misleading at times. We believe that these citations were
categorized as HIC likely because of their location in the article, but in these cases the
algorithm failed.

A third example is for the article entitled “Distance learning in clinical medical ed-
ucation amid COVID-19 pandemic in Jordan: current situation, challenges, and perspec-
tives” [38]. A study [48] that was considered highly influenced by the previous publication
used it in its introduction as follows: “COVID-19 has been declared as a pandemic disease
by the WHO on 11 March 2020 [38]”. Classifying this reference as HIC is clearly incorrect
and serves as an example of how this tool can be inaccurate.

As mentioned before, the SS AI tool uses a classification approach to determine the
importance of a citation based on features such as the number of citations. The manual
inspection showed that several studies that were considered influenced by the top 10 articles
have used the cited article several times in the introduction for being simply a related work.
It seems that the AI considered the frequency of citation as indicative of influence while in
fact they were incidental citations.

3.5. Characteristics of the Top 10 Publications Based on AAS

Among the total sample, the articles were mostly read on Mendeley (total readers = 45,280),
followed by Twitter mentions (total mentions = 8832), and news outlets (total mentions = 374).
In the top 10 list, the best-scoring article (AAS = 1269) included the development of
an informatics tool to study post COVID-19 vaccine side effects [49]. The article ap-
peared mostly on Twitter with a total of 2725 mentions. Only two publications [37,43]
ranked among the top 10 based on SS HICs and were found in the top 10 AAS list. In
addition, the same two article were the only publications among the top 10 total SS citations
list as well. Full details of the articles in the top 10 AAS list are shown in (Table 4).
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Table 4. Characteristics of the top 10 COVID-19 related papers in the study in terms of Altmetric Attention Score (AAS).

Publication (Hajjo et al.,
2021) [49]

(Yusef et al.,
2020) [50]

(Glasbey et al.,
2021) [51]

(Sallam,
2021) [37]

(Alafeef et al.,
2020) [52]

(Qunaibi et al.,
2021) [53]

(Alzoughool &
Alanagreh,
2020) [54]

(Abu-Rumaileh
et al., 2021) [55]

(Sallam et al.,
2021) [43]

(Huy et al.,
2021) [56]

AAS 1 1269 773 510 265 253 195 185 168 165 146
Total SS 2 citations 9 47 101 563 130 28 21 10 226 1

HICs 3 0 0 1 20 6 1 1 1 9 0
News mentions 3 41 38 28 28 4 24 3 21 18
Blog mentions 3 3 5 1 7 0 1 0 0 1

Policy mentions 0 3 0 1 0 0 0 0 0 0
Patent mentions 0 0 0 0 0 0 0 0 0 0
Twitter mentions 2725 755 727 91 52 189 16 243 16 17

Peer review
mentions 0 0 0 0 0 0 0 0 0 0

Facebook mentions 1 0 0 0 0 0 0 1 0 1
Wikipedia mentions 0 0 2 0 0 0 0 0 0 0

Reddit mentions 1 2 0 0 0 0 0 0 0 0
Pinterest mentions 0 0 0 0 0 0 0 0 0 0

F1000 mentions 0 0 0 0 0 0 0 0 0 0
QampA mentions 0 0 0 0 0 0 0 0 0 0
Video mentions 0 0 1 0 0 0 0 0 0 0

Mendeley readers 48 101 279 1642 338 117 189 31 526 27
SS citations ranking 193 42 15 1 11 77 101 183 5 417

AAS ranking 1 2 3 4 5 6 7 8 9 10
SS HICs ranking 278 168 79 2 14 112 73 107 8 233

Mendeley ranking 216 129 37 2 28 111 66 277 10 293
1 AAS: Altmetric attention score; 2 SS: Semantic Scholar; 3 HICs: Highly influential citations.
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4. Discussion

The quest to evaluate the impact and quality of scholarly articles is important for
several reasons. To mention a few, research grants, tenure and promotion in academia, and
academic awards are considerably influenced by the impact and quality of the published
research [57,58]. However, the concept of “publication impact” remains subjective and
obscure with variable methods of measurement including different bibliometric analysis
tools [59,60]. Additionally, publication impact is multifaceted and can be viewed from
the academia perspective or in relation to the news value and its socio-economic effects
on the community [58]. Barriers that hinder the process of assessing publication impact
include: (1) time-lag between publishing and impact recognition; (2) costs of the assessment
process which might outweigh the benefits; (3) absence of measurement units; (4) lack of
assessment standardization; and (5) issues of contribution and attribution [61]. Therefore,
the continuous assessment of the currently available tools to measure publication impact,
and the aspiration for refined, reliable, and accurate approaches appears as an important
research priority [58,62,63].

Several bibliometric measures have been proposed for the evaluation of publication
and journal impact, with citation count as the most commonly used method [2,64]. How-
ever, the controversy surrounding the utility of citation-based metrics in the assessment of
publication impact necessitates the contemplation of novel measures with exploration of
their validity [2,58,62].

The main motivation of the current study was to evaluate the relevance of adopting a
recent AI-based tool, namely SS HICs, for the evaluation of publication impact [24,25]. The
idea of using novel indicators to measure the publication impact is tempting considering
the previous evidence that the reliance on citation count solely can be misleading, as total
citations can be seen as a reflection of publication utility rather than quality [65,66].

The extensive number of publications that were published amid the COVID-19 pan-
demic could represent a golden opportunity to track publication impact in real-time, albeit
disruptive on bibliometric measures to some extent [67]. Thus, we used a dataset of COVID-
19-related publications to evaluate the utility of SS HICs compared to the traditional citation
metrics and Altmetrics.

According to Valenzuela et al., (2015) [26], important citations are based on using the
cited publication or extending such work. Adopting this viewpoint indicates that a majority
of publications that were included in this study were cited incidentally without having an
important impact on the citing research. Specifically, only 4.57% (413/9029) of the total SS
citations compiled in this study were classified as SS HICs. However, this inference cannot
be made due to several significant SS shortcomings revealed in this study.

The major finding in this study might be the lack of evidence supporting an added
value for SS HICs over traditional citation total counts as a reliable indicator for research
impact. Despite the importance of exploring novel methods in the pursuit for valid and
reliable tools to evaluate the publication impact, the dependence on the SS HICs tool should
be undertaken with extreme caution based on the findings of this study, including the
manual inspection of articles that scored the top SS HICs. One of the several drawbacks
of the SS HICs tool is being based on AI, which is an extremely helpful scientific tool; it
can construct programs (e.g., GPS, driving a vehicle, language translation, chatbots and
beyond human performance at complex board games) that exhibit intelligence by using
processes like those used by humans in the same tasks [68,69]. However, it can sometimes
be “stupid” [70]. While inaccuracies in citation is a known limitation for blindly using
total citation counts as indicator for research impact [6,71,72], this issue may lead to much
more misleading conclusions when it comes to using SS HICs due to the significantly low
number of SS HICs compared to total citations, as observed in this study.

There are several aspects regarding the measurement of SS HICs which lack clar-
ity, including the algorithm used in this process. The importance of transparency in the
identification of SS HICs should be highlighted considering the ambiguities related to
the differentiation between incidental and important citations [26]. The importance of
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transparency to achieve scientific rigor and to allow the reproducibility of results in var-
ious settings should be emphasized in the case studied in the current work, namely the
exact algorithm used to identify HICs. Researchers are currently developing alternative
approaches to measuring research impact by collating citation counts. A recent example
worth mentioning [73] involves a smart citation index called scite, which shows how a
citation was used by displaying the surrounding textual context from the citing paper to
help indicate whether the statement provides supporting or contrasting evidence for a
referenced work, or simply mentions it.

The disparity between AAS and HICs, besides the weak correlation between AAS and
total SS citations, was a noteworthy finding in this study that is consistent with other studies
and that showed the inconsistencies and caveats of Altmetrics [74–76]. Specifically, the
inspection of the article with the highest AAS in this study, Hajjo et al., (2021) [49], revealed
that this high score was related to its capture and sharing from Twitter accounts with high
numbers of followers. In addition, the news websites that covered the results of this publi-
cation mentioned the results in a negative context towards COVID-19 vaccination [77–79].
Thus, the dependence on AAS for assessment of publication impact can be limited by its
relation to social media influence or misuse related to cherry picking, misquotation, and
misinterpretation [80,81].

Finally, the current study should be interpreted in light of the following limitations:
(1) Several aspects of SS algorithm to identify the HICs were obscure and correspondence
with the SS website did not yield clear and unequivocal answers. One of these ambiguities
was manifested in SS total citations that far exceeded the sum of background, methods, and
results citations as shown in this study. (2) We used a convenient approach that limited the
study to COVID-19-related publications with authors affiliated to Jordanian universities.
The rapidity of publication growth amid COVID-19 could have impacted the citation
behaviour and publication rigor due to the pressure of limited time to handle a very high
number of manuscripts by various academic journals. Further, each discipline has its own
particularities in scientific communication, affecting not only the structure of the scholarly
outputs themselves but also the citation patterns (for example, there are clear differences
between Clinical Medicine and Humanities publications at different levels). Therefore,
we recommend further studies tackling publications in different subjects and preferably
on a global scale and a longer timeline. (3) The SS tools depend on the website access to
full text of the citing research, which is not feasible in all cases and could have resulted in
selection bias.

5. Conclusions

For SS HICs to be a helpful asset regarding the evaluation of publication impact,
its limitations mentioned in the current study must be addressed properly. The utility
of SS HICs suffers from several drawbacks including lack of transparency regarding its
measurement and the clear availability of citation context. Thus, SS metrics can be used
at best as a surrogate marker of publication impact and continuous improvements are
recommended to refine its value. In addition, new citation impact indicators should be
introduced only if they provide an added value compared to the existing indicators, and
more focus should be given to how these indicators are truly used in practice [82].

To conclude, we adapt a quote from Winston S. Churchill—the prime minister of
Great Britain from 1940 to 1945—“it has been said that [total citations] is the worst form
of [publication impact measurement] except for all those other forms that have been tried
from time to time. . . . ” [83]. Finally, the quest of finding the ideal single measure for
publication impact can be tagged “mission impossible”.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/publications11010005/s1, Table S1: Complete dataset used for
the analyses.

https://www.mdpi.com/article/10.3390/publications11010005/s1
https://www.mdpi.com/article/10.3390/publications11010005/s1
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