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Abstract

This study explores how YouTube content creators integrate scientific evidence into their
videos by analyzing citation patterns across disciplines. The role of other alternative metrics
is also considered. We apply Principal Component Analysis (PCA) to compare the citation
count of 12,005 research articles from Biotechnology, Psychology, Astrophysics, and Ecology
published between 2014 and 2023, including citations sourced from YouTube videos. Our
findings provide a characterization of two principal components in evidence citation
employed by various science communication stakeholders. The first component enhances a
paper’s visibility by driving social attention, while the second focuses on its social influence
and impact, determined by the paper’s quality and scientific relevance.
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1 - Context

Scientific research has value not only in terms of its scientific impact, typically measured by
citation metrics, but also in terms of its broader societal impact. Societal impact, or impact
on society, includes the impact of research on all sectors of society (possibly excluding the
impact of research on science). In a study by Wilsdon et al. [2015], the societal impact of
research was defined as its impact on education, society, culture, or the economy. One
approach is alternative metrics, which provides a quantitative means of measuring the
broader impact of publications, as highlighted by the NISO Alternative Assessment Metrics
[NISO, 2016].

With the emergence of new data sources that allow for the collection of information on how
the results of scientific research are used, there has been a significant shift in how the
societal impact of scholarly research is assessed. This has resulted in a more diverse
approach to research evaluation, encompassing a wider range of scholarly publications and
creative communication methods [see surveys by Bornmann, 2013; de Rijcke et al., 2016;
Bornmann & Haunschild, 2019]. To assess the impact of research being conducted at higher
education institutions, the UK implemented the Research Excellence Framework [REF, 2021].
Within this framework, the evaluation of impact beyond the scientific realm holds significant
weight, accounting for 25% of the total assessment. This includes measuring the influence of
research on public policy, services, economy, society, culture, health, environment, and
overall quality of life [Khazragui & Hudson, 2015].

Alternative metrics are indicators that are used to evaluate the impact and influence of
scholarly research beyond traditional citation-based measures. They include data such as
mentions in news articles, policy documents, social media, blogs, and online reference
managers (such as Mendeley), as well as other digital platforms. They aim to provide a
broader and more immediate picture of how research is disseminated, discussed, and used
in society, offering insights into wider engagement and societal impact.

The research community is increasingly recognizing the need to reconsider alternative
metrics concerning impact [Spaapen & van Drooge, 2011; Joly et al., 2815; Morton, 2015;
Dorta-Gonzalez & Dorta-Gonzalez, 2023]. Rather than functioning as direct indicators of
impact, recent studies suggest that alternative metrics are better understood as tools for
analyzing how research engages with society and how knowledge circulates beyond academic
boundaries [Haustein et al., 2016; Ravenscroft et al., 2017]. This view is further reinforced by
scholars advocating for a rethinking of alternative metrics [Robinson-Garcia et al., 2018;
Wouters et al., 2019], with ongoing research continuing to refine this evolving framework
[Costas et al., 2021; Alperin et al., 2024; Gonzalez-Betancor & Dorta-Gonzalez, 2023].

As a complementary metric, the inclusion of scientific articles in policy documents
demonstrates the impact of research on society [Yu et al., 2023]. Furthermore, citing
research in policy documents enhances the credibility of policies among the target
population [Bornmann et al., 2016] and provides valuable insights into the intersection of
academic research and policymaking. Similarly, citing research articles in patent documents
highlights the impact of academic research on innovation. Oldham [2022] highlights the
relationship between research and innovation, emphasizing its importance in revealing the
assimilation of scientific knowledge into patents.
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Research mentions on social networks such as X have been studied for their underlying
motivations [Dorta-Gonzalez, 2023]. However, there is a lack of research on the use of
scientific evidence in video channels. YouTube creators, particularly those with academic
backgrounds, often incorporate scientific studies to bolster discussions, enhancing
credibility and providing valuable insights [Shaikh et al., 2023].

Disciplines such as Biotechnology, Psychology, Astrophysics, and Ecology are prime
examples of areas where content creators frequently draw on published research to inform
their discussions [Shaikh et al., 2023]. The inclusion of citations and references in the
descriptive metadata of their videos reflects a commitment to transparency and intellectual
integrity, allowing viewers to access the sources and further explore the topics discussed
[Welbourne & Grant, 2016]. By engaging with the scholarly literature in this way, content
creators not only enrich the educational value of their videos but also contribute to the
dissemination of evidence-based information and critical thinking within their respective
communities [Amarasekara & Grant, 2019; Shaikh et al., 2023].

Some authors suggest that using video as a tool for scholarly dissemination and knowledge
transfer can increase the visibility of research papers, leading to increased citations [Shaikh
et al., 2023]. Nevertheless, there may be a reciprocal relationship between citations in videos
and citations in other sources. In other words, it is plausible that videos don’t drive citations
alone, but that papers with higher citations are selected for video production, or that both
aspects influence each other [Kohler & Dietrich, 2021].

2 - Objective

While previous studies have mainly examined the effect of videos on citations, this research
takes a novel approach by investigating how the dissemination of science through alternative
communication channels is associated with the creation of videos. To achieve this objective,
we use principal component analysis (PCA) to identify patterns of interrelated evidence
citation among key players in science and to characterize the principal components of
science communication through videos.

3 . Literature review

3.1 = YouTube and the dissemination of scientific knowledge

YouTube and online science communication have attracted considerable attention in recent
years due to their significant impact on audience engagement and dissemination of
scientific knowledge [Hutchinson, 2017; Tafradzhiyski, 2025]. Since its creation in 2005 and
subsequent acquisition by Google in 2006, YouTube has rapidly become the second-largest
website globally [Sui et al., 2022; Tafradzhiyski, 2025], with an immense user base and high
levels of daily activity [O’Neil-Hart & Blumenstein, 2016]. Notably, YouTube enjoys substantial
usage across various demographic groups, particularly among 18- to 49-year-olds, wherein
eight out of ten individuals watch videos monthly [GMI Research Team, 2025].

In the landscape of YouTube content, science and technology emerge as prominent
categories, comprising approximately 4% of all video uploads and ranking seventh among all
categories [Hutchinson, 2017; Amarasekara & Grant, 2019]. While the popularity of
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science-themed channels on YouTube is evident from their vast subscriber base and
viewership metrics [Agarwal, 2025], the extent to which scientific communicators are present
and engaged on the platform remains relatively understudied. Efforts to understand the
utilization of YouTube by scientific communicators have yielded mixed findings. While some
surveys indicate infrequent usage among scientific communicators [Collins et al., 2016],
others suggest a more substantial presence, with nearly half of the surveyed scientific
communicators utilizing media sharing sites like YouTube and Flickr at least weekly
[Nikiphorou et al., 2017]. Additionally, investigations into the motivations and patterns of
science-related content dissemination on YouTube remain scarce, presenting a notable gap
in the literature [Science, Media, and the Public Research Group (SCIMEP), 2016;
Amarasekara & Grant, 2019].

3.2 = User engagement with science content on YouTube

The engagement of users with online science videos, particularly on YouTube, has garnered
significant attention from scholars aiming to understand the dynamics that influence
audience interaction. Yang et al. [2022] examined various factors impacting user
engagement with online science videos. Their study emphasized the significance of factors
such as content quality, relevance, and presentation style in attracting and retaining viewers.
Similarly, Welbourne and Grant [2016] investigated the factors influencing the popularity of
science communication channels and videos on YouTube. Their findings underscored the
importance of factors such as video length, production quality, and presenter expertise in
garnering audience attention.

In a related study, Velho et al. [2020] explored how different factors correlate with and affect
the viewership of science-related YouTube videos. Their research highlighted variables
including video length, title clarity, and header image as influential elements in generating
video views. Additionally, Velho and Barata [2020] delved into the profiles, challenges, and
motivations of science YouTubers, shedding light on the diverse characteristics and
aspirations of content creators within this domain.

Huang and Grant [2020] focused on the storytelling components that contribute to the
popularity of science videos on YouTube. Their analysis identified narrative structure,
emotional appeal, and visual storytelling as key factors shaping audience engagement with
science content. Furthermore, Dubovi and Tabak [2021] examined the interplay between
emotional and cognitive engagement with science videos on YouTube, elucidating the
intricate mechanisms underlying viewer perceptions and responses to such content.

Together, these studies clarify various factors affecting user engagement with science videos
on YouTube, including content quality, presentation style, narrative techniques, and emotional
resonance. Grasping these dynamics is crucial for science communicators and content
creators aiming to disseminate scientific knowledge effectively and foster meaningful
interactions with online audiences. Thus, these aspects should be considered when
referencing scientific content.

3.3 = Video channel citations and impact on science dissemination

Citing research papers in video channels like YouTube can enhance the visibility and impact
of scientific research. Videos on platforms such as YouTube often include citations of
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research articles in their descriptions, which can play a significant role in disseminating
research findings to a broader audience [Shaikh et al., 2023]. The inclusion of citations in
video content can also contribute to the credibility and informational value of the videos,
potentially leading to increased trust among viewers [Welbourne & Grant, 2016].

Research articles in fields such as Medical and Health Sciences, Biological Sciences, and
Psychology and Cognitive Sciences are among the most frequently cited in YouTube videos,
indicating a higher level of public interest and engagement with these topics [Shaikh et al.,,
2023]. The popularity of science communication videos on YouTube can be influenced by
various content factors. Understanding these factors can help increase video popularity and,
consequently, the citation of the papers featured within them [Welbourne & Grant, 2016].

Moreover, the use of video as a medium for research dissemination can shorten the time it
takes to bring evidence into practice, as videos allow for the rapid sharing of research
findings online. This can be particularly effective when videos are designed to be engaging
and contain emotional content that encourages sharing [Kiriya, 2016].

The citation of papers in video channels can significantly contribute to the dissemination and
impact of scientific research [Kousha et al., 2012; Ross-Hellauer et al., 2020]. By leveraging
the reach of platforms like YouTube, researchers can increase the visibility of their work,
potentially leading to greater societal and scholarly impact [Smith, 2020; Feo et al., 2021].

People cite research papers on video channels for various reasons, as identified through
content analysis and, in some cases, interviews or surveys with content creators [Kousha

et al,, 2012; Yang et al., 2022; Shaikh et al., 2023]. These studies examine citation practices
to better understand motivations such as enhancing credibility, explaining complex topics or
supporting arguments.

4 - Methods

41 = Data

To construct a comprehensive dataset, data was retrieved from the Altmetric document
search interface in February 2024. The focus was on research articles published between
2014 and 2023 to capture recent trends while maintaining historical context, particularly for
citations that typically have a longer gestation period, such as those found in policy
documents, patents, and Wikipedia. The search was restricted to 'research articles’ to ensure
the inclusion of scientific publications that make a substantive contribution to their
respective fields.

To ensure relevance to specific fields known for frequent video communication, the
Field-of-Research (FoR) code system was used. Although there are other classification
systems for papers specified by researchers or journals, Altmetric.com uses a system based
on artificial intelligence. It is important to note that this field classification system is
imperfect, as it is AI-driven, and its accuracy is uncertain.

The FoR codes used, such as 3206 (Medical Biotechnology), 5203 (Clinical and Health
Psychology), 5101 (Astronomical Sciences) and 3103 (Ecology), cover a wide range of
disciplines that are relevant to our research objectives. They originate from the Australian
and New Zealand Standard Research Classification (ANZSRC) system. While these codes are

Article = JCOM 24(04)(2025)A08 = 4



not international, they are widely used in Australia and New Zealand to categorize research
outputs by field for funding, reporting and analysis purposes. Despite being region-specific,
the structured taxonomy is frequently referenced in academic and institutional contexts
beyond these countries, thanks to its comprehensive and systematic approach to classifying
research disciplines.

We consider these four disciplines to be appropriate for this study. This selection is because
they encompass four key areas of knowledge: medicine, the physical sciences, the natural
sciences, and the social sciences. Furthermore, these are fields in which videos are
commonly produced and sources are cited within them. The volume of papers and the
average number of citations in videos can be seen in Table 2.

During the data collection process for YouTube, Altmetric.com utilizes a content tracking
mechanism that focuses on specific, curated YouTube channels. These channels are chosen
based on their relevance to scholarly output and research dissemination. Once a video is
posted on one of the tracked channels, the YouTube collector scans the video’s description
section for any direct links to scholarly outputs.

4.2 = Variables and tools

A description of the different variables used in this study is presented in Table 1. Although
classifications are always open to question, Table 1 simply provides a structured way of
presenting the information, based directly on the findings of this study.

The media play an important role in communicating science to a non-specialized audience.
One way to quantify media attention is to determine the number of mentions that scientific

Table 1. Types of references to research papers: description of quantitative variables.

Type Measure Variable Description Source
Influence Scientific impact Citations Number of citations in scholarly Dimensions’
publications
Technological impact Patent Number of citations in patent Altmetric
documents
Impact on policies Policy Number of citations in policy Altmetric
documents
Impact on Readers Readers Number of times a paper has been Mendeley'
saved in bibliographic reference
managers
Attention Media attention News Number of times a paper has been  Altmetric
cited in digital newspapers
Blogging attention Blog Number of times a paper has been  Altmetric
cited in blogs
Social media attention Twitter/X, Number of conversations in social Altmetric
Facebook networks
Encyclopedic attention Wikipedia Number of references in pages of Wikipedia'
Wikipedia
Video attention YouTube Number of times a paper has been  YouTube'

cited in video channels of YouTube

T Altmetric was used as an indirect or secondary source of information.
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publications receive in the main digital newspapers. However, the mentions or the times a
scientific publication is shared on social media may reflect the public interest or the debate
it sparks. On the other hand, the most relevant platform with an encyclopedic approach is
Wikipedia. Encyclopedic attention aims to inform and educate the public through
well-organized content. This type of attention differs from the others because it focuses on
providing accurate and comprehensive information on various topics, with an educational
and referential purpose.

In terms of statistical methodology, this research employs Spearman correlation rather than
Pearson correlation, primarily due to the characteristics of the data. Spearman correlation is
a non-parametric measure of association that assesses the strength and direction of
monotonic relationships between two variables. Unlike Pearson’s correlation, Spearman’s
correlation does not assume a normal distribution or linear relationships, making it suitable
for variables that may not fulfill these assumptions. As a result, Spearman’s correlation
provides a robust measure of association that does not depend on these assumptions and is
better suited to the aims of this research.

Principal Component Analysis (PCA) is a method used to identify patterns in
high-dimensional datasets by reducing their dimensionality. Spearman’s PCA, employed
here, assesses monotonic associations between variables and is particularly beneficial when
dealing with nonlinear relationships between variables or when the data distribution is not
normal.

5 - Results

Table 2 provides a description of the dataset analyzed. It includes a total of 12,005 research
articles from four different subject categories published between 2014 and 2023. All articles
were referenced at least once in YouTube videos, representing 1.42% of the total number of
articles published in the same years and fields. As observed, Astrophysics stands out as the
discipline with the highest proportion of articles referenced in YouTube videos (2.16%),
followed by Psychology (1.40%), Ecology (1.29%), and finally Biotechnology (1.17%). However,
when looking at the frequency with which these papers were cited in YouTube videos, it is
Biotechnology that has the highest average number of mentions per article, with each article
being cited an average of 2.7 times. This is followed by Psychology, with 1.7 citations per
article, and finally Astrophysics and Ecology, with an average of 1.5 citations per article.

Table 3 shows various statistics for the dataset. Comparing the mean and the median, the
data distributions are highly skewed towards zero. The presence of significant skewness and
a preponderance of zero values in the dataset necessitates the application of specialized
analytical approaches to ensure an accurate and reliable interpretation of the results. This
skewness is a common feature of bibliometric data and requires the use of Spearman
correlations. Spearman correlations are less affected by extreme values and non-normality.
As shown in Table 4, the number of news items and blog entries exhibit a high correlation of
0.8. Likewise, a similar correlation of 0.8 exists between the number of readers in Mendeley
and the number of citations in the Dimensions database.

As can be seen in Table 5, with only three components, it is possible to capture
approximately two-thirds of the total variability in the data (ranging from 68.6% to 67.2%
depending on the field). This highlights the efficiency of the dimensionality reduction
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Table 2. Subject categories, research articles in the Dimensions database from 2014 to 2023, and
number of citations in YouTube.

Subject FoR Code Number of  Papers with  Percentage of Total Citations in
category papers some citation  papers with  citations in video per
in video some citation video paper
in video

Biotechnology 3206 Medical 127,399 1,487 117% 4,013 270
Biotechnology

Psychology 5203 Clinical and 197,339 2,772 1.40% 4,676 1.69
Health Psychology

Astrophysics 5101 Astronomical 117,386 2,538 2.16% 3,799 1.50
Sciences

Ecology 3103 Ecology 402,776 5,208 1.29% 7,627 1.46

Total 844,900 12,005 1.42% 20,115 1.68

Table 3. Statistics for research articles with some citation in video (N=12,005).

Variable Mean SE  Median SD min max
News 2545 0.57 3 62.45 0 1,303
Blog 3.48 0.07 1 7.16 o 262
Policy 0.17 0.01 0 1.25 V] 56
Patent 0.25 0.83 0 3.22 0 210
Twitter 191.85 4.02 19 440.74 V] 23,686
Facebook 2.91 0.22 0 24.36 ) 2,435
Wikipedia 3.15 0.12 ] 12.76 o 747
YouTube 1.68 0.7 1 7.22 1 593
Readers 134.91 2.71 53 29712 ] 5,766
Citations 79.14 2.11 27 231.13 o 9,352

Table 4. Proximity matrix (Spearman correlation coefficient) for N=12,005.

News Blog Policy Patent Twitter ~ Facebook Wikipedia YouTube Readers Citations

News 1 0.799 0.110 0.043 0.650 0.539 0.433 0.363 0.217 0.247
Blog 0.799 1 0.092 0.015 0.650 0.555 0.468 0.326 0.158 0.248
Policy 0.110 0.092 1 0.074 0.112 0.102 0.046 0.040 0.303 0.276
Patent 0.043 0.015 0.074 1 0.029 0.072 0.002 0.075 0.239 0.228
Twitter 0.650 0.650 0.112 0.029 1 0.608 0.473 0.301 0.240 0.208
Facebook 0.539 0.555 0.102 0.072 0.608 1 0.419 0.302 0.294 0.279
Wikipedia 0.433 0.468 0.046 0.002 0.473 0.419 1 0.281 0.088 0.157
YouTube 0.363 0.326 0.040 0.075 0.301 0.302 0.281 1 0.155 0.154
Readers 0.217 0.158 0.303 0.239 0.240 0.294 0.088 0.155 1 0.805
Citations 0.247 0.248 0.276 0.228 0.208 0.279 0.157 0.154 0.805 1
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Table 5. Summary of Principal Component Analysis (PCA): importance of the top five components
out of a total of ten.

Subject category F1 F2 F3 F4 F5
Biotechnology Variance (%) 431 1.7 9.5 8.8 7.1
Cumulative (%) 431 548 643 731 80.2

Psychology Variance (%) 401 10.9 9.6 8.5 7.8
Cumulative (%) 40.1 518 60.6 691 76.9
Astrophysics Variance (%) 432 137 103 9.2 7.0
Cumulative (%) 432 5708 672 765 835
Ecology Variance (%) 39.8 17.6 9.7 8.7 7.2

Cumulative (%) 39.8 575 672 759 831

achieved by PCA, where a significant proportion of the variance in the dataset is captured in
a relatively small number of principal components.

Visual analysis of Figure 1 reveals distinct patterns in the distribution of societal influence
and societal attention across different scientific fields. The horizontal axis, F1, appears to
capture the level of attention paid by society, while the vertical axis, F2, would capture the
level of influence on society not explained by attention. Thus, the slope of the line for each
variable would represent the relationship between both factors, F2/F1, which is the level of
influence or impact on society relative to the attention it generates (influence/attention ratio).
Hence, a higher positive slope indicates greater influence relative to attention, and
conversely, a lower positive slope indicates less influence relative to the attention generated.
For example, cites in patents and in policies are generally the variables representing greater
social influence or impact relative to the limited attention of society.

Variables measuring mainly societal influence, including scientific citations, patents and
policy, are particularly closely clustered in the first quadrant (top right), especially in fields
such as Ecology and Biotechnology. This proximity suggests a robust correlation between
these variables within these fields, indicating their interconnectedness and potentially
reinforcing the importance of their societal impact. Conversely, variables measuring mainly
societal attention predominantly occupy the fourth quadrant (bottom right), with the notable
exception of Wikipedia, whose position fluctuates between both quadrants depending on the
specific academic field. For example, in Psychology, Wikipedia is closely aligned with
societal influence, while in Ecology it tends towards the broader cluster of societal attention
variables. Notably, in scientific and technological disciplines such as Astrophysics and
Biotechnology, Wikipedia’s position lies close to the border between the two quadrants,
suggesting a nuanced interplay between its role as a disseminator of knowledge and its
alignment with more scientific pursuits. This fluctuation in Wikipedia’s positioning across
disciplines suggests different profiles among its contributors, possibly reflecting a spectrum
ranging from scientifically oriented editors in Psychology to those wishing to popularize
content in Ecology, with a broader mix of profiles in scientific and technological fields. In
essence, the observed distribution highlights the dynamic relationship between societal
impact and societal attention within different academic fields, shaped by the diverse profiles
and motivations of contributors to platforms such as Wikipedia.
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Figure 1. Biplot showing the contribution of the variables to the first two principal components.

Figure 1 further illustrates interesting dynamics within specific fields, providing deeper
insights into their unique characteristics. In Biotechnology, the overlapping lines of citations
and patents show a robust correlation, suggesting that researchers often wear dual hats as
both contributors to scientific discourse and creators of intellectual property. This
phenomenon underscores a common practice in which Biotechnology researchers often
patent their groundbreaking findings, thereby aligning their academic pursuits with
commercial endeavors. In contrast, Ecology presents a nuanced scenario in which policies
and patents share a comparable relationship, albeit one that is more complex and difficult to
decipher. The intertwining of these variables suggests a complex interplay between
regulatory frameworks and innovation in ecological research. Meanwhile, Astrophysics
emerges as a distinctive domain where the profiles of patents and policies diverge
significantly, suggesting different influences shaping these aspects of scientific activity.

Article = JCOM 24(04)(2025)A08 = 9



In addition, the Biotechnology landscape is characterized by a high degree of diversity, with
four distinct groups from top to bottom. These include a cluster of policies, citations, and
patents, reflecting the intersection of academic rigor and practical application within the
field. Wikipedia occupies a separate niche, bridging scholarly discourse and the public
dissemination of knowledge. Social media, news, and blogs form another discernible cluster,
indicating the widespread engagement with Biotechnology across different media platforms.
Videos with YouTube as a prominent representative, stand out from the broader societal
attention, suggesting a differentiated mode of communication and engagement within the
Biotechnology landscape. A parallel trend can be seen in Psychology, albeit with less clarity.
Here, the delineation between different profiles is somewhat less pronounced, but the
presence of distinct clusters remains evident. These findings highlight the multifaceted
nature of scholarly activity and societal engagement within different academic fields and
shed light on the complex interplay between research, technology, policy and public
discourse.

Figure 1 also provides insight into the importance of variables within the PCA, as indicated
by the length of the lines representing the cos 2 values. These values reflect the contribution
of each original variable to the formation of the principal components and serve as a metric
of the quality of representation within this reduced space. Specifically, it quantifies the
proportion of variance in an original variable that is explained by its corresponding principal
component. A high cos 2 value, close to 1, indicates a strong correlation between the variable
and the principal component, and thus its substantial contribution to the formation of the
component. Conversely, a low cos 2 value, close to O, indicates a weak correlation and
minimal contribution to the component. Looking at the results for Ecology and Psychology in
Figure 1, there is a notable trend where the cos 2 values for the variable policy are
significantly higher than for the other disciplines. This implies that politics plays a more
influential role in shaping the principal components within these fields. Conversely, in
Astrophysics, variables such as policy and patent have the lowest contributions to the
principal components, followed by YouTube and Wikipedia. This suggests that these variables
have relatively less influence on the overall structure of data within Astrophysics.

Table 6 presents the loadings of the first five components or factors, which represent the
weights assigned to each factor when expressed as a linear combination of the variables.
As shown in this table, F1 appears to capture the level of attention paid by society, while F2
would capture the level of influence on society not explained by attention. The remaining
three components capture aspects that are less prominent in the first two, albeit varying
across different domains: patents, policy, Wikipedia, and YouTube. In essence, this analysis
allows for the identification of underlying factors that explain the observed variability in the
data, providing valuable insights into the structure and dynamics of the variables under study.
By identifying these latent dimensions, stakeholders can gain a deeper understanding of the
complex relationships and patterns within this data, enabling more informed decisions.

6 - Discussion

YouTube content creators, especially those with academic or research expertise, often

include references to scientific studies to support their arguments and enrich discussions of
concepts, theories, discoveries, or practical applications. Disciplines such as Biotechnology,
Psychology, Astrophysics and Ecology are particularly reliant on published research and often

Article = JCOM 24(84)(2025)A08 = 10



Table 6. Matrix loading of the top five components out of a total of ten.

Subject category Variable F1 F2 F3 F4 F5
Biotechnology News -0.34 -0.01 -0.01 -0.04
Blog -0.29 -0.01 -0.27 0.06
Policy 0.30 027 [NosT N 007 0.19
Patent 0.38 -0.31 0.12 0.15
Twitter -0.30 -0.04 -0.24 0.19
Facebook -0.29 -0.04 -0.18 -0.11
Wikipedia . 059 003 0.23 003 [0z
YouTube 03 039  om | 08 | -0.09
Readers 0.42 -0.11 0.10 -0.15
Citations 0.51 0.13 0.09 0.16
Psychology News -0.28 -0.07 -0.07 -0.06
Blog -0.30 -0.10 -0.08 -0.15
Policy 0.48 0.42 017 0.29 -0.33
Patent 0.26 028 | 08 @ -030 0.12
Twitter -0.33 -0.05 -0.19 0.19
Facebook - -0.29 0.04 -0.23 0.03
Wikipedia 0.52 0.14 0.12 044 043
YouTube 0.42 0.34 036 060 044
Readers © 079 039 -0.14 0.1 0.34
Citations 0.44 0.13 -0.08 0.31
Astrophysics News -0.37 0.08 0.08 -0.17
Blog -0.27 0.03 0.05 -0.16
Policy 0.11 0.14 -0.07
Patent 0.06 0.35 0.02
Twitter -0.20 0.00 0.03 0.13
Facebook -0.02 -0.03 0.03 -0.16
Wikipedia -0.01 -0.03 -0.04 0.06
YouTube 057 -023 0.09 002 [ozr
Readers . 067 062 @ -017 -0.07 0.02
Citations -0.21 0.12 0.04
Ecology News -0.06 0.13 -0.16
Blog -0.05 0.10 -0.14
Policy 0.23 0.48 0.12 0.37
Patent 0.10 0.27 0.15 -0.17
Twitter 0.22 -0.05 0.13 -0.16
Facebook 0.12 -0.02 0.02 -0.14
Wikipedia -0.35 0.08 -0.10 0.17
YouTube 0.53 -0.24 0.25 028 | 066
Readers .~ 055 075 010 0.26 -0.05
Citations 0.51 - -0.09 -0.30 0.01
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cite scientific papers in their video descriptions to underline their solid academic foundation
[Shaikh et al., 2023].

We analyzed the differences in the citation patterns of scientific papers on YouTube
compared to other communication channels using Principal Component Analysis. A dataset
of 12 thousand papers from the years 2014 to 2023 from the four disciplines indicated above,
with any mention in videos, was used.

As the primary outcome, we presented a characterization of the two principal components in
evidence citation used by various science communication stakeholders:

(F1) Capturing social attention. F1, or social attention, refers to the visibility of a paper in
terms of media coverage, its virality on social networks, and its public dissemination. These
factors can increase the visibility of a paper, but do not necessarily reflect its quality or
scientific impact. For example, a study on a controversial or sensational topic may receive a
lot of attention in the media and on social networks, but this does not guarantee that the
study is rigorous or that its findings are scientifically significant. Furthermore, media
coverage and virality can be influenced by non-scientific considerations, such as the
popularity of the author or the ability of the paper’s title to generate clicks.

(F2) Measuring social influence/impact. On the other hand, F2 focuses on the social
influence and impact of the paper in terms of its quality and scientific relevance, as reflected
in the number and type of scientific, policy, and patent citations it receives. A highly
influential paper may generate less social debate because its content is supported by solid
evidence and widely accepted by the scientific community. For example, a study that
introduces a new approach to the treatment of a common disease that has been validated by
subsequent studies and adopted by medical professionals could have a significant impact on
clinical practice but may generate less discussion in the media or on social networks
because its validity has already been established.

In summary, while F1 may increase the visibility of a paper through social attention, F2
focuses on its social influence and impact based on its quality and scientific relevance.
Papers with high social attention may generate more public debate, but this does not
necessarily translate into greater recognition or scientific impact. On the other hand, papers
with high social influence and impact may generate less social debate because their quality
and relevance are already well-established in scientific and policy communities.

This study has several limitations. There are substantial differences among the scientific
disciplines analyzed in terms of citation practices, communication patterns, and levels of
public exposure. These disciplinary specificities hinder the generalization of the results to
other fields of knowledge not included in the study, particularly those with markedly different
dynamics of dissemination or scientific visibility. Moreover, while YouTube currently stands
as the most widely used and globally accessible video platform, it is not the only channel
through which scientific communication in audiovisual format takes place. Platforms such as
TikTok, Instagram Reels, and even Vimeo also host scientific content and may exhibit
different citation patterns or interaction dynamics. Therefore, the findings presented here
should be interpreted with caution and within the specific context of the platforms and
disciplines considered.
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The use of video as a tool for scholarly dissemination and knowledge transfer can increase
the visibility of research papers, thereby increasing citations. In addition, video abstracts are
more attractive to readers, facilitate the understanding of the paper’s content, and are
associated with a higher reading rate of the article. However, there may be an inverse or
bidirectional relationship between citations in videos and citations in other sources. For this
reason, this study examined the association among different communication channels.

We proposed a characterization of the two principal components in evidence citation used by
various science communication stakeholders. While the first component increases a paper’s
visibility through social attention, the second component emphasizes its social influence and
impact based on quality and scientific relevance. Papers with high social attention may spark
more public debate, but this doesn’t necessarily lead to greater recognition or scientific
impact. Conversely, papers with high social influence and impact may provoke less social
debate, as their quality and relevance are already well recognized within the scientific and
policy communities.

The findings of this study may be of interest to researchers, academics, and professionals
specializing in science communication and outreach, particularly those interested in how
scientific research is disseminated and received across different media and platforms. The
findings may also be relevant to science journal editors, policymakers, and science
communicators who wish to understand the relationships between citations in YouTube
videos, traditional media such as news outlets and Wikipedia, and social media engagement.
For example, journal editors could use this information to decide whether to encourage or
require authors to produce video abstracts as part of their submission process. Similarly,
policymakers may consider including multimedia dissemination in research evaluation
frameworks, recognizing social media engagement or video citations as additional indicators
of broader societal impact. These findings have important implications for how research is
assessed and communicated in an increasingly digital, multi-platform environment.
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