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Abstract

Objectives: Antioxidants have been shown in research to have significant effects on serious diseases, particularly can-
cer. The goal of our experiment was to determine and analyzed 100 articles with the highest Altmetric attention scores
(AAS) concerning antioxidants and cancer.

Methods: Altmetric score analyzes were obtained downloading the from the Altmetric.com website. A research out-
put's altmetric score was calculated using an algorithm based on the weighted number of all attention it receives.
Results: The Altmetric scores of the 100 articles analyzed varied from 12 to 846. Twitter (n=86) was the most mentioned
social media network in the articles. According to the research categories of the T,  articles in our analysis, the majority
were published in "Medical and Health Science". In terms of Twitter geographical breakdown, the United States leads
among other nations, followed by the United Kingdom. According to Twitter demographics, the most of tweets on
antioxidants and cancer were shared by members of the public.

Conclusion: In science and research, social media is advocated as an alternative to traditional power structures and our
findings could provide a preliminary look at the social, clinical, and academic impact of antioxidant and cancer research.
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Reactive oxygen species (ROS), which are generated by
various endogenous and exogenous stimuli, are dan-
gerous to living cells owing to the presence of a highly
reactive unpaired electron. Antioxidants supply the extra
electron required to stabilize or degrade ROS; as such, the
harmful effects of ROS are mitigated by the action of anti-
oxidants. Consequently, the presence of antioxidants is es-
sential to maintain a stable balance of ROS.I"?

Antioxidants can be classified as endogenous, dietary, and
synthetic. Superoxide dismutase, catalase, and glutathione
peroxidase are the most efficacious antioxidant enzymes.
BIVitamin C, Vitamin E, carotenoids, thiol antioxidants (glu-
tathione, thioredoxin, and lipoic acid), natural flavonoids,
hormonal products of the pineal gland, melatonin, and
other compounds are non-enzymatic antioxidants.”! The
compounds butylated hydroxyanisole (BHA), butylated

Address for correspondence: Gokay Vardar, pHD. Tibbi Laboratuvar Teknikleri Programi, Istanbul Saglik ve Teknoloji Universitesi,

Saglik Hizmetleri Meslek Yuksekokulu, Istanbul, Turkey
Phone: +90 551 723 34 90 E-mail: gokay.vardar@istun.edu.tr

Submitted Date: January 07, 2022 Accepted Date: February 15, 2022 Available Online Date: February 28, 2022
©Copyright 2022 by Eurasian Journal of Medicine and Investigation - Available online at www.ejmi.org
OPEN ACCESS This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.



https://orcid.org/0000-0001-7860-6801
https://orcid.org/0000-0002-6979-9469
https://orcid.org/0000-0003-3078-9893
https://orcid.org/0000-0003-2119-3801
https://orcid.org/0000-0001-9539-4193

hydroxytoluene (BHT), propyl gallate, and tertiary butylhy-
droquinone (TBHQ) are synthetic antioxidants.!"?

Researchers have demonstrated that antioxidants can have
major effects on serious diseases, especially cancers. High
rates of ROS have been identified in all cancers, where they
contribute to tumor development and progression. There-
fore, antioxidants may prevent events in tumor develop-
ment that are driven by ROS.™

Globally, cancer is a major cause of death.®! Cancer is a dis-
ease that occurs as a result of the uncontrolled proliferation
and growth of cells in any organ or tissue of the body. It is
the second leading cause of death in the United States and
a major public health problem worldwide. It is estimated
that there were 1,735,350 new cancer cases in the USA in
2018; 609,640 resulted in patient death.”

The importance of a research article is often measured by
the number of times it is cited by other authors; however,
these citation rates do not always reflect the value of re-
search. There are a few caveats regarding the use of cita-
tion-based metrics to assess the importance of research.
B For researchers, the impact factor or h-index are famous
traditional citation-based metrics. However, altmetric anal-
ysis is an emerging scientific tool. It serves as a complement
to traditional citation-based bibliometrics, which measures
the online attention surrounding scientific research out-
puts. 121011

Researchers and academics are frequently interested in
the influence of their results, not just in their own fields,
but also in the broader scientific community and even in
mainstream media.'? The influence of scientific papers on
social media has not been assessed until recently. A new
score (named Altmetric) was devised to assess this sort of
impact. Each article’s effect is measured by the amount of
internet attention it receives. The Altmetric Attention Score
represents how much attention an article receives in news
outlets and blog comments, and the number of tweets and
social media mentions.!"!

The aim of our study was to draw scientists’ and research-
ers’attention to altmetrics as a resource for future research.
To achieve this, we used data from altmetric.com and ana-
lyzed the 100 research articles on antioxidants and cancer
with the highest Altmetric Attention Score, with reference
to the following parameters: Dimension badges, men-
tioned by, Twitter geographical breakdowns, Twitter demo-
graphical breakdowns, and research categories.

Methods

Study Design
Altmetric score analysis
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Level of evidence

Level lll (according to SIGN50)

We acquired Altmetric Explorer (accessed May, 2021) utiliz-
ing the keyword “Antioxidant, cancer”. The system provides
more than 20 million original research articles. We obtained
1394 articles and analyzed the top 100 most cited articles
(T,,,) of these results. The Scottish Intercollegiate Guide-
lines Network (SIGN50, 2019) were utilized for source data
on the level of evidence. The data were evaluated by exam-
ining the following parameters: titles, first authors, journal
names, publication year, main subjects, dimensional badge,
SIGN50 (level of evidence), mentioned by, twitter demo-
graphics, research categories, impact factor (IF), h-index,
and Q category of journals. The top three most mentioned
articles on social media, the top three areas with the most
access to these articles by Twitter geographic breakdowns,
the top three demographics with the most access to these
articles by Twitter demographic breakdown, and the top
three research categories of the articles were identified.

Altmetric Attention Score Analysis

The Altmetric Attention Score was obtained from the Alt-
metric.com website. An altmetric score is calculated uti-
lizing an algorithm depending on the weighted number
of all attention a research output gets. The score demon-
strates the weighted number of the amount of concern
for an altmetric score accepted for a research result. The
failure weight and how the altmetric score is calculated
is presented on the altmetric website. An altmetric score
is dependent on three major units: sources, authors, and
volume. Each color in the altmetric donut symbolizes a dif-
ferent source of relevance (Fig. 1). An altmetric score and
altmetric donuts are created to make it easy to define how
much and how interesting the various research results are.

843

Figure 1. Altmetric donut.
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Statistical Analysis

The comparisons of altmetric and dimension badge values
by month were made with the Kruskal-Wallis test and Dunn
post hoc tests. As descriptive statistics, the meantstandard
deviation for numerical variables, min—-max, number, and
percentage values for categorical variables are given.
Spearman correlation coefficients were calculated to de-
tect the linear relationship between numerical variables.
Beta coefficients were estimated by univariate linear re-
gression analysis. All analyses were performed using SPSS
for Windows version 23.0. p<0.05 was considered as statis-
tically significant.

Results

We found 1394 articles on “antioxidant-cancer” by search-
ing Altmetric.com.TheT,  articles were published between
2007 and 2021.Table 1 lists the articles with the top 100 alt-
metric scores (T,  list) in the antioxidant-cancer literature,
along with the year of publication, first author, dimensional
badge (total citations and recent citations), and altmetric

attention score.

The total number of citations of the 100 articles ranged
from 0 to 3800 (145.79+429.39) and recent number
of citations of the 100 articles ranged from 0 to 718
(36.88+81.46). The altmetric score of the examined 100
articles ranged from 12 to 846 (59.64+110.20). Moreover,
20 of the examined 100 articles were published in 2011
and 2016 (Table 1).

Antioxidants (n=6), Nutrition and Cancer (n=5), and Cancer
Research (n=3) were the journals in which the most T,  ar-
ticles were published, respectively. 74% of T,  articles were
published in Q1 journals, 16% in Q2, 6% in Q3 journals, and
2% Q4 journals. The impact factor (IF) range for journals
in which the T, articles were published varied between
74.699 and 0.27.The H-index range of journals in which T, |
articles were published varied between 987 and 8. The New
England Journal of Medicine had the highest IF (60.00) and
highest H-index (987) among the journals in which the T, |
articles were published. New England Journal of Medicine is
a Q1 quartile journal (Table 2).
According to the level of evidence (SIGN50), 51% of T
articles were at Level 2, 33% of T,  articles were at Level
4,12% of T,  articles were Level 1,3% of T,  articles were
at Level 3, and 1% articles of T,  articles were at Level 5
(Table 3).

articles

The top three social media platforms where the T, |

are mentioned are presented in Figure 2. The first men-
tioned of the articles is on (n=55) Twitter, the second men-
tioned article is on News Outlet (n=30), and the third men-
tioned article is on Facebook pages (n=35). Twitter is the
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most popular social media network for mentioning articles.

The top three (first, second, third) and all research catego-
ries for each of the articles are presented in Figure 3. The
first, second, and third research categories of articles are
“Medical and Health Science”, “Oncology and Carcinogen-
esis”, and “Public Health and Health Services” respectively.
“Medical and Health Science” was the research category for
40 articles.

Twitter geographical breakdown and Twitter demographi-
cal breakdown are presented in Figure 4 and Figure 5. The
data were gathered from the profiles of Twitter users who
shared these articles. Twitter demographic and Twitter geo-
graphical breakdown in the articles were classified into the
first, second, and third with respect to the number of shares
on Twitter. From the data in Figure 4, it is apparent that
the first and the second Twitter geographical breakdown
shows that United States is the country in which most of
the social media posts of T, articles were made, which was
similar to the geographical breakdown of all Twitter uses. In
addition, the third Twitter geographical breakdown tweets
were mostly from the United Kingdom. According to Figure
5, the first Twitter demographic breakdown for which most
tweets were made was member of the public, and the sec-
ond and third Twitter demographic breakdown was mostly
practitioners (doctors and other healthcare professionals).

There was a strong positive correlation between: Total Cita-
tions Score and Recent Citations Score (r=0.940; p=0.001)
(Fig. 6). According to univariate linear regression analysis,
88% of variation in the Total Citation Score was explained
by recent citations. A one unit increase in recent citations
resulted in a 4.9 increase in Total Citation Score model to
estimate Total Citations Score was:

=-36.9+4.9*X

Total Citations Score Recent Citations Score

Discussion

The substance of scientific articles is disseminated using
social media."™® Altmetrics analyzes the number of men-
tions of an article in academic social networks, allowing
researchers to determine how much attention an article
receives and how frequently it is mentioned.!'”

The altmetric study by Goksoy and Bozkurt analyzed the
top 50 most cited articles on gastric cancer; altmetric scores
of between 0 and 211 were obtained in this publication.!'
Another altmetric study by Munnolli analyzed 25 articles
on cancer, and the altmetric score ranged from 0-45 in this
publication.l"® The altmetric study by Celik et al. researched
the top 50 cited cancer articles with the highest altmetric
scores; altmetric scores between 7 and 1709 were found in
this publication.”? All altmetric scores serve as an opportu-
nity to appraise the association between altmetric scores
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Table 2. Journals with top-100 articles, ranked according to the citations.

Journal name Number of articles IF* Q category** H index**
Antioxidants 6 4,520 Q1 33
Nutrition and Cancer 5 2,363 Q2 112
Cancer Research 3 9,130 Q1 434
American Journal of Clinical Nutrition 2 6,77 Q1 325
Scientific Reports 2 3,998 Q1 179
Cochrane database of systematic reviews 2 7,890 Q1 261
JNCI: Journal of the National Cancer Institute 2 12,589 Q1 348
British Journal of Cancer 2 5,791 Q1 224
Antioxidants & Redox Signaling 2 7,04 Q1 177
International Journal of Cancer 2 5,145 Q1 225
Cancer 2 5,742 Q1 292
Diseases 2 5,022 - -
British Journal of Nutrition 2 3,334 Q1 178
Cancer Cell 2 26,602 Q1 316
European Journal of Nutrition 2 4,664 Q1 20
Oncotarget 2 3,71 Q1 108
International Journal of Biochemistry & Cell Biology 2 3,673 Q1 176
Science Translational Medicine 1 16,304 Q1 190
Open Biology 1 4,93 Q1 46
elLife 1 7,080 Q1 115
Cell 1 38.637 Q1 747
New England Journal of Medicine 1 74,699 Q1 987
BioEssays 1 4,725 Q1 178
Cancer Discovery 1 9,130 Q1 434
BMC Complementary and Alternative Medicine 1 3,03 Q2 80
Nutrients 1 4,546 Q1 93
The Journal of the American College of Nutrition 1 2,36 Q2 116
Lancet Oncology 1 33,752 Q1 305
Molecular Nutrition & Food Research 1 4,653 Q1 122
Asian Pacific Journal of Cancer Prevention 1 2,52 Q4 70
Proceedings of the National Academy of Sciences 1 9,412 Q1 737
of the United States of America
Oxidative Medicine & Cellular Longetivity 1 5,076 Q1 66
International Journal of Molecular Sciences 1 4,556 Q1 140
Biofactors 1 4,734 Q1 920
The Lancet 1 60,392 Q1 747
Cancer Management and Research 1 2,886 Q3 35
Gut 1 19,819 Q1 27
Journal of Skin Cancer 1 - Q3 8
Annals of Oncology 1 18,274 Q1 229
Microorganisms 1 4,167 Q2 224
Journal of Nutrition 1 4,281 Q1 254
Nutrition 1 3,42 Q2 135
Advances in Nutrition 1 7,24 Q1 78
Plant Foods for Human Nutrition 1 3,133 Q1 72
Chemico-Biological Interactions 1 2,577 Q1 115
Food Chemistry 1 6,306 Q1 242
Alimentary Pharmacology & Therapeutics 1 7,357 Q1 169
Molecules 1 3,267 Q2 131
1

Trends in Cancer 11,093 Q1 35
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Table 2. CONT.

Journal name Number of articles IF* Q category** H index**
International Journal of Epidemiology 1 7,707 Q1 195
Breast Cancer Research and Treatment 1 3,940 Q1 148
Saudi Pharmaceutical Journal 1 2,879 Q1 42
Archives of Biochemistry & Biophysics 1 3,391 Q1 164
Journal of Medicinal Food 1 2,040 Q2 75
BMC Cancer 1 3,150 Q2 122
Trends in Cell Biology 1 16,041 Q1 228
Molecular and Cellular Biochemistry 1 2,795 Q2 119
International Journal of Food Sciences & Nutrition 1 3,483 Q2 68
European Journal of Cancer 1 7,275 Q1 205
Nutrition Research 1 3,647 Q2 86
Surgery 1 3,356 Q1 156
Current Pharmacology Reports 1 2,19 Q3 17
Mayo Clinic Proceedings 1 6,942 Q1 171
Cancer Epidemiology, Biomarkers & Prevention 1 4,344 Q1 187
Nutriciéon Hospitalaria 1 0,888 Q3 48
Applied Physiology, Nutrition, and Metabolism 1 2,522 Q1 84
Journal of Complementary and Integrative Medicine 1 1,21 Q3 18
Dermatology 1 3,072 Q1 89
Medical Journal of Australia 1 5,438 Q2 127
Malaysian Journal of Nutrition 1 0,27 Q4 25
Cancer Letters 1 7,360 Q1 172
Mutation Research/Fundamental and Molecular 1 3,680 Q1 156
Mechanisms of Mutagenesis

Cancer Genomics & Proteomics 1 3,28 Q1 36
Seminars in Cancer Biology 1 11,09 Q1 140
American Journal of Epidemiology 1 4,526 Q1 247

* [F: Impact Factor, 2018 Journal Citation Reports, Web of Science Group, 2019; *¥2020 Scimago Journal and Country Rank.

and citation status of the publications. Generally, there has
not been correlation between altmetric scores and citation
time of the publications.'” For example, in our study, an
article with 3800 citations was ranked 45" in the altmet-
ric score order among 100 articles. Conversely, the article
that was 3 in the altmetric score order had just 92 total
citations. Therefore, in our study, there was no correlation
between altmetric score and total citations.

There was a correlation between Altmetric score and im-
pact factor (IF).['® ™ In our research, the articles with a high
altmetric score were published in journals with a high im-
pact factor. The journals with higher impact factors can be
more reliability to result in the sharing of a large number of
posts in social media. Thus, articles are promoted in news-
papers, blogs, and social media faster and efficiently than
other journals.!"3!

The level of evidence was used to rank the power of results
acquired from scientific research. There is wide agreement
on the relative power of large-scale, epidemiological stud-

ies.2% In our study, more than half the 100 articles that we
examined were Level 2. This may be due to the fact that
more randomized controlled trials on oxidative stress—can-
cer have been published.

In our study, Twitter, news outlets, and Facebook were the
social media networks that most often mentioned articles,
in that order. In science and research, social media is pro-
posed as an alternative to traditional power structures.l!
An altmetric study by Kolahi and Khazaei found that Twit-
ter was far more popular than Facebook among Altmetric’s
top 50 dental articles.” Radhakrishnan and Baskaran used
Altmetric to examine articles in the phytochemistry litera-
ture. They discovered that the majority of publications were
shared via social media, especially Twitter.?® As a result, it
is acceptable for T,  articles to be mentioned on various
social media networks.

When we examined the research categories of the T, ar-
ticles in our study, they were found to be published in the
categories of “Medical and Health Science”, “Oncology and
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Table 3. Level of evidence on antioxidants and cancer of the top 100 articles

Main Subject Level 1

Level 2 Level 3 Level 4 Level 5 Total

Antioxidant- Cancer 5
Antioxidant- Lung Cancer

Antioxidant- Breast Cancer 1
Antioxidant- Gastrointestinal cancers 2
Antioxidant- Skin Cancer 2
Antioxidant- Cancer Chemopreventive

Antioxidant-Prostate Cancer 1
Antioxidant-Pancreatic cancer 1
Antioxidant-Metastatic Cancers

Antioxidant- Cancer Chemopreventive

Antioxidant- Colorectal and Breast Cancer

Antioxidant - T-cell Therapy

Antioxidant-oral squamous cell carcinoma

Antioxidant-Renal Cell Carcinoma

Antioxidant- Colon and Liver Cancer

Antioxidation- Colorectal Cancer Cell

Antioxidant- Oncogenic Transformation

Antioxidant-Stomach and Colon Cancer

Antioxidant-Anaplastic thyroid Cancer

Antioxidant- Colon Cancer

Antioxidant Effects- Ovarian, Breast and Liver Cancer Cells
Antioxidant- Lung and Liver Cancers

Antioxidant- Liver Cancer

Antioxidant- Tumor Cells
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Figure 2. Social media platforms where the T,  articles are mentioned.

Carcinogenesis’, and “Public Health and Health Services"
When compared with other articles, medical and health
science articles received a significant amount of Twitter
attention. This could be interpreted as a sign of personal
relevance to the audience.?” Therefore, these research cat-

First Research Categories Second Research Categories

Articles Count
38888
Articles Count

% -
Onaology and Carcinogenesis  Public Healthand Health - Medical and Health Sciences
Medical and Health  Biological Sciences  Chemical Sciences services and Biochemistry and Cell
Sciences Biology

Research Category Research Category

Third Research Categories

4
3
2
1
0

put mcHemMmMea\m Bn('\ems‘wardw\

All Research Categories

Medi ca\ and Health

Artidles Count
Articles Count

ur\m\os’vam Public Mna\mam Health

Research c:tunrv Research Category

Figure 3. Research categories of T, articles.

egories are also compatible with our antioxidant-cancer
altmetric analysis.

Geographical and demographical breakdown profiles
demonstrate who is tweeting on antioxidants and cancer.
The geographical breakdown can be determined from a
map of Twitter and a basic analysis obtained from Twitter
users who share an article anywhere in the world.”?!

In our study, the United States dominated over other coun-
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Figure 4. Twitter geographical breakdowns of T,  articles.

First Twitter Demographic Breakdowns Second Twitter Demographic Breakdowns

60
o 50 2
5 £
3 315
8
20 10
10 g
& . -
e s,
e , other Sclentists
ea nals)

«
ol

Member of public

Demographics

Demographics

All Twitter Demographic Breakdowns

" s, Scientists

(doctor
e

Third Twitter Demographic Breakdowns

500

400

300

Total Citation

200

100
R2 Linear= 0,884

0 25 50 75 100 125 150

Recent Citation

Figure 6. Total citations Score & Recent citations score scater plot.

tries in the Twitter geographical breakdown. The microb-
logging service Twitter is extremely popular in the United
States, with 69.3 million members as of January 2021.2¢
Additionally, in the United States, a quarter of social me-
dia users (26%) follow scientific accounts; these users are
considerably more likely to click through to articles on sci-
ence postings and perceive social media to be an essential
source of science news.”?”!

From the Twitter demographic breakdown, members of
the public shared the majority of tweets on antioxidant
and cancer. According to web respondents on the Ameri-
can Trends Panel in the United States, topics of great inter-
est for online adults included health and medicine, gov-
ernment and politics, and science and technology. Some
37% of online adults view “health and medicine” as one of
the most interesting topics, whereas 32% find “science and
technology”to be one of the most interesting.””? As seen by
these findings, the public’s interest in science and technol-
ogy can be expanded through social media.

Conclusion

The remarkable growth of the internet into a social web has
necessitated the use of more diversified and complex tech-
niques of impact analysis to assess the impact of research
beyond traditional research.?® Furthermore, the use of so-
cial media to disseminate the messages of scientific publi-
cations is becoming more common.?! We present the first
assessment of social media attention on the 100 articles on
antioxidant and cancer with the highest Altmetric Atten-
tion Score found in by examining the Altmetric.com data-
base. Our findings can provide a preliminary view into the
social, clinical, and academic impacts of antioxidant and
cancer research; moreover, thanks to studies of this nature,
scholars will be able to adjust to the changing paradigm of
assessing effect and quality in the digital era, and compare
and benchmark their progress.
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