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Summary

Purpose: Bibliometric and Altmetric analyse the most in-
fluental publications and provide important perspectives
regarding article impact. The Altmetric Score (AS) is an au-
tomatically calculated metric for monitoring social media
attention. The hypothesis is that would citation number cor-
relate positively with AS?

Methods: Gastric cancer as a search term was entered into
Thomson Reuter’s Web of Science database to identify arti-
cles in the last decade. The 50 most cited articles were ana-
lysed by topic, journal, author, year, and AS.

Results: By bibliometric criteria, it was observed that there
were 03,154 articles published in the literature on gastric
cancer in the last decade. The most cited article was made by
Bang et al for the treatment of HER2-positive advanced gas-
tric or gastro-oesophageal junction cancer. The study with

Introduction

Gastric cancer is a major cause of morbidity
and mortality worldwide. According to GLOBOCAN
2018 data, it is the 5th most common cancer in
the world with an estimated 783,000 deaths and it
is the third most common cause of cancer-related
deaths. More than one million new cases of gas-
tric cancer are detected each year worldwide with
males prevailing [1].

The term bibliometry is defined as the appli-
cation of mathematical and statistical methods
to books and other media [2]. In the bibliometric
researches, by analyzing the specific features of

the highest altmetric score was published by Bass et al and
described the molecular evaluation of gastric cancer as part
of the cancer genome atlas. The majority of the top 50 most
cited article types were original scientific papers (n=39). The
highest number of publications was published in the Jour-
nal of Clinical Oncology (n=9) and the most contributing
country was the United States (n=22). Positive correlation
was detected between the number of citations and AS. We
revealed a negative correlation between AS and numbers of
years since publication of the article.

Conclusion: The remarkable result of this study is that both
the citation and AS of the articles provide important but
different viewpoints.

Key words: altmetric score, bibliometric analysis, gastric
cancer, social media

the documents or publications, various findings
related to scientific communication are obtained,
while determining the most productive research-
ers in any subject, the dimensions of the interac-
tion between them can be revealed. It is claimed
that the first bibliometric study was the source
called “Theory of the National and International
Bibliography” published by Campbell in 1896 [3,4].
Although there are different claims about when
the first bibliometric study was conducted, it is a
fact that the interest in bibliometric research has
increased over time.
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Altmetrics qualitative data that are complemen-
tary to traditional citation-based metrics are an al-
ternative to other assessment methods. The most
positive feature of the altmetrics, which stands for
“Article Level Metrics”, is not only the number of
citations; peer reviews on Faculty of 1000, cita-
tions on Wikipedia and public policy documents,
discussions on research blogs, publications in gen-
eral media, bookmarks of reference managers such
as Mendeley, number of views and downloads of
articles, impact on social media such as Twitter,
Facebook, Google+ are also a measure. This data-
base has made on more than 68 million mentions
for more than 9.5 million researches so far. Some
of the data collected with the altmetrics may in-
dicate that research has changed a field of study,
public health or any other concrete impact on the
wider society. Examples include references in pub-
lic policy documents or comments from experts
and practitioners [5].

Previously, several medical specialties have
conducted studies evaluating the impact of articles
published in their fields on social media: neurology
[6], neurosurgery [7], emergency medicine [8] and
dentistry [9]. To the best of our knowledge, no stud-
ies have been conducted on the extent of gastric
cancer, which is an important cause of morbidity
and mortality in the world, attracting attention in
social media. We reviewed the first 50 most cited
articles on gastric cancer in the last decade. Our
attempt was to reveal the bibliometric analysis of
the most cited articles and compare them with the
altmetric scores to determine whether they receive
similar attention in social media.

Methods

Web of Science and Altmetric.com were used as
search engine to access the data to be interpreted in
this study. The search for the Thomson Reuters Web of
Science citation indexing database and research platform
were completed using the search terms “gastric cancer”
or “gastric carcinoma”. Because Altmetrics started col-
lecting data only during the second half of 2011, article
publication years were limited to 2009 and beyond (last

@ Policy documents @ Google+

® News ® LinkedIn
Blogs Reddit

® Twitter ® Fraculty1000
Post-publication peer-reviews Q&A (Stack Overflow)

@ Facebook Youtube

@ sina Weibo @® rinterest
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Q Wikipedia

Figure 1. Altmetric donuts.

decade) when searching. Two researchers (Goksoy B. and
Bozkurt H) read the full text of the first 50 articles in or-
der of citation and reached the Altmetric scores of these
articles (Access date: September 15, 2019). This score
was developed by Altmetric company and is automati-
cally calculated on the web. It is based on three main
factors: volume, sources, and authors. Each color of the
Altmetric donut represents a different source of atten-
tion (Figure 1). Following that, the journal name, journal
impact factor (IF), Q category of journals according to
“Scimago Journal and Country Rank”, year of publica-
tion, article subject, article type, first author, total num-
ber of citations and average number of citations per year
(ACpY) were determined. Articles not directly related to
gastric cancer were excluded.

Statistics

Mostly descriptive statistical methods were used
in this study. If the data did not show a normal distribu-
tion, Spearman test was used to evaluate the correlation
between the number of citations and the Altmetric score.
All statistical analyses were performed using SPSS pack-
age software for Windows® (version: 21.0).

Results

Through the Web of Science, it was observed
that there were 63,154 articles published in the
literature on gastric cancer in 2009 and beyond.
The articles were ranked from the most cited to the
least cited. Both researchers conducted the screen-
ing independently from each other, and the first 50
most cited articles directly related to gastric can-
cer were reached in the article 103. Regarding the
first 50 articles listed by citation number, article
title, first author, year of study, number of cita-
tions, average number of citations per year, and
altmetric score are shown in Table 1. The most
cited article was made by Bang et al (#1 in Table
1). For the treatment of HER2-positive advanced
gastric or gastro-oesophageal junction cancer,
trastuzumab plus chemotherapy was compared
with chemotherapy alone [10]. The study with the
highest Altmetric score was published by Bass et
al in the Nature (#2) and described the molecular
evaluation of gastric cancer as part of the cancer
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Table 2. Journals with top-50 articles, ranked according to the citations
Journal Name Number of ~ Number of  Number of total ~Average citations  Impact Q category**
articles  total citations  Altmetric Score per year factor*
Journal of Clinical Oncology 9 4351 128 481.1 28.2 Q1
The Lancet Oncology 7 3754 138 510.7 35.3 Q1
The Lancet 6 5840 178 715.5 59.1 Q1
Nature Genetics 4 1592 88 204.2 254 Q1
Gastric cancer 2 933 24 231.3 55 Q1
Gut 2 766 8 82 17.9 Q1
Nature 1 1824 211 304 43 Q1
Annals of Surgical Oncology 1 624 624 3.6 Q1
Stem Cells 1 562 7 51 5.6 Q1
Cochrane Database of Systematic 1 506 4 50.6 7.7 Q1
Reviews
Nature Reviews Cancer 1 499 32 49.9 51.8 Q1
Annals of Surgery 1 496 0 49.6 9.4 Q1
Clinical Microbiology Reviews 1 487 66 48.7 17.7 Q1
Annals of Oncology 1 465 3 42.2 14.1 Q1
Molecular Cancer 1 463 77.1 10.6 Q1
JAMA 1 450 0 45 47.6 Q1
British Journal of Cancer 1 433 433 54 Q1
Nature Medicine 1 431 39 86.2 30.6 Q1
International Journal of Cancer 1 431 11 39.1 49 Q1
Journal of Gastroenterology and 1 364 9 33 3.6 Q1
Hepatology
Gastrointestinal Endoscopy 1 344 0 31.2 7.2 Q1
PLOS One 1 342 2 34.2 2.7 Q1
Cancer Epidemiology 1 340 1 56.6 2.6 Q1
Clinica Chimica ACTA 1 339 0 67.8 2.7 Q1
Nucleic Acids Research 1 337 3 30.6 11.1 Q1
PLoS Genetics 1 314 0 314 52 Q1

Table 3. Numbers of top-50 cited articles according to ar-
ticle types

Subgroup Number of
articles
Original scientific papers 39

Systematic reviews and meta-analyses
Guidelines and advisory documents

Reviews

genome atlas [11]. This study also ranked among
the top three in terms of number of citations, num-
ber of citations per year and Altmetric score. The
first 50 most cited studies were published in 26
journals (Table 2). Looking at these studies, the
highest number of publications was published

in the Journal of Clinical Oncology (4351 total
citation) with 9 studies, followed by The Lancet
Oncology (3754 total citation) with 7 studies. All
journals are in the Q1 category, with The Lancet
having the highest impact factor of 591.

When the article types were evaluated, it was
seen that the majority of the articles were original
scientific papers (n=39) and reviews were on the
second place (n=5) (Table 3). When evaluated ac-
cording to subjects, 25 studies were in treatment
and management, 16 studies were in molecular
and genetics, 6 studies were in risk factors, clas-
sification, diagnosis, incidence and epidemiology
and 3 guideline were published (Table 4). In the
field of treatment and management, most studies
were conducted in the field of chemotherapy drugs
(20 studies) followed by surgical treatments (11

JBUON 2020; 25(5): 2327
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Table 4. Numbers of top 50 cited articles according to subject categories

Subject category

Number of articles

Treatment and Management
Only Chemotherapy
Only Surgery
Only Immunotherapy
Chemotherapy + surgery
Chemotherapy + immunotherapy
Chemotherapy + radiotherapy
Molecular and Genetics
Micro RNA
Molecular characterization and analysis
Stem cells
Risk factors, classification, diagnosis, incidence, epidemiology
Helicobacter Pylori
Others
Guideline

25
©)
4)
ey
@)
@)
©)
16
®)
@)
1)
6
)
4)
3

3000,000+

r=0,299 p=0,03

2500,0004

2000,000+

1500,000

Number of citations

1000,000+

500,0004

000+

T T T T
100,000 150,000 200,000 250,000

Altmetric scores

T
50,000

r=0,41 p=0,003

300,000 4

200,000

Average citations per year

100,000

,0004

T T T
150,000 200,000 250,000

Altmetric scores

T T
50,000 100,000

Figure 2. Correlations analysis.

studies) in second place. Seven studies included
chemotherapy and surgery, 7 studies included
chemotherapy and immunotherapy, and 3 studies
included chemotherapy and radiotherapy. There

JBUON 2020; 25(5): 2328

were 4 studies examining only surgical procedures
in the treatment of gastric cancer (#4, #19, #32,
#42). The first three studies with the highest Aslt-
metric score were in the field of immunotherapy
(#1, #3, #5).

The most cited study in the field of molecular
and genetics has been the molecular evaluation of
gastric cancer by Bass et al. This study also stands
out as the study with the highest Altmetric score
(#2). Eight studies were concentrated on microRNA
(#15, #22, #20, #38, #43, #45, #46, #50). The most
cited study on microRNA is a microRNA expres-
sion analysis that investigated the relationship be-
tween microRNA expression and the progression
and prognosis of gastric cancer conducted by Ueda
et al and it is stated that the Unique microRNAs
are associated with the progression and prognosis
of gastric cancer [12]. Two review studies on heli-
cobacter pylori, an important risk factor in gastric
cancer, have been published (#18, #20). These stud-
ies, ranked 18th and 20th in terms of the number
of citations, are among the top 10 studies with the
highest Altmetric score.

The most contributing countries to the 50 most
cited articles are the United States with 22 articles,
followed by South Korea with 17 publications and
Japan with 16 publications. Van Cutsem (n=7) con-
tributed to the highest number of articles and also
Bang (n=4). Bang was also the first author in 3 stud-
ies. There is weak positive correlation between the
number of citations and Altmetric scores (r=0.299
p=0.03) and also ACpY and Altmetric score (r=0.41
p=0.003) have positive correlation (Figure 2). We
revealed a negative correlation between altmetric
scores and numbers of years since publication (r=-
0.419 p=0,02) of the article.
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Discussion

Unlike our hypothesis we found that there was
no strong positive correlation between citation pa-
rameters and Altmetric scores. Consequently, the
high number of citations of scientific articles may
not lead to the consideration that they will receive
much interest in social media. There is no doubt
that the number of citations of articles is widely
used to measure the impact of journals and to as-
sess the quality of authors’ contributions. While
the number of citations of articles may increase
over the years, its popularity in social media may
decrease in time. Researchers share their data,
presentations and other scientific activities online
more than ever.

There are remarkable aspects of this study. A
period of time needs to pass to reach the number
of citations that are frequently used to evaluate the
quality of articles. One of the most interesting find-
ings is that there is a negative correlation between
the time elapsed after the publication of the arti-
cle and the Altmetric score. This means that long
periods are not required for the Altmetric score of
the articles. Therefore, Altmetric scores may lead
to the prominence of important articles in social
media in a shorter period of time. Thanks to this,
the effect of time-dependent bias can be reduced.
One of the other findings was that only 11 of the
top 20 cited articles are among the top 20 articles
of most interest on social media (#2, #3, #5, #8,
#11, #12, #13, #15, #106, #18, #20). Interestingly, the
study conducted by Bang et al, having the highest
ranking of citation, was ranked lower in terms of
Altmetric score. Another finding was that articles
published in journals with the highest IF received
more attention than articles published in journals
with lower IF in social media. Regarding two ex-
ceptional studies that attracted attention although
the IF was lower, the study of “Japanese gastric
cancer treatment guidelines 2014 (ver. 4)” con-
ducted by the Japanese Gastric Cancer Association
in the Gastric Cancer Journal evidently attracted
more attention than that of “Benefit of adjuvant
chemotherapy for resectable gastric cancer: a meta-
analysis” published in JAMA conducted by “GAS-
TRIC (Global Advanced/Adjuvant Stomach Tumor
Research International Collaboration) Group’s from
a meta-analysis study” in the social media (#13,
#24).

Laparoscopic approach in gastric cancer sur-
gery has become popular in recent years. As a mat-
ter of fact, when the 2 guidelines published by the
Japanese Gastric Cancer Association in 2011 and
2017 were examined, the advantages of laparo-
scopic method were mentioned in 2011 and it was

stated that it was started to be applied. In the last
guideline published in 2017, distal gastrectomy
with laparoscopic approach was recommended for
stage I gastric cancer. However, it is emphasized
that data on long-term results are not yet available
and studies are continuing [13,14]. The majority of
studies have focused on chemotherapy regimens in
advanced gastric cancers, and only 6 studies have
investigated chemotherapy in operable gastric can-
cer, 3 studies of neo-adjuvant chemotherapy (#6,
#1060, #48) and 3 studies of adjuvant chemotherapy
(#12, #24, #34). There have been three studies in
the field of radiotherapy, all of which have been
published in the Journal of Clinical Oncology, and
are not in the top 10 list of citation or social media
interest (#1606, #34, #41). In the top 10 list of Altmet-
rics, 5 studies were in the field of chemotherapy
and immunotherapy, 3 were related to molecular
and genetic studies, and 2 were related to helico-
bacter pylori. Helicobacter pylori infection can lead
to gastric ulcer and persistent gastric cancer [15]
and is therefore considered one of the most im-
portant risk factors for gastric cancer [16]. With
this feature, gastric cancer has become the most
popular risk factor in social media.

Interestingly, although the only curative treat-
ment of gastric cancer is surgery, only 4 of the 50
most cited articles are investigating the effective-
ness of surgical intervention. Two of these studies
were related to endoscopic submucosal dissection
(ESD) and were published in 2009. They demon-
strated that ESD is an effective and safe method in
experienced centers for selected early stage gas-
tric cancer [17,18]. These studies conducted only
in the field of surgery have not received sufficient
attention on social media. This shows us that in the
last decade, there have been few new developments
in terms of surgical technique, so that interest is
focused more on non-surgical treatments. In the
last decade, most studies in the field of molecu-
lar research and genetics have been conducted in
the field of microRNA, with the majority (6 out
of a total of 8 studies) conducted between 2009
and 2010. At the same time, these studies did not
receive sufficient attention in social media. There
may be a reason for the popularity of social media
to coincide with the end of the 2000s when it was
just beginning. Yet only 2 of the top 10 articles
with the highest Altmetric score are from 2010 and
older.

Limitations and strengths
This article has some limitations. In our study,

we found the first 50 most frequently cited articles
on gastric cancer and only examined the Altmetric
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scores of these articles. The most popular publica-
tions on gastric cancer in social media have not
been researched. Consequently, there may be stud-
ies that do not fall into this top 50 cited list but
have received more attention in social media. Dis-
proportional citations may consist of institutional
or language bias, self-citation or strong human
bias. We used only Altmetric.com data for social
media interest. Altmetric company started collect-
ing data since November 2011. Therefore, this may
lead to misinterpretations, which means that older
articles may have fewer Altmetric scores.

The addition of Altmetric scores and correla-
tion analyses are one of strengths of this study.
Furthermore, this trend topic study makes it pos-
sible to evaluate the classic articles with a novel
point of view. We also minimized time bias by us-
ing ACpY.

Conclusion

In this study, bibliometric characteristics and
social media attention of articles published in the
field of gastric cancer were evaluated. It is rela-
tively new for academic articles to gain interest
in social media. To develop a more comprehensive
approach to assessing research impact, Altmetrics
should be combined with citation metrics. To the
best of our knowledge this is the first study meas-
uring online interest to the studies of gastric can-
cer using Altmetrics data and the times cited. The
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