doi 10.22034/26.2.33

Origimal Article

Iran University of

Journal of Health Administration

Investigating and comparing citation indicators and
altmetrics of articles in the field of addiction to
opioids by using the PlumX tool

Ali Talebian'"t", Maryam Okhovati 2, Homa Arshadi 3, Ramin Hayati 4, Reza Tabrizi °¢, Zeinab
Karimimoghadam 78

! Assistant Professor ,Faculty of Management and Medical Information Sciences, kerman university of medical sciences,
Kerman, Iran.

2 Associate Professor ,Medical Informatics Research Center, Institute for Futures Studies in Health, Kerman University of
Medical Sciences, Kerman, Iran.

3 Ph.D Student , Faculty of Management and Medical Information Sciences, kerman university of medical sciences, Kerman,
Iran.

4 Assistant Professor, Department of Public Health, Fasa University of Medical Sciences, Fasa, Iran.

5 Assistant Professor, Noncommunicable diseases reseach center, Fasa university of medical sciences, Fasa, Iran.

6 Assistant Professor, Clinical Research Development Unit, Valiasr Hospital, Fasa University of Medical Sciences, Fasa, Iran.
"M.Sc ,Faculty of Management and Medical Information Sciences, kerman university of medical sciences, Kerman, Iran.
8M.Sc ,Noncommunicable Diseases Research Center, Fasa University of Medical Sciences, Fasa, Iran.

ARTICLE INFO EABSTRACT

1
Corresponding Author: ! Introduction: One of the methods for evaluating scientific productions that
Zeinab Karimimoghadam ' has long received attention is citation analysis. Considering the limitations of
e-mail addresses: ! citation analysis and the proliferation of social media and its importance in

z karimimoghadam@gmail. Com'the dissemination of research results, there seems to be a need for new

iindicators, called altmetrics, in addition to the traditional indicators for

Received: 21/Apr/2023 i research evaluation. Therefore, the aim of the current study is to investigate

Modified: 17/Jun/2023

Accepted: 21/Jun/2023 ;the status of articles in the field of opioid addiction using bibliometric
Available online: 28/Nov/2023 i indicators and altmetrics, as well as to determine the relationship between the
I citation performance and the altmetrics performance of articles in this field.
Keywords: 'Methods This study is a descriptive-analytical study of an applied type,
Citation analysis 'WhICh was carried out using bibliometric and altmetrics methods. The
Altmetrics 'research population includes 16,803 titles of articles in the field of opioid
Bibliometrics 'addlctlon indexed by the Scopus database from the beginning to 2022. The
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'Results 80.6% of the studied publications were cited. 95% of these
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Extended Abstract

'Introduction

Owing to the massive volume of scientific
products, researchers cannot study all the
required sources, and they tend to get the
most relevant works they need by spending
the least amount of time [1]; therefore, it is
essential to have filters that distinguish the
most relevant works, and studying and
evaluating research makes this possible.
Citation analysis has been wused for
measuring and evaluating science in
scientometrics field since a long time ago.
[2] With the invention of the internet and
the appearance of Web 2.0 technologies and
subsequently, the creation and expansion of
virtual social media, there have been many
and significant changes in the way of
scientific communication between
researchers and even the social interactions
of other members of society. Since these
interactions are also traceable, new
indicators can be developed to examine the
effectiveness of studies and generally
measure different aspects of the impact of
work in these environments. These
indicators are in the field of altmetrics, used
as a complement to citation-based methods
to assess the impact of scientific output on
social media. One of the tools that provides
altmetrics services is PlumX from Plum
Analytics  Institute.  Plum  Analytics
classifies indicators into five categories:
usage, captures, mentions, citation, and
social media. In a study, Erfanmanesh [2]
measured the presence of Iranian
international  articles on information
science and librarianship in social media,
and the results showed that only 12.8% of
the articles were shared at least once on
social media, and based on the correlation
test, a significant positive relationship was
observed  between some  altmetrics
variables and the number of citations. In a
descriptive-analytical study, Ehtesham et
al. [3] investigated the presence of articles
of Birjand University of Medical Sciences

in social media based on PlumX Metrics
and the relationship between altmetrics and
citation metrics. According to the results of
this study, 89% of the examined articles
have been noticed in social media based on
one of the parameters of PlumX. In
addition, according to the results of the
correlation of altmetrics and the number of
citations in this study, it can be concluded
that considering these metrics in the
publication of articles can influence citation
acquisition. In a study by Ram and Shalini
[4], the scientific productions of Shimla
University in the Himchal Pradesh province
were investigated. According to the
findings of this study, 39.7% of the articles
have been cited at least once, and this shows
that the articles of this university have had
a prominent presence in social media. In
their research, Torres-Salinas et al. [5]
investigated the multidimensional effect of
academic books in Granada with PlumX,
and the results revealed that 60% of the
studied books were not noticed in social
media. According to this study, 79% of the
statistics were related to the "usage™ metric
, 20% were related to the "captures" metric,
and the social media, mentions, and citation
metrics each accounted for one percent of
the statistics. In a study, Batooli and Batooli
[6] evaluated the scientific productions of
the researchers of the “Research Institute of
Forests and Rangelands” with the altmetrics
approach. The results of the study showed
that 81.6% of the articles received citations,
and more than 90% of the articles were
scored based on one of the parameters of
Plum-X; the results also indicated a
significant positive correlation between
altmetrics and citation. In most of these
studies, a significant relationship was
observed between the citation and the
altmetrics, which can indicate the capability
of the altmetrics in evaluating the
effectiveness of the research. The
publication of the articles of addiction has
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grown significantly in the past few decades.
Due to the importance of Community
Health, the accumulation of scientific
productions and the growth of research on
addiction, the ability of altmetrics and their
speed in evaluating research activities, the
importance of social media, and their
growth, the need to examine the
effectiveness of productions in this field has
increased. [7] More importantly, as the
search of the databases done by the
researcher(s) indicated, no altmetrics
analysis was found on the articles published
in the field of opioid addiction. The present
study aimed to determine the extent of the
use of social media by researchers in the
field of opioid addiction, to identify the
best articles based on the altmetrics score,
and to examine the relationship between the
presence of researchers' articles in social
media and their citation performance.
Moreover, we expect that according to the
speed and extent of the field of action of
social citation, it will help the policy-
makers and managers of universities and
researchers in the evaluation and policy-
making of research, decision-making in
financial support of research projects, and
plans in the field of addiction, as well as the
allocation and distribution of budget or
research credit. Furthermore, by reflecting
feedback to researchers, it will provide
them with a more comprehensive
perspective on access, use, and the impact
of scientific outputs.

'Methods

The study is an applied research in terms of
purpose and descriptive-analytical in terms
of type, which was carried out by using the
library method and with the scientometrics
approach and the help of altmetrics. The
population included those articles in the
field of opioid addiction, indexed in the
Scopus database from the beginning to the
end of 2022. In order to develop a search
strategy, keywords related to opioids were
first extracted by using the LiverTox
website and medical subject headings

(Mesh). After the final approval of the
keywords by two pharmacists, the search
strategy was formulated. For data
collection, the search strategy was
conducted in the Scopus database, and by
selecting research and review articles,
letters to the editor, and conference articles
and by removing books and articles of
2023, we retrieved 16,803 articles. Next,
the information of the retrieved articles,
including the title of the article, the year of
publication, the name of the journal, the
number of citations received, and the
identifier of the research work in Scopus
(EID), was exported in Excel file format. In
the next step, by using the identifier of the
research work in Scopus and by running a
Python program, the PlumX metrics were
automatically extracted from Scopus and
added to the Excel file. Then, for each
article, based on the PlumX metrics and the
total points given, an altmetrics score,
which shows the amount of use of the
research productions, was calculated. In
this research, for the descriptive analysis of
data (frequency, average), Excel software
was employed, and for inferential analysis
of data, SPSS version 28 software was used.
In addition, to check the relationship
between the number of citations and PlumX
metrics, we used Spearman's correlation
test.

'Results

Of 16,803 retrieved articles, 16,011 articles
(95.2%) have at least one altmetrics
occurrence in the altmetrics sources. 792
articles were not noticed in any of the
parameters of the five PlumX metrics and
as a result did not get an altmetrics score.
Table 1 shows the citation average of the
articles that received an altmetrics score,
the citation average of all articles, the
citation average of articles without an
altmetrics score, the altmetrics average of
all articles, and the altmetrics average of
articles with an almetrics score. Table 2
indicates the statistical data related to the
five PlumX metrics and their parameters.
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Tablel. Summary of the status of the altmetrics and citations of the reviewed articles

Articles frequency Citations Cliziloy Altmetrics climEEs
average average
Without 792 199 0.25 0 0
altmetrics
With altmetrics 16011 377269 23.5 7879066 492.1
Total articles 16803 377468 22.4 7879066 468.9
Table2. Descriptive statistics of articles based on five altmetrics metrics in PlumX
Frequency
PlumX metrics Metrics Parameters [Non-zero Percent Minimum Maximum
occurrence]
News mentions:10504 1041 6.1 0 350
References:999 623 3.7 0 8
Blog mentions:967 552 3.2 0 46
Mentions:16470 Comments:3978 42 0.24 0 3357
Forum topic count:0 0 - - -
Gist Count:0 0 - - -
Reviews:0 0 - - -
Q&A Site Mentions:22 20 0.11 0 3
Abstract Views:3681240 9041 53.8 . 29698
Clicks:3155 133 0.79 . 532
Collaborators:0 0 - - -
Downloads:29083 254 15 . 5259
Usage:5635120 | FullText Views:1555801 2675 159 . 141769
Holdings:0 0 - - -
Link Outs:365841 6775 40.3 . 3975
Plays:0 0 0 - -
Views:0 0 0 - -
Readers:540822 15344 91.3 0 1352
Bookmarks:0 0 - - -
Favorites:0 0 - - -
Followers:0 0 - - -
Captures:355322 Forks:0 0 . . .
Exports/Saves:414500 7116 42.3 5904
Subscribers:0 0 - - -
Watchers:0 0 - - -
Tweets:62227 4557 27.1 0 1629
Shares, Likes &
. . Comments: 749365 1678 9.9 72843
Social Media : .
811592 Likes:0 0 . . .
Ratings:0 0 - - -
Recommendations:0 0 - - -
Scores:0 0 - - -
Citation :450032 13858 82.4 . 2611
Clinical Citations:909 633 3.7 . 8
Policy Citations:9419 2838 16.8 . 135
Citation:460562 Patent Citations:0 0 - - -
Patent family
citations: 202 151 0.89 ' 8
The results of the Spearman correlation between all variables (P<0.05) (Table 3).

showed a significant positive relationship
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Table 3. Results of Spearman correlation test between the studied variables

Metric S.COPUS mentions Usage captures | Social media | citation
citation
Correlation
?i(t:;)t;i)grs] Coefficients 1 0.240 0.528 0.616 0.138 0.915
P-Value <0.001 0.000 0.000 <0.001 0.000
. Correlation 0.240 1 0137 | 0272 0.323 0.247
mentions Coefficients
P-Value <0.001 <0.001 <0.001 0.000 <0.001
Correlation 0528 | 0.137 1 0.693 0.136 0.505
Usage Coefficients
P-Value 0.000 <0.001 0.000 <0.001 0.000
Correlation 0616 | 0.272 0.693 1 0.388 0.637
captures Coefficients
P-Value 0.000 <0.001 0.000 0.000 0.000
Correlation
Social media Coefficients 0.138 0.323 0.136 0/388 1 0.207
P-Value <0.001 0.000 <0.001 0.000 0 <0.001
Correlation
Citation Coefficients 0.915 0.247 0.505 0.367 0.207 1
P-Value 0.000 <0.001 0.000 0.000 <0.001

The highest score of altmetrics belongs to
an article entitled "The societal cost of
heroin use disorder in the United States"
with a score of 151946, which was written
by authors from the United States of
America. This article was published in
PLOS One in 2017. The most visited
journal in the field of opioid addiction is

PLOS ONE mega-journal from PLOS
publisher, followed by Journal of Addiction
from Wiley publisher and Drug and
Alcohol Dependence from  Elsevier
publisher. Table 4 shows the presence of
the articles of opioid addiction in the social
networks investigated in this study.

Table 4. The contribution of virtual social networks in sharing articles with altmetrics scores

Social network Twitter Facebook
Number of articles 4557 1678
Total times shared 62227 746365
Discussion citations than all articles and articles

Research results demonstrated that 80.6%
of the articles received citations. Also,
according to information from the Plum
Analytics Institute, among 16,803 articles
in the field of opioid addiction, 16,011
articles (95%) have been noticed at least in
one of the parameters related to the five
metrics of the PlumX. According to the
citation average of the articles that have
received an altmetrics score and the
difference of this average compared to the
citation average of all articles and the
average of citations of articles without an
altmetrics score, it seems that articles with
an altmetrics score have received more

without an altmetrics score. On the other
hand, comparing the altmetrics average and
the citation average of all articles showed
that the articles have received more
altmetrics than citation. The reason for the
citation superiority of articles with
altmetrics scores can be related to the free
access to articles, [8] the use of social media
by researchers, [9] the increase in audience
access and display of works [8], or the
difference in the quality of articles. [10]
Sotoudeh et al. [11] stated in their research
that due to the small number of network
users, it is not possible to consider the
superiority of citations of articles with
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altmetrics scores as a result of increasing
the accessibility and visibility of articles.
However, there is a possibility of free
access to these articles in social networks.

On the other hand, the results of the
previous research state that the amount of
coverage of altmetrics depends on the
nature of the subject under investigation,
the type of social media studied, and the
database used in collecting altmetrics data
[12, 13]. According to the result obtained
from the evaluation of the impact of
research in the field of scientometrics, 48%
of the reviewed articles have been used at
least once in social media [14]. In another
study, investigating the altmetrics of
academic books showed that 60% of the
books under review were not noticed in
social media [5]. As mentioned, 95% of the
articles examined in this research were
noticed in one of the social media. Perhaps
because the PlumX examines various
research outputs and social media. The
results of this research showed that among
the five groups of the PlumX metrics, the
"usage" metric ranked first, and the
"captures” metric and "social media” fell in
the second and third ranks, respectively. In
addition, the metrics of "citation” and
"mentions” had the lowest scores.
Additionally, among various parameters of
these metrics, the highest number was
allocated to the parameters of reader,
citation, and abstract views. Evaluation of
Iranian authors' articles in cardiovascular
journals, indexed in the Scopus database,
showed that only three parameters of the
captures and usage metrics, abstract view,
links, and readers were active, and the value
of the other parameters was zero. [15]
Therefore, according to the results of this
study and previous studies, researchers'
scientific productions have been more
active in order to attract attention in the two
metrics of usage and captures, compared to
other metrics of PlumX. Moreover,
according to the results of the correlation
between PlumX metrics, a significant
positive correlation was observed between

all the metrics. This means that the increase
in the number of times of each of the metric
led to the increase in the number of times of
the other metric. The correlation between
citation indicators and altmetrics has been
investigated in other studies. A significant
positive relationship between the number of
citations of articles in four journals in the
field of information science and library and
the number of Mendeley readers has also
been reported. [16] Although the
correlation between citation and altmetrics
in this study was significant, this correlation
is not strong enough to conclude that they
represent entirely similar aspects of
research effectiveness. Therefore, both
types of evaluation can complement each
other. The results showed that the most
visited article had been noticed by users
151946 times in social media. One of the
ways to increase the number of visits to
articles can be publishing them in
international journals, having open access,
and being the best journal in the subject
area. All three of the most visited journals
in the field of opioid addiction are
international, open-access, and top-ranked
journals in a related subject area. As
Erfanmanesh and Nojavan’s [17] research
showed, the probability of increasing the
visibility of articles published in open
access journals is higher than in journals
that require subscription fees. The research
findings showed that the number of articles
shared on Twitter is more than the number
of articles shared on Facebook, but
However, the number of times articles were
noticed on Twitter has been much less than
on Facebook. According to the research
findings of Ram and Shalini, the coverage
of Twitter articles is more than that of
Facebook. [4] This result is consistent with
the findings of the current study. The results
showed that citation management and
bookmarking tools (Mendeley, CiteULike)
have a great distance from other sources in
covering the amount of articles; however,
citation management and bookmarking
tools are limited compared to other
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altmetrics sources. This means that each
user can save and bookmark articles in their
user account only once, but the amount of
discussion of articles in other social media
is unlimited. However, the amount of saved
and bookmarked articles outlines the huge
importance of these sources, especially
Mendeley. According to this research, it
can be concluded that the articles in the
field of opioid addiction had a strong
presence in social media. The reasons for
this may be easy access to social media, a
wide range of audience, more
communication between researchers of
each field and other fields, sharing of
scientific productions all over the world,
and discussion about them. Considering the
positive correlation between altmetrics and
the number of citations to determine the
importance of altmetrics in the field of
opioid addiction and understanding the
impact of these altmetrics on future
citations, we expect that articles presenting
in social media receive more citations in the
future. Therefore, these metrics can be used
in research evaluation as a complement to
citation analysis, and not as an alternative
to it. One of the limitations of this research
is the lack of free access to data extraction
tools such as Scopus and PlumX, which
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