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Abstract

An increasing number of articles published in different scientific fields makes it
necessary to analyze the topics of these articles in specialized journals. For this
purpose, topics published in the studies on medical librarianship and information in
specialized journals were identified and analyzed in the present research. In the
present study, an exploratory and descriptive approach was used to analyze medical
librarianship and information articles published in specialized journals of this field
from 1964 to 2019 by employing text-mining techniques. A latent Dirichlet
Allocation (LDA) topic modeling algorithm was used to identify the published
topics. Python programming language was also used to run text-mining algorithms.
The findings of text mining and topic modeling showed that the following topics
were published in medical librarianship and information: Patients' use of information
resources (34%), Medical Librarianship and Information Services (18%),
Scientometrics and bibliometrics (16.32%), Web-based treatment (15.47%),
Information literacy and information skills (13.9%), and Trend and tweet analysis
(1.92%). The publishing trend of articles in the medical librarianship and
information indicates a change in research in the field.

Keywords: Medical Librarianship and Information, Content Analysis, Text Mining, Scientific
Articles.

Introduction
Many scientific documents are produced every year by researchers, professors, and students

of different universities, often containing valuable and useful materials and published in text
formats. In addition, these scientific documents are published at different times and on different
topics while, during the time, the publishing of topics changes. Therefore, studying macro and
exploratory approaches is necessary for policymaking and strategic planning. Investigating the
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process of publishing articles in scientific fields could present a suitable view of research and
efforts in different fields of knowledge. By investigating the process of publishing articles in
scientific fields, we could become aware of the subject changing over time. Because of the
increasing number of scientific articles and the large numbers of published articles, it is
impossible or very difficult to evaluate and review the details of articles and manually extract
information and knowledge from this volume of texts. However, identifying patterns and
extracting potential knowledge in large volumes of textual data is important in various scientific
fields. Text mining is one of the analyzing methods of scientific texts and publishing (Hashimi,
Hafez & Mathkour, 2015.

Text mining is also known as smart text analysis, text data mining, or knowledge discovery
from a text generally refers to the knowledge extraction of desired and important information
from unstructured text collection (Rodriguez-Esteban & Bundschus, 2016). Furthermore,
identifying patterns and extracting potential knowledge in a large volume of text data is
important in various scientific areas (Kao & Poteet, 2007). Salloum, Al-Emran, Monem &
Shaalan (2018) described the objectives of text mining research as follows: 1) The use of text
mining techniques to identify topics in scientific texts and the evolution of these topics, 2) The
use of visualization tools to present each topic and the relationship between them as an
appropriate method to help users determine relevant topics.

Medical librarianship and information is the subset of library and information science that
is more than 100 years old. Medical Library Association (MLA) was established in 1898,
proving this claim (Dimitroff, 1992). Medical information research is essential for medical
librarians to develop new knowledge and evidence-based practice. Professional medical
information specialists, who are members of the MLA, emphasize the importance and benefits
of research in medical information (Lessick, Perryman, Billman, Alpi, De Groote & Babin Jr,
2016). Accordingly, specialists and researchers of medical librarianship and information
conduct various researches and publish them in specialized journals in line with the objectives
and missions of this scientific field. Many studies have employed text mining techniques to
analyze scientific research and articles published in scientific journals and databases, including
the publishing trend of articles in scientific journals and the most important topics related to
insomnia and disorders (Lam, Lai, Wang, Lai, Hsu & Chung, 2012), identifying a
comprehensive perspective on the evolution and development of information science (Yu,
Pedrycz & Wang, 2017), analyzing the evolution of Mobile Health (Mhealth) research (Ozaydin
et al., 2017), evaluating the reviews of articles presented at International AIDS Conferences
over a period of more than 25 years to identify the trend of HIV terminology (Dancy-Scott et
al., 2018), identifying the trend of research in the field of medical informatics to understand the
current position of the medical informatics (Kim & Delen, 2018), recognizing the trend of
published research in the field of anesthesia in reviews of articles presented in authoritative
meetings (Rusanov, Miotto & Weng, 2018), analyzing the articles in the field of medical
informatics (Saheb & Saheb, 2019), and clustering the articles of Information Science and
Technology Research Center (SoleimaniNezhad, Salajegheh & Tayyebi Nia, 2019).

There are no studies on analyzing scientific texts in medical librarianship and information
by employing text mining techniques; however, the studies that have evaluated and analyzed
the articles published in this field have applied other methods such as bibliography and content
analysis. The articles were published in Bulletin of the Medical Library Association between
1966 and 1990 (Dimitroff, 1992), the articles published in three journals named Medical
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Information Service (MIS) in China, Igaku Toshokan (JJMLA) in Japan, and the Bulletin of the
Medical Library Association (BMLA) in the USA between 1990 and 1992 (Zhang, 1994), the
articles published in the Bulletin of the Medical Library Association and Journal of the Medical
Library Association between 1991 and 2007 (Gore, Nordberg, Palmer & Piorun, 2009), the
articles published in Medical Journal Reference Services Quarterly between 1982 and 2009
(Kenefick & Werner, 2011), the articles published in Bulletin of the Medical Library
Association and Journal of the Medical Library Association between 1961 and 2010 (Funk,
2013) are such studies, which have often been conducted to identify topics, applied research
methods, number of authors, number of citations, organizational dependence, and supporting
organizations.

A review of the research background indicates that the analysis and evaluation of scientific
publications are highly necessary for researchers, organizations, and scientific policymakers in
the international arena. The rapid growth of scientific publications has created a large amount
of scientific data. The solution to this challenge and encountering such a huge volume of
publications is topic modeling and analyzing the keywords of articles using automated text
mining. Text mining includes statistical methods investigating publications and documents to
identify their themes (Abramson, Lees, Krzhizhanovskaya, Dongarra & Sloot, 2014).

According to this, it could be acknowledged that text mining is a reliable and practical tool
for scientometric studies and could be a helpful tool for researchers to search in the scientific
collection and identify subjects in the content of the text, the activities that traditional methods
could not do. The result of text mining and topic modeling could analyze the relationship
between the topic and its evolution over time and discover important topics and terms and trace
them over time. In addition, it helps analyzers to understand better the communications and
changes (Wang, Blei & Heckerman, 2012; Abramson et al., 2014; O'callaghan, Greene, Carthy
& Cunningham, 2015). Also, its effectiveness in strategic decision-making and scientific
policymaking at the macro level is very high (Cheng et al., 2018).

In this regard, the analysis and discovery of the structure of topics and identifying the topic
evolution of published articles on medical librarianship and information over time are the main
issues discussed in the present paper.

Materials and Methods
Sample and Data

This is applied research using text mining and an analytical approach. The statistical
population is English articles published in medical librarianship and information in specialized
journals between 1964 and 2019. By searching the list of journals of PubMed and Scopus
databases, the topics of specialized journals of medical librarianship and information were
extracted. Then, by searching the title of these journals in PubMed and Scopus databases on 20
January 2020, all published documents were extracted using the appropriate search strategy
(Table 1).

PubMed is a database developed by the National Center for Biotechnology Information
(NCBI) at the National Library of Medicine (NLM), one of the institutes of the National
Institutes of Health (NIH). The database was designed to access citations (with abstracts) from
biomedical journals. Also, the PubMed search engine (http://www.pubmed.gov), which
provides access to the MEDLINE database operated by the United States National Library of
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Medicine, has become the most popular online bibliographic resource for life scientists and
clinicians (Vibert, Ros, Bigot, Ramond, Gatefin & Rouet, 2009; Canese, 2013). Because of the
comprehensiveness of the Scopus database for different fields of sciences and the high indexing
rate of articles, it is a suitable database for scientometrics studies (Mongeon & Paul-Hus, 2016).

Tablel
The search strategy used in this research

Database Search Strategies

Qe Journal of science librarianship”[Journal]) OR ("Journal of the
European Association for Health Information and Libraries"[Journal])) OR
"Biomedical digital libraries"[Journal]) OR "The journal of the Canadian
Health Libraries Association"[Journal]) OR "Journal of the Medical
Library Association: JMLA"[Journal]) OR ("Health information and
libraries journal"[Journal])) OR "Journal of hospital
librarianship"[Journal]) OR "Hospital libraries"[Journal]) OR "Health
libraries review"[Journal]) OR "Bulletin of the Medical Library
Association"[Journal]) OR ("Medical library and the historical
journal"[Journal])) OR "Bulletin of the Association of Medical
Librarians"[Journal]) OR "Medical libraries"[Journal]) OR "Journal of
Medical Internet research"[Journal]

Scopus (ISSN (11542-4073) OR ISSN (1540-9597))

PubMed

Then the data extracted from the databases were integrated into a file and saved as CSV
format containing 12819 records.

Subsequently, the items such as editor's notes, book reviews, content analysis, and letter to
the editor were excluded because the purpose of the present investigation is the topic modeling
of articles based on titles and abstracts. Also, it should be noted that these cases were not
included in the survey articles; therefore, they did not have abstracts (Kim & Delen, 2018).
After excluding these items, the sample data was reduced to 7599 articles.

Modeling and Data analysis process

The retrieved documents were then analyzed using text analysis. The text mining method
used in this research is extracted from the designed framework by Zhang, Chen and Liu (2015),
which was developed by Salloum et al. (2018). (Figure 1).

S

Retrieve and preprocess

Text Mining techniques

information Extraction J

¥ ~ —
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.

Figure 1: Conceptual model of text mining applied in this research
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Then, the following steps were taken for text analysis: the pre-processing of texts, including
document selection, extraction of words used in texts, and removing meaningless and stop
words. In the next step, topic modeling and visualization algorithms were implemented using
different text mining techniques, leading to extracting knowledge from texts and interpreting it
(Figure 1).

In the present study, the Latent Dirichlet Allocation (LDA) algorithm was used for
performing topic modeling operations (Blei et al., 2003). Topic modeling is a machine learning
approach to discovering patterns or topics within a set of documents. LDA is one of the
implementation methods in topic modeling (Blei, Ng & Jordan, 2003; Blei, 2012). LDA is one
of the best algorithms extensively used and extremely effective in identifying related semantic
topics in scientific texts (Griffiths & Steyvers, 2004) and has a better performance than many
algorithms (Chang, Gerrish, Wang, Boyd-Graber & Blei, 2009). Therefore, LDA was selected
for topic modeling in the present study. In addition to strengths, the LDA algorithm is limited
in predicting the number of topics. The present study eliminated the number of predicted topics
and the LDA limitation using the logarithmic (log) UMass Coherence criterion (Roder, Both &
Hinneburg, 2015).

The elbow criterion was applied to identify the desired number of topics (Sbalchiero &
Eder, 2020). By employing logarithmic (log) UMass Coherence and drawing the diagram of
elbow criterion (Figure 2), from 6 to 40 topics could be selected for articles published in medical
librarianship and information in specialized journals in this study; six topics were selected by
investigating and interpreting topics with different values. It is noteworthy that selecting too
many topics will lead to many small and similar topics (Greene, O’Callaghan . & Cunningham,
2014; Greene & Cross, 2017).

A larger number of topics also causes no additional topic information to be achieved.
Moreover, it becomes more challenging to interpret topics because of the dispersion of
keywords (Oliver, 2020). Then, the topics resulting from the implementation of the LDA
algorithm were interpreted using the most important terms and articles of each topic. Python
programming language and Gensim library have been applied to implement the topic modeling
algorithm. The Gensim library is an open-source topic modeling tool with a simple syntax,
which is compact, multi-purpose, and easy to develop and provides a variety of libraries for
working with texts (Rehurek & Sojka, 2010). Figure 2 was obtained by implementing the
logarithmic (log) UMass Coherence criterion based on the resulting data. The elbow point
distinguishes the part with a steeper slope from the flatter part (Chen, Kou, Shang & Chen,
2015). In this diagram, k represents the number of topic categories.
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Figure 2: The elbow diagram obtained from the UMass Coherence algorithm's implementation to

select the number of topics

The LDA algorithm applied in the present research determines the optimal number of
topics, the frequency distribution of each document in the selected topics, and the list of
keywords related to each topic. However, it does not have the capability of automatic labeling.
Hence, topic labels are defined and specified manually (Blei, 2012).

Results
Publishing Trend of Articles in the field of Medical Librarianship and Information
Figure 3 presents the publishing trend of articles in the field of medical librarianship and
information over time. The trend of publishing articles grew in the last ten years, and the
highest number of articles were published in 2019.
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Figure 3: The publishing trend of articles in the field of medical librarianship and information over
time
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The topic of Articles Published in the field of Medical Librarianship and Information

The results obtained from implementing the Latent Dirichlet Allocation (LDA) topic-
modeling algorithm are shown in Figure 4. It also illustrates 10 important words of each topic
in the form of a word cloud with a specific color. The figure shows the trend of terms used in
this research. Word clouds provide a unique way to summarize the content of text documents.
In a word cloud, the size of a word in the cloud is proportional to its importance and application
in the whole text collection (Cui, Wu, Liu, Wei, Zhou & Qu, 2015). For instance, in topic
number one, the words Tweet and Post were the most important words used in the texts of
articles related to this topic, and the words health and patient were the most important words
used in the texts of articles related to the topic number two.

Topic 1: Trend and tweet Analysis

Topic 2: Patients' use of information resources

. support
caregiver [}_Seealth |
twitter re%gécne information
tweet patient
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POST \oel IALENET ey

Topic 3: Medical Librarianship and Information Services

Topic 4: Information literacy and information skills

information €Ne€alth practice knowledge
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o o information
librar skill
i d health clinical e€ducation
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Figure 4: Word cloud of topics obtained from topic modeling algorithm of articles in the field of
medical librarianship and information

Figure 5 shows the publishing rate of articles on each topic. Topic 2, which deals with
“Patients' Use of Information Resources”, had the highest publishing rate of 34%, while “Trend
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and Tweet Analysis” had the lowest publishing rate of 1.92%.
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Figure 5. The percentage of articles published on each of the topics of the medical librarianship and
information

Publishing Trend of Topics of Articles in the Field of Medical librarianship and information

Figure 6 indicates the publishing trend of different topics of articles in medical librarianship
and information. As can be seen, the peaking of publication of different topics in this field
started in 2010, and the highest publication of articles on this topic was in 2019. The data in
Figure 6 indicate that the highest publication rate is related to “Patients' use of information
resources”. After this topic, “Medical Librarianship and information services” had the highest
publication rate, which was slow and the same publishing trend over time. “Web-based
treatment” is also a topic with an increasing trend since 2010. The highest rate of publication
on this topic was in 2010.

The other topics shown in Figure 6 had a relatively slow and relatively the same publishing
trend over time.
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Figure 6: Publishing trend of topics of articles in the field of medical librarianship and information

Discussion

Topic modeling acts as a text mining tool for processing, management, organizing, and
knowledge extraction. It is commonly used to identify basic "topics” in texts (Lamba &
Madhusudhan, 2019) and can present a good view of a large collection in terms of the collection
as a whole, independent documentation, and relationships between documents (Jelodar et al.,
2019). The present study demonstrates an obvious illustration of the situation of articles
published in the field of medical librarianship and information from 1964 to the end of 2019 in
specialized journals of medical librarianship and information. The results of the topic modeling
of the research identified six topics of patients' use of information resources, medical libraries
and information services, scientometrics and bibliometrics, web-based treatment, information
literacy and information skills, trend, and tweet analysis in order of highest number of
publications for articles published in journals.

The topics obtained in the present study are subsets of main subjects in library and
information science - library science, information retrieval, and bibliographies (Lariviere,
Sugimoto & Cronin, 2012).

Also, the obtained subjects of the present study are aligned to the three values of the library
and information profession - 1) Access to information for all those who need to use, 2)
Improving literacy, and 3) Preservation of accumulated past wisdom (Groen, 2007). The topics
obtained in the present study are all in line with these values, but other topics were obtained
due to the specialized and medical nature of the library and information. As the results show,
the highest publishing rate is related to the topic of “Patients' use of information resources",
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which shows the importance and high value of this subject among researchers in medical
librarianship and information. This topic has been growing since 2010, and the peak of
publishing was in 2019.

Kurata et al. (2018) have also discussed searching for information on the web, search
behavior, and healthcare information as topics of interest to librarians in recent years. Figuerola,
Garcia, Marco and Pinto (2017) considered the beginning and growth of this field to be affected
by the advent of the Internet. Medical librarians are also more concerned with digital
information than physical resources and packages in the past and are looking for evidence-
based physical resources and packages (Funk, 2013). Moreover, access to high-quality
information in health promotion is of great importance, and accordingly, the role of medical
librarians is changing. Professionals of this area can be useful for decision-making in line with
health improvement due to their skill in accessing and using the correct information. Medical
librarians can also effectively educate users to access appropriate information (Homan &
McGowan, 2002).

In this regard, Gavgani and Mohan (2008) stated that one of the tasks of medical librarians
is to provide health services and support the information needs of consumers. Library science
is naturally a field of socialization that always adapts to its user community's changing needs
and behaviors. Medical Librarians also know to organize, search, find, locate, and deliver
accurate, reliable, and related information. They know how and when to provide information to
physicians and patients and find useful information from this large volume of
information.“Medical Librarianship and information services” is another topic with the highest
publishing rate, with a slow publishing trend over time. The results of a study conducted by
Dimitroff (1992) showed that the articles published in the Bulletin of the Medical Library
Association between the years 1966 and 1990 were mostly related to applied topics of library
and information such as management, providing public and technical services, materials and
collections and behavior, and users' attitudes and opinions.

Also, using the continually changing technology, managing the libraries has changed
(Funk, 2013). Gore et al. (2009) showed that the interest and emphasis of medical librarianship
and information researchers have shifted towards library users and public services; however,
they had focused on the physical library (i.e., used systems, daily operations) in the past years.
As can be seen, studies of library materials and collections continue to account for a significant
percentage of published research. Moreover, studies that evaluate the way of employing library
resources are increasingly common. Such a change indicates more customer access via the
Internet. The present study is on the medical librarianship and information and shows the efforts
of the researchers to answer the questions related to libraries and the services they provide in
such an environment. Its publishing trend also shows that this is one of the most important
issues over time, from the past to the present.

“Scientometrics and bibliometrics” was also the topic with a slow publishing trend over
time, and the highest number of articles in this field was published in 2008. This topic deals
with the quantitative study of information and analyzing scientific articles, publications, and
journals. The majority of articles on this topic are in scientometrics and bibliometrics. Figuerola
et al. (2017) showed that the pick of publishing articles on this topic was on the LISA database
between 2003 and 2013. The studies conducted by other researchers have also indicated that
scientometrics and bibliometrics were in the high interest of librarianship researchers in recent
years (Lamba & Madhusudhan, 2019; Kurata et al., 2018; Olmeda-Gomez, Ovalle-Perandones
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& Perianes-Rodriguez, 2017). Zhang (1994) showed that information retrieval and evaluation
of books and journals were the most important topics published in medical librarianship
between 1990 and 1992. Kenefick and Werner (2011) also showed that dissemination or
information retrieval, reference, bibliographic instruction, administration and management, and
bibliographies or literature reviews were the most common topics published in the Medical
Reference Services Quarterly journal between 1982 and 2009.

“Information literacy and information skills” is one of the topics that researchers have
considered in the field of medical librarianship and information in recent years. Figuerola et al.
(2017) reported the beginning of the publication of articles on this topic in 1993 after the advent
of the Internet, and they also showed that its growth was since the year 2002. This topic has
also experienced a higher growth rate due to the development of online learning platforms and
new technologies. The development of the web, social networks, and media communications
have also been other reasons for this growth (Hobbs & Jensen, 2009). Lamba and Madhusudhan
(2019) conducted topic modeling on the DESIDOC Journal of Library and Information
Technology in India and concluded that information literacy is among the topics that have been
extensively published in the journal over the past decade. Kurata et al. (2018) indicated that
most articles on the users’ use of computers have focused on the search process. Moreover,
searching for information on the web, search behavior, and information literacy were among
the topics that have received considerable attention recently.

“Web-based treatment” is also an important topic. As the results show, the growth of this
topic has started since the year 2010, and the pick of publishing articles on this topic was in the
year 2019, which indicates that researchers have considered it in recent years. This high-interest
rate could be due to the growth and development of Internet-based services. It can be said that
this topic is an interdisciplinary issue in line with the field of health information technology and
medical informatics. In some specialties, the medical librarianship and information experts act
similarly to their colleagues in other fields. Therefore, the library's role in using information
technology in accessing, owning, and publishing the information has brought it closer to the
field of medical informatics (Frisse, Braude, Florance & Fuller, 1995). Kim and Delen (2018)
showed that the topics related to Internet methods and the knowledge presentation were more
important for researchers in medical informatics, and there were many themes around these two
topics for treatment and better diagnosis of diseases that used the Internet.

“Trend and Tweet Analysis” has the lowest number of publications, and articles related to
this topic have been published since 2010. The published topics in all fields of science are
evolving, new topics are emerging, and old topics are becoming abolished over a period. Topic
modeling not only assists the researchers in identifying topics related to each of the scientific
fields but also helps them recognize new and growing topics.

The present research has obtained the topics of articles in the field of medical librarianship
and information in specialized journals using text-mining techniques and topic modeling tools
and has identified the publishing rate of the articles in each of these topics. In addition, the
publishing trend and growth of these topics were determined from the past to the present. The
topics of patients' use of information resources and web-based treatment have grown
increasingly in recent years, and the highest number of articles on these topics were published
in 2019. The publishing trend of these topics shows a change in the medical librarianship and
information studies.
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Conclusion

According to the results of the present study, text-mining techniques in the identification
of the published topics in the field of medical library and information can help researchers select
novel and up-to-date topics. In addition, they are useful for managers and policy-makers of
related journals in determining research priorities so that they pay more attention to some topics
that have been less used in related articles.

Furthermore, according to the findings of the present investigation, it is suggested that the
managers of journals, the focuses of which are on publishing articles in different subject areas,
use automatic text mining techniques to identify the published articles as well as their
publishing rate in each of these topics, and then, based on the obtained results, take action for
planning and policy-making to publish articles in various subject areas in the journal

Limitations and Future Works

One of the limitations of the present research was the studied population. The studied
articles were published in the specialized journals of medical librarianship and information in
PubMed and Scopus databases in the present research. A small number of articles on medical
librarianship and information may be published in non-specialized journals, and since the
review of all of these journals was not manually possible, these articles were not included in
the study.

The methodology of studies on topic modeling was another limitation of the present
research, including identifying an appropriate number of topics for the articles before
performing the Latent Dirichlet Allocation. The incompetence of the Dirichlet topic distribution
is the correlation among topics, manual interpretation, and labeling of topics. Although some
topics were reasonably straightforward to label, others proved more difficult to ascertain the
content or methodological relationship that connected the words and the representative articles.

According to the results obtained in this study for future works, authorities and
policymakers in the medical librarianship and information could determine research priorities
of the scientific field, and researchers could use the research methodology to precisely and
accurately analyze the published articles of each of the topics in the present study. The
methodology of this research can also be employed to discover published topics in other
scientific fields.
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