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Abstract
This study investigated the external contributors of library and information science (LIS)

knowledge who were unaffiliated with LIS-related institutions but published their research

results in LIS journals. Differences between the contributors to library science (LS) and

contributors to information science (IS) were considered. Articles published in 39 strongly

LIS-oriented journals indexed in the Web of Science database between 2005 and 2014

were analyzed. The results demonstrated that 46.5% of the LIS articles were written by at

least one non-LIS author; authors’ backgrounds ranged across 29 disciplines. An increasing

trend was observed in degrees of interdisciplinarity of LS and IS. An increase in proportion

of articles by LIS and non-LIS authors was identified in LS and IS as well. Those with

medical backgrounds were the primary non-LIS authors contributing to the LS field and

collaborated the most frequently with LIS authors. Those with computer science back-

grounds were the most prevalent non-LIS contributors to the IS field and preferred to

publish individually. A critical difference was also identified in research topics between LS

and IS. The foundations of LIS and scientometrics were the largest research topics in LS

and IS, respectively.

Keywords Library and information science � Library science � Information science �
Authorship � Interdisciplinarity � Research topic

Introduction

Although scientific knowledge is divided into disciplines, the boundaries between disci-

plines are unclear and have even become more obscure over time (Porter and Rafols 2009).

One of the reasons for this is the prevalence of scientific collaboration across disciplines
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(Bellotti et al. 2016; Sǎvoiu 2014), which has been furthered through being valued and

encouraged in the scientific community. The growth of various forms of interdisciplinary

activities has led to interdisciplinarity becoming a basic characteristic of some disciplines

(Alvargonzález 2011). Disciplines have also become more interdisciplinary in subject

matter over time (Levitt et al. 2011). Common interdisciplinary activities, such as citing

literature outside of one’s own discipline and interdisciplinary coauthorship (Pierce 1999),

have become the common method of exploring the interdisciplinary characteristics of a

given discipline.

LIS, which consists of library science (LS) and information science (IS), is a typical

interdisciplinary field (Lugya 2014). The interdisciplinarity of LIS has been a focus of LIS

research. The perspective of the origin and diffusion of knowledge is the most frequently

used method of observing connections among disciplines (Rodriguez 2017; Yan 2016).

Citing relationships among disciplines is the most commonly used method for examining

the interdisciplinary characteristics of LIS. Studies on the interdisciplinarity of LIS can be

enriched by using other perspectives. Some studies that have examined the references

listed in LIS publications have reported that LIS publications cite literature from numerous

disciplines as well as heavily cite LIS publications (Chang and Huang 2012; Jabeen et al.

2015). Some studies have analyzed the citations of LIS publications to reveal the disci-

plinary influence of LIS (Erfanmanesh et al. 2010; Hessey and Willett 2013). Other studies

have further compared the differences between disciplines cited by LIS studies and dis-

ciplines citing LIS studies (Odell and Gabbard 2008).

Authorship is another common perspective for demonstrating the interdisciplinary

characteristics of a specific discipline. A relatively high level of disciplinary maturity is

typically reflected by a high proportion of contributing authors belonging to the discipline

because disciplinary development relies on contributions by the discipline’s own

researchers (Beattie and Goodacre 2004). In contrast, a high proportion of contributing

authors belonging to various disciplines is typical for a discipline with a high degree of

interdisciplinarity. Most authorship studies have analyzed the keywords included in

institutional names with which authors are affiliated (Bordons et al. 1999; Enger 2015; Qiu

1992).

Although authors crossing over disciplinary boundaries are not a dominant group of

knowledge contributors for a given discipline, their existence indicates that they have

influenced part of the foundation of a given discipline. The character of any given disci-

pline is affected by other disciplines. Authors not only transfer their knowledge to other

disciplines but also expand their academic visibility across disciplines. As the interaction

frequency between disciplines increases, an increasing degree of interdisciplinarity can be

anticipated for a discipline. Common research interests among disciplines can justify

interdisciplinary collaboration. Furthermore, the commonality of research interests implies

that studies related to interdisciplinary topics can be published in journals covered by more

than one discipline, such as information behavior studies (Chang 2011). The increase in the

number of contributing authors from outside a given discipline might gradually change the

discipline’s characteristics including its research topics.

Research topics reflect the research interests in a given discipline. The popularity of

research topics may reflect the relevance of the topics in current society. Therefore,

research topics are an essential indicator for researchers when planning their research

careers. Although numerous studies have explored LIS research topics, most have focused

on a limited number of LIS publications in scant journals or that were published by a

country or in specific publication years (Paul-Hus et al. 2016; Xiao et al. 2015). Some

studies on LIS research topics have also identified all the research topics in LIS or changes
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in LIS research topics during different phases (Chang et al. 2015; Enger 2015; Gonzalez-

Alcaide et al. 2008; Sugimoto et al. 2011; Tuomaala et al. 2014).

To fill the research gap, this study used authorship analysis and content analysis to focus

on the LIS research topics contributed to by non-LIS authors. The external influence

brought by non-LIS authors on LIS research topics was examined. Although non-LIS

authors contributing to LIS journal articles have been investigated before (Aharony 2012;

Chang and Huang 2012; Paul-Hus et al. 2016; Prebor 2010; Walters and Wilder 2016),

most studies only identified the numbers and proportions of non-LIS authors and their

disciplinary attributes. The influences of non-LIS authors on the LIS discipline have not

been explored. This study focused on the LIS articles contributed to or written by non-LIS

authors. Regardless of the reasons that non-LIS authors hold for publishing articles in LIS

journals, non-LIS authors contribute to LIS knowledge. To examine the interactions

between LIS and non-LIS authors, this study investigated collaborations between LIS and

non-LIS authors. Although LS and IS have merged to form the LIS discipline, the dif-

ferences in disciplinary natures between LS and IS as determined by several studies

(Åström 2007; Chang and Huang 2012; Yang et al. 2016) were considered. Comparisons of

the results were based on distinctions between LS and IS journal articles.

Related studies have revealed that the topic of non-LIS authors publishing in LIS

journals has not been widely explored. Most related studies have identified the numbers

and proportions of non-LIS authors contributing to the LIS field and their disciplinary

attributes. Several topics must be further addressed to facilitate a better understanding of

the characteristics of non-LIS authors who contribute to LIS articles and the articles

themselves. To explore the contributions made by non-LIS authors to LIS, the research

questions addressed in this study were as follows: (1) Are increasing trends observed in

LIS articles by non-LIS authors? (2) What is the distribution of disciplinary attributes of

non-LIS authors? As well, what is the difference in disciplinary attributes of non-LIS

authors who contribute to LS journals as compared with those who contribute to IS

journals? (3) Do non-LIS authors tend to collaborate with LIS authors to publish LIS

articles? (4) Do LS and IS journal articles by non-LIS authors tend to be contributed to

equally by authors representing various disciplines? (5) What are the research topics of LIS

articles by non-LIS authors? What is the difference between the research topics of articles

by non-LIS authors that contribute to LS journals and the topics of those that contribute to

IS journals? What is the difference between the research topics of articles written only by

non-LIS authors and the topics written by both non-LIS and LIS authors?

Methodology

Data collection

To collect bibliographic records of articles by non-LIS authors published in LIS journals,

the Web of Science (WoS) and Scopus, two large interdisciplinary databases, were used.

LIS journals analyzed in this study were listed under the subject category of ‘‘Information

science & library science’’ of the 2014 edition of the Journal Citation Reports (JCR). Each

journal indexed by WoS was assigned at least one subject category according to journal

classification schemes devised by the JCR. LIS journals with two or more subject cate-

gories were considered interdisciplinary and were expected to publish more articles by

non-LIS authors than other LIS journals. Because the results related to interdisciplinary

characteristics of LIS interdisciplinary journals would be affected by which
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interdisciplinary-oriented journals were studied, only strongly LIS-oriented journals were

considered as the sample journals of this study. These strongly LIS-oriented journals were

identified as such from among LIS journals indexed by the JCR if they met additional

requirements. Because of the possibility of databases inconsistently identifying the disci-

plinary attributes of a specific journal, journals were considered to be strongly LIS-oriented

journals only if they had been recognized as LIS journals by several databases. This

required being assigned to the LIS subject category by the Ulrichweb database and being

indexed by the database of Library and Information Science Abstracts. At this stage, 42

journals were identified. After examining the 42 journals, the following 3 journals were

considered strongly interdisciplinary and were thus excluded: The Information Society

(media studies–oriented), International Journal of Information Management (business–

oriented), and Scientometrics (research evaluation–oriented).

Table 1 lists the 39 LIS journals selected in this study. Although LS and IS have been

incorporated into LIS for decades, the differences in disciplinary characteristics between

LS and IS still exist and were emphasized (Åström 2007; Wang and Wolfram 2015). To

reveal more interdisciplinary characteristics of LIS, this study focuses on differences

between LS and IS. The extent of differences in interdisciplinary characteristics between

LS and IS could signal whether dividing LIS into LS and IS is necessary for future studies

exploring the interdisciplinary characteristics of LIS. Therefore, 39 LIS journals were

further divided into 26 LS journals and 13 IS journals.

The categorization of LS and IS journals was conducted by an LIS researcher who

referred to the subject scope stated in journal websites and research topics of articles

analyzed in this study. Journals focusing on librarianship, such as The Journal of Academic

Librarianship and Library Trends, were classified as LS journals. Journals highlighting the

interests of information scientists and applications of information technology, such as the

Journal of Information Science and Knowledge Organization, were classified as IS jour-

nals. For journals with a wide subject scope including both librarianship and information

science, the topics of published articles were further examined. Journals publishing more

articles on librarianship were deemed LS journals, and other journals were labeled as IS

journals. Some researchers have reported that the LIS journals indexed by the JCR rep-

resent several fields and are not limited to LS and IS journals (Abrizah et al. 2015; Ni et al.

2013). This indicates that some journals have different designations as LS or IS journals.

Because 39 LIS journals were divided into only two broad groups, journals with topics

similar to LS, such as publishing, were regarded as LS journals, and those on information

systems and management were classified as IS journals. Additionally, studies have

employed various classifications (Abrizah et al. 2015; Ni et al. 2013), which indicates that

no agreement has been reached on the attributes of some journals. Therefore, LS and IS

journals were classified based on the aforementioned requirements and did not precisely

follow the LS and IS journal lists from prior studies.

Regarding the LIS documents published in the 39 LIS journals, because of the differ-

ences in functions and characteristics of various document types and amounts of data as

well as because of language barriers, the scope of bibliographic records collected for this

study was limited to English research articles published between 2005 and 2014. If journal

title names changed during the period of study, they were represented by the latest names.

The same number of journals was analyzed each year of the study period. The biblio-

graphic records of affiliation information retrieved from the WoS were in abbreviated

form. Furthermore, all authors affiliated with the same institution were grouped and placed

before the institution name. Names of multi-institutional authors appeared at least twice.

This form of bibliographic record is inefficient for author coding. Therefore, Scopus, which
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Table 1 Journal list

No. Journal title Only
non-LIS
authors
(a)

Non-LIS
and LIS
authors
(b)

Only
LIS
authors

Un-
identified
authors

Total
(c)

a/c (a ? b)/
c

LS1 African Journal of
Library Archives and
Information Science

6 6 64 1 77 7.8 15.6

LS2 Australian Academic
and Research
Libraries

15 20 59 24 118 12.7 29.7

LS3 Australian Library
Journal

15 6 48 23 92 16.3 22.8

LS4 Canadian Journal of
Information and
Library Science

21 10 63 16 110 19.1 28.2

LS5 College and Research
Libraries

6 25 188 20 239 2.5 13.0

LS6 Health Information and
Libraries Journal

129 58 121 38 346 37.3 54.0

LS7 Information and Culture 22 1 37 37 97 22.7 23.7

LS8 Information Technology
and Libraries

16 10 97 15 138 11.6 18.8

LS9 The Journal of
Academic
Librarianship

54 57 495 47 653 8.3 17.0

LS10 Journal of Librarianship
and Information
Science

35 24 99 9 167 21.0 35.3

LS11 Journal of Scholarly
Publishing

32 5 29 113 179 17.8 20.7

LS12 Journal of the Medical
Library Association

45 109 239 9 402 11.2 38.3

LS13 Law Library Journal 28 2 73 3 106 26.4 28.3

LS14 Learned Publishing 107 17 94 62 280 38.2 44.3

LS15 Library and Information
Science Research

54 37 194 9 294 18.4 31.0

LS16 Library and Information
Science

6 9 51 5 71 8.5 21.1

LS17 Library Collections,
Acquisition and
Technical Services

15 6 105 15 141 10.6 14.9

LS18 Library Quarterly 12 8 112 22 154 7.8 13.0

LS19 Library Hi Tech 66 24 266 34 390 16.9 23.1

LS20 Library Resources and
Technical Services

4 3 103 10 120 3.3 5.8

LS21 Library Trends 46 22 171 91 330 13.9 20.6

LS22 Libri 35 27 128 6 196 17.9 31.6

LS23 Malaysian Journal of
Library and
Information Science

41 47 91 6 185 22.2 47.6
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met the requirements for coding, was used as the source for bibliographic records. The

bibliographic record of each article published in 38 LIS journals was taken from Scopus.

Only bibliographic records of articles from Information & Culture were obtained from the

WoS, because they were not available from Scopus. Information obtained from the bib-

liographic records of Scopus and the WoS were title, author name, author affiliation,

journal source, volume and number, pages, publication year, abstract, and author

keywords.

Table 1 continued

No. Journal title Only
non-LIS
authors
(a)

Non-LIS
and LIS
authors
(b)

Only
LIS
authors

Un-
identified
authors

Total
(c)

a/c (a ? b)/
c

LS24 Portal: Libraries and
Academy

8 14 123 45 190 4.2 11.6

LS25 Reference and User
Services Quarterly

5 17 141 23 186 2.7 11.8

LS26 Serials Review 29 14 228 30 301 9.6 14.3

IS1 Aslib Journal of
Information
Management

88 51 184 18 341 25.8 40.8

IS2 Electronic Library 128 58 290 8 484 26.4 38.4

IS3 Information
Development

78 23 90 17 208 37.5 48.6

IS4 Information Processing
and Management

484 111 151 17 763 63.4 78.0

IS5 Information Research 104 53 189 14 360 28.9 43.6

IS6 Information Technology
and People

134 13 8 22 177 75.7 83.1

IS7 Journal of
Documentation

66 46 257 21 390 16.9 28.7

IS8 Journal of Information
Science

245 35 161 35 476 51.5 58.8

IS9 Journal of Informetrics 273 87 81 23 464 58.8 77.6

IS10 Journal of the
Association for
Information Science
and Technology

771 262 521 62 1616 47.7 63.9

IS11 Knowledge
Organization

42 12 81 11 146 28.8 37.0

IS12 Online Information
Review

252 24 142 29 447 56.4 61.7

IS13 Program 54 27 112 14 207 26.1 39.1

Total 3571 1380 5686 1004 11,641 30.7 42.5
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Data processing

For identification of articles by non-LIS authors, the disciplinary attribute of each author

was recognized. LIS authors were defined as authors affiliated with LIS-related institutions,

such as libraries, LIS departments, schools, institutes affiliated with colleges and univer-

sities, and LIS associations. Various names of LIS departments, schools, and institutes

required further examination. Higher-education institutions offering LIS courses and

programs were regarded as LIS-related institutions. The Directory of American Library

Association-Accredited and Candidate Programs in Library and Information Studies

(http://www.ala.org/CFApps/lisdir/index.cfm), other LIS directories, and institutional

websites were referenced. Non-LIS authors were coded by discipline according to their

affiliation information. The disciplinary attributes of most authors were determined based

on keywords within their affiliation information, such as ‘‘computer science’’ and ‘‘med-

icine.’’ Authors without complete or clear affiliation information were defined using rel-

evant information from the Internet. Articles by at least one unidentified author were

excluded, because this type of article does not support analyses based on coauthored

articles. Among 11,641 articles examined, 5686 articles were published by only LIS

authors and 1004 articles by at least one unidentified author. The remaining 4951 articles

by at least one non-LIS author were further analyzed in this study.

The disciplinary attributes of authors were used for classifying articles as being by only

non-LIS authors and as being coauthored by non-LIS and LIS authors. The disciplinary

combination of coauthors of each coauthored article was coded, such as the combination of

computer science and computer science, which indicated collaboration between computer

science authors. In addition, the degree of interdisciplinarity of each article was calculated

using the Shannon–Wiener diversity index. The formula of this Shannon–Wiener diversity

index is -
P

Pi(lnPi) (Spellerberg and Fedor 2003), in which Pi indicates the proportion of

observations in category i. In this study, Pi indicated the proportion of authors in discipline

i. Various indicators are used to measure degree of interdisciplinarity (Chang and Huang

2012; Rafols and Meyer 2010).

The Shannon–Wiener diversity index was used to measure interdisciplinarity because it

is unaffected by sample size, can be easily calculated, and meets the characteristics of

coded data in this study. The degree of interdisciplinarity of each LIS article was measured

from the perspective of authorship by considering the number of author disciplines and the

percentage of authors in each discipline rather than only emphasizing the existence of non-

LIS authors. This index was sensitive to differences in parity. When the number of authors

was two or more, the authors represented at least two disciplines, and the number of

authors of each discipline was equal, the value of the Shannon–Wiener diversity index was

maximized. This means that an article was contributed to equally by authors representing

different disciplines. Research topics were associated with the disciplinary attributes of the

authors. If most authors of an article were associated with the field of computer science, the

research topic of the article tended to be a computer science–oriented topic. Therefore, this

index reveals whether LS or IS research topics tend to have a stronger degree of inter-

disciplinarity and indicates whether authors from various non-LIS disciplines are often

involved in LS and IS research. From the 10,637 articles in which all authors’ disciplinary

attributes were identified (5686 articles by only LIS authors and 4915 articles by at least

one non-LIS author), the cumulative number of non-LIS authors was 10,970 and that of

LIS authors was 12,502.
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The characteristics of authors were further revealed through analyses of the types of

institution with which they were affiliated. Institutions types were universities, companies,

research institutions, hospitals, and others. Hospitals affiliated with universities were coded

as hospitals not universities. Additionally, four types of research collaborations employed

in coauthored articles, namely intradepartmental, interdepartmental, interinstitutional, and

international, were demonstrated. Except for international collaboration, all collaborations

were considered domestic.

The research topics of articles by non-LIS authors were coded through two methods:

expert judgment and word frequency analysis. Because only 54.7% of articles included

author keywords representing the research topics, expert judgment replaced author key-

word analysis to ensure one main research topic was assigned to each article. An LIS

researcher (the author of this study) determined the single main research topic of each

article after reading the titles, abstracts, author keywords, or full texts. To enhance the

precision of determination of a research topic for each article, topic assignment per article

was performed at least twice. Approximately 1.1% of articles assigned different research

topics between the two coding tasks were examined before determining their final research

topics. The number and names of research topics were kept revising during the coding task.

LIS research topics classification schemes proposed by Aharony (2012), Tuomaala et al.

(2014) and Yang et al. (2016) were referred to.

Identical or similar category names were identified from prior studies. Therefore,

original category names formed the temporary topic names. Furthermore, the scope and

definition of some research topics related to information technology were verified using

references, resources, or experts. Numerous original research topics, such as cloud com-

puting versus the Internet, information search versus information seeking, and reading

versus e-learning, exhibited close relationships and often appeared together in the same

articles. Therefore, during the classification process, some categories with higher granu-

larity were incorporated into broader categories. After numerous revisions of category

names, a total of 14 research topics were determined: (1) customer studies: customer

satisfaction and customer surveys; (2) e-resources: e-books, e-newspapers, and Internet

resources; (3) foundations of LIS: IS theories, history of LIS, history of libraries, librarians,

library services and activities, and LIS education; (4) information behavior: information

seeking, information needs, and information use; (5) information ethics and laws: copy-

rights, digital security, information access, and information policies; (6) information

management: e-business and knowledge management; (7) information society: digital

divides, digital society, e-learning, and information literacy; (8) information technology:

artificial intelligence, communication technology, data mining, human–computer interac-

tion, information systems, multimedia, programming languages, and technology adoption;

(9) Internet: social media, virtual communities, and websites; (10) knowledge organization

and information retrieval (KO and IR): online searching, ontology, classification schemes,

indexing, metadata, and the semantic web; (11) organizational culture and characteristics:

teamwork and specific industries (12) publishing: e-publishing, open access publishing,

and book history; (13) scientometrics: bibliometrics, informetrics, webmetrics, research

evaluation, and scholarly communication; (14) other.

The expert judgment for determining a broad research topic for each article was a

subjective method. To reduce the level of subjectivity and to identify topics with higher

granularity that were embedded in an article, word frequency analysis was used as another

method of determining research topics. The frequency numbers of single and plural forms

of the same words were counted together (e.g., library and libraries). Word frequency

analysis was conducted based on text included in the title and abstract of each article. For
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the 5.6% of articles lacking abstracts, author keywords were added for word frequency

analysis if available. Approximately 3.9% of articles were analyzed for word frequency by

using titles only, because they lacked both abstracts and author keywords. Finally, the

differences in proportions of various types of articles, differences in disciplinary distri-

butions of non-LIS authors, differences in proportions of research topics written about

between LS and IS studies, and the differences in proportions of research topics between

articles by only non-LIS authors and articles by LIS and non-LIS authors, were examined

using Chi squared tests.

Results

Trend in LIS articles by non-LIS authors

This study observed that the number of articles by only LIS authors (5686 articles) was

lower than that by at least one non-LIS author (4951 articles). Non-LIS authors contributed

or wrote 46.5% of LIS articles studied, indicating substantial contributions made by non-

LIS authors to LIS. Figure 1 demonstrates a decreasing trend in articles by only LIS

authors. An increasing proportion of LIS articles by non-LIS authors was confirmed. After

further dividing articles by non-LIS authors into articles by only non-LIS authors and

articles by LIS and non-LIS authors, increasing trends in the two types of articles by non-

LIS authors were observed. In addition, a large discrepancy in the annual proportion of

articles between those by only non-LIS authors and those by LIS and non-LIS authors was

revealed. Substantial differences in annual proportions of the three types of articles

between LS and IS journals were further revealed. Most LS articles, ranging between 65.3

and 75.2% of all LS articles, were written by only LIS authors, whereas 32.6–44.8% of IS

articles were written by only LIS authors. Approximately 45.8% of IS articles were gen-

erated by only non-LIS authors, for which an increasing trend was identified. The changes

Fig. 1 Trends in authorship of the three types of LIS articles by year
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in annual percentages of articles by LIS and non-LIS authors were similar for LS and IS; an

increasing trend was observed for both.

Among the 4951 articles by at least one non-LIS author studied, coauthored articles

outnumbered single-author articles. Articles by two authors accounted for the largest

proportion (32.8%), followed by articles with three authors (25.4%), and articles with one

author (20.7%). The upper half of Table 2 indicates that most coauthored articles were

contributed to by authors representing more than one discipline and that they were

approximately two times more numerous than coauthored articles by authors from the

same discipline. A significant difference in proportions of the three types of articles

between LS journals and IS journals was observed using the Chi squared test (p\ 0.05).

Most articles from LS journals were coauthored by authors representing more than one

discipline, whereas most articles from IS journals were coauthored by authors within the

same discipline. The lower half of Table 2 indicates that the proportion of articles by only

non-LIS authors dominated in both LS and IS journals. The proportion of articles by only

non-LIS authors of IS journals was much higher than that of LS journals (77.0 vs. 58.6%).

A significant difference was identified between articles by only LIS authors and articles by

both LIS and non-LIS authors (p\ 0.05).

The upper half of Table 3 shows the distribution of types of authors’ affiliated insti-

tutions across four types of articles. For all four types of articles, most articles were

contributed by authors affiliated with only universities. Articles by authors affiliated with

universities and other types of institutions accounted for the second largest portion. The

lower half of Table 3 indicates that articles resulting from interinstitutional collaboration

dominated LS journal articles (31.0%) and articles coauthored by LIS and non-LIS authors

(45.0%), whereas articles resulting from intradepartmental collaboration dominated IS

journal articles (29.4%) and articles coauthored by only non-LIS authors (33.9%). The

proportions of the six types of articles differed significantly between LS journals and IS

journals (p\ 0.05) and between articles by only LIS authors and articles by both LIS and

non-LIS authors (p\ 0.05).

Table 2 Comparison of article distribution by type between LS and IS journals

Type of article LS journals IS journals Total

No. of
articles

% No. of
articles

% No. of
articles

%

Single-authored articles 356 27.1 669 18.4 1025 20.7

Coauthored articles by authors within the
same discipline

305 23.2 1606 44.1 1911 38.6

Coauthored articles by authors from two or
more disciplines

652 49.7 1363 37.5 2015 40.7

Total 1313 100.0 3638 100.0 4951 100.0

Articles by only non-LIS authors 769 58.6 2802 77.0 3571 60.0

Articles by LIS and non-LIS authors 544 41.4 836 23.0 1380 40.0

Total 1313 100.0 3638 100.0 4951 100.0
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Disciplinary distribution of non-LIS authors

Table 4 demonstrates that non-LIS authors represented 29 disciplines. Over half of non-

LIS authors were affiliated with institutions related to computer science (47.4%) and

business and economics (20.6%). This result was primarily affected by the disciplinary

distribution of non-LIS authors of IS journals because the number of non-LIS authors

publishing in IS journals was three times the number of non-LIS authors publishing in LS

journals. Although business and economics authors were the second largest and computer

science authors the third largest number of authors in LS journals, their proportions were

much lower than were those in IS journals. The results based on a Chi squared test revealed

a significant difference in non-LIS authors by discipline between LS and IS journals

(p\ 0.05).

Authors were limited to five disciplinary attributes per article. A total of 95.2% of

articles were written by authors representing one or two disciplines. According to the

proportion of authors by discipline, the average diversity degree per LS article was 0.32,

which was higher than that per IS article (0.25). LS held a stronger interdisciplinarity than

did IS. Articles by LIS and non-LIS authors exhibited stronger interdisciplinarity than did

articles by only non-LIS authors (0.67 vs. 0.12). This trend also held true for both LS and

IS articles analyzed separately. Figure 2 indicates the increasing trends observed for the

average degree of interdisciplinarity by year in both LS and IS. The growth speed of the

average degree of interdisciplinarity by year in LS was faster than that in IS. In addition, an

increasing trend also appeared in the average degree of interdisciplinarity by year in

articles by only non-LIS authors. No increasing or decreasing trend was observed in the

average degree of interdisciplinarity by year in articles by only-LIS authors. A

Table 3 Article distribution by type of institution and collaboration among four types of articles

Type of institution and
collaboration

LS journals IS journals Articles by only
non-LIS authors

Articles by LIS
and non-LIS
authors

No. of
articles

% No. of
articles

% No. of
articles

% No. of
articles

%

Universities 1008 71.8 2891 79.6 2913 81.6 986 71.4

Universities and other
type of institution

200 14.3 449 12.7 311 8.7 338 24.5

Companies 59 4.2 36 1.0 88 2.5 7 0.5

Research institutions 48 3.4 135 5.2 168 4.7 15 1.1

Hospitals 31 2.2 1 0.2 18 0.5 14 1.0

Other 57 4.1 36 1.2 73 2.0 20 1.4

Total 1403 100.0 3548 100.0 3751 100.0 1380 100.0

Intra-departmental 271 19.3 1044 29.4 1209 33.9 106 7.7

Inter-departmental 183 13.0 237 6.7 149 4.2 271 19.6

Inter-institutional 435 31.0 913 25.7 727 20.4 621 45.0

International 133 9.5 710 20.0 461 12.9 382 27.7

Single-authored articles 381 27.2 644 18.2 1025 28.7 0 0.0

Total 1403 100.0 3548 100.0 3571 100.0 1380 100.0
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considerable difference in the average degree of interdisciplinarity existed between articles

by only non-LIS authors and articles by LIS and non-LIS authors.

Collaborations of non-LIS authors

The non-LIS authors preferred to collaborate with other non-LIS authors (see Table 2),

despite publishing their results in LIS journals. To identify the backgrounds of article

collaborators, the disciplinary combinations of 3926 coauthored articles were analyzed. A

total of 362 disciplinary combinations of authors were identified. Although non-LIS

authors collaborated with other authors from various disciplines, most disciplinary

Table 4 Comparison of disciplinary distributions of non-LIS authors between LS and IS journals

No. Discipline LS journals IS journals Total

No. of authors % No. of authors % No. of authors %

1 Medicine 841 31.4 248 3.0 1089 9.9

2 Business and economics 356 13.3 1709 20.6 2065 18.8

3 Computer science 321 12.0 3930 47.4 4251 38.8

4 Education 170 6.3 151 1.8 321 2.9

5 General science 154 5.7 364 4.4 518 4.7

6 Engineering 152 5.7 555 6.7 707 6.4

7 Communication 95 3.5 194 2.3 289 2.6

8 Law 57 2.1 20 0.2 77 0.7

9 Psychology 52 1.9 102 1.2 154 1.4

10 General social science 56 2.1 158 1.9 214 2.0

11 Linguistics 48 1.8 47 0.6 95 0.9

12 Sociology 44 1.6 90 1.1 134 1.2

13 History 41 1.5 12 0.1 53 0.5

14 Physics 34 1.3 149 1.8 183 1.7

15 Mathematics 33 1.2 116 1.4 149 1.4

16 Political science 31 1.2 71 0.9 102 0.9

17 Literature 29 1.1 9 0.1 38 0.3

18 Earth science 28 1.0 60 0.7 88 0.8

19 Arts 27 1.0 51 0.6 78 0.7

20 Architecture 28 1.0 12 0.1 40 0.4

21 Biology 23 0.9 74 0.9 97 0.9

22 Agriculture 14 0.5 59 0.7 73 0.7

23 Chemistry 11 0.4 21 0.3 32 0.3

24 Zoology and botany 7 0.3 11 0.1 18 0.2

25 Humanities 7 0.3 17 0.2 24 0.2

26 Anthropology 7 0.3 11 0.1 18 0.2

27 Energy 6 0.2 23 0.3 29 0.3

28 Philosophy and religion 5 0.2 20 0.2 25 0.2

29 Tourism 2 0.1 7 0.1 9 0.1

Total 2679 100.0 8291 100.0 10,970 100.0
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combinations of authors (88.4%) were uncommon, comprising less than 10 articles.

Coauthored articles by only computer science authors accounted for the most articles

(23.0% of 3926 articles), followed by coauthored articles by only business and economics

authors (11.6%). However, the number of disciplinary combinations in LS was much lower

than that in IS (181 vs. 288). Table 5 indicates that collaboration between LIS and medical

authors resulted in the largest number of articles (14.1% of 1022 coauthored articles) in LS,

followed by collaboration among only medical authors (11.4%). LIS authors were

observed to prefer collaborating with medical, computer science, or business and eco-

nomics authors. In IS, collaboration among only computer science authors was the most

prevalent (29.4% of 2904 IS coauthored articles). Collaboration among only business and

economics authors was the second largest disciplinary combination (13.4%). LIS authors

frequently collaborated with computer science, business and economics, or engineering

authors.

Research topics

Table 6 lists the three most common topics contributed by non-LIS authors based on expert

judgment: ‘‘scientometrics’’ (25.2%), ‘‘KO and IR’’ (18.2%), and ‘‘information technol-

ogy’’ (14.0%). Differences in the main research topics between LS and IS journals were

Fig. 2 Comparison of average
degree of interdisciplinarity by
year among four types of articles

Table 5 Ten most common disciplinary combinations in LS and IS

Rank LS journals IS journals

Disciplinary combination % Disciplinary combination %

1 LIS, medicine 14.1 Computer science 29.4

2 Medicine 11.4 Business and economics 13.4

3 Business and economics 6.3 LIS, computer science 8.5

4 LIS, computer science 5.9 Business and economics, computer science 4.1

5 LIS, business and economics 5.8 General science 2.8

6 LIS, education 4.6 LIS, business and economics 2.7

7 Computer science 3.9 Engineering 2.4

8 General science 2.1 LIS, engineering 2.2

9 LIS, communication 1.9 LIS, medicine 1.9

10 LIS, engineering 1.8 Computer science, engineering 1.5
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observed. The three most common LS research topics were ‘‘foundations of LIS’’ (28.1%),

‘‘publishing’’ (12.6%), and ‘‘scientometrics’’ (9.6%), whereas the three most common IS

research topics were ‘‘scientometrics’’ (25.5%), ‘‘KO and IR’’ (19.3%), and ‘‘information

technology’’ (15.8%). A substantial difference in the proportions of research topics existed

between LS and IS based on Chi squared tests (p\ 0.05). A significant difference in the

distribution of research topics was also identified between whether collaborators of non-

LIS authors included LIS authors (p\ 0.05). ‘‘Scientometrics’’ was the most prevent

research topic in the two types of articles. ‘‘KO and IR’’ was the second most common

research topic of articles by only non-LIS authors (19.3%), followed by ‘‘Information

technology’’ (15.8%). The second most common research topic of articles by LIS and non-

LIS authors was ‘‘foundations of LIS’’ (17.1%). The third largest research topic was ‘‘KO

and IR’’ (15.4%).

Table 7 lists the 30 most frequent words, excluding stop words and general words such

as ‘‘results,’’ ‘‘findings,’’ and ‘‘study.’’ Each word represented one minor topic identified

from titles and abstracts of articles. Besides one specific word, ‘‘citation(s),’’ 11 general

words that frequently appeared in the four types of articles were ‘‘analysis/analyses,’’

‘‘article(s),’’ ‘‘data,’’ ‘‘development(s),’’ ‘‘impact(s),’’ ‘‘information,’’ ‘‘knowledge,’’ ‘‘pa-

per(s),’’ ‘‘search(es),’’ ‘‘social,’’ and ‘‘user(s).’’ Differences in the 30 most frequent words

between LS and IS journal articles revealed that ‘‘librarian(s),’’ ‘‘services,’’ ‘‘literacy,’’

‘‘learning,’’ ‘‘health,’’ and ‘‘medical’’ topics were more strongly associated with LS. Topics

highly connected with IS were ‘‘digital,’’ ‘‘system(s),’’ ‘‘web,’’ ‘‘model(s),’’ ‘‘retrieval,’’

‘‘query/queries,’’ and ‘‘network.’’ Additionally, the number of identical words between the

30 most frequent words of LS and IS journal articles was 17, which was lower than the 20

identical words identified from articles by non-LIS authors and by LIS and non-LIS

authors. This indicates that the difference in minor topics between articles by only non-LIS

authors and those by LIS and non-LIS authors was not larger than that between articles in

LS journals and those in IS journals. Most highly used words were identical between

articles by only non-LIS authors and those by LIS and non-LIS authors. However, some

words did not represent clear topics (e.g., ‘‘article(s)’’ and ‘‘social’’). Various combinations

of two or more words constituted topics such as ‘‘social media’’ and ‘‘social influence.

Discussion

This study determined that although LIS authors were the primary knowledge creators for

LIS knowledge in terms of number of authors (46.7% of 23,472 authors), non-LIS authors

were involved in 46.3% of 10,601 LIS articles studied. Non-LIS authors had substantial

influence on the interdisciplinarity of LIS. However, the amounts of non-LIS authors and

their articles were underestimated because over half of LIS journals (53%) indexed by the

JCR were excluded in this study. Those excluded LIS journals were not typical LIS-

oriented journals and were excluded because other databases do not regard them as LIS

journals. This means if those excluded LIS journals had been included in the target

journals, a higher proportion of non-LIS authors and their articles would have been

revealed, which would have affected the results related to interdisciplinary characteristics

and degrees of LIS. This indicates that the journal selection for exploring interdisciplinary

characteristics is an essential process (Moya-Anegón et al. 2006).

The influence of non-LIS authors on LIS has already been established. The findings of

this study are consistent with those of related studies that have reported that non-LIS

authors belonging to numerous disciplines have contributed to LIS knowledge and have
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been collaborators with LIS authors (Aharony 2012; Chang and Huang 2012; Paul-Hus

et al. 2016; Prebor 2010; Qiu 1992; Walters and Wilder 2016). A further finding

demonstrated that the percentage of IS journal articles by only non-LIS authors is much

higher than that of LS journal articles (50.3 vs. 15.1%). The percentage of articles by only

non-LIS authors per IS journal ranged between 16.9 and 80.3%, whereas a narrower range

between 2.7 and 38.2% was observed per LS journal. Although numerous journals belong

to the same discipline (LS or IS), each journal has its own subject scope and characteristics.

In particular, some journals are interdisciplinary; the Journal of Information Science is

classified as both an LIS and computer science journal by the JCR and Ulrichweb. This

explains the difference in interdisciplinary characteristics between journals in the same

discipline. In this study, five journals were identified as having more than 50% of articles

by only non-LIS authors. Both were IS– and computer science–oriented journals.

The development of IS was confirmed to be affected by a substantial number of non-LIS

researchers. Although the proportion of non-LIS authors in IS was much higher than that in

LS, non-LIS authors contributing to IS tended to collaborate with other authors belonging

to specific disciplines. This caused the degree of interdisciplinarity of IS to be lower than

that of LS and a flat trend in degree of interdisciplinarity. This is inconsistent with the

study of Huang and Chang (2012). The inconsistent result may be because of differences in

journal selection, the period of study, and types of articles. However, one consistent finding

between the present study and Huang and Chang (2012) is an increase in the degree of

interdisciplinarity of LS and IS. Both the LS and IS fields have been becoming less reliant

on their own researchers. However, this study proved that IS articles tend to be dominated

by specific disciplines, not contributed to equally by all disciplines involved in IS research.

In addition to differences in the proportions of non-LIS authors, the differences in

disciplinary characteristics between LS and IS can be observed in the main research topics

investigated by non-LIS authors. The results obtained using expert judgment demonstrated

that main research topics in IS include scientometrics and KO and IR. Information tech-

nology and the Internet are also the focus of IS. These IS-oriented research topics are

consistent with findings of related studies on the intellectual structure of IS (Åström 2007;

Zhao and Strotmann 2014) and the main research topics of LIS (González-Alcaide et al.

2008). Therefore, a higher percentage of computer science authors can be anticipated to

contribute toward IS articles. Business and economics authors have also been primary non-

LIS authors of IS articles. Among them, information management authors are the link

between management and information science (Rodionov and Tsvetkova, 2015). The

computer science authors had concentrated on publishing in Journal of the Association for

Information Science and Technology (JASIST) and Information Processing and Manage-

ment, whereas the business and economics authors had concentrated on publishing in

JASIST and Online Information Review. The higher proportion of computer science and

business and economics authors is consistent with prior studies reporting the increase in

influence of computer science and business disciplines on LIS (Prebor 2010; Walters and

Wilder 2016). In LS, medical authors were the predominant of the non-LIS authors and had

concentrated on publishing in two medical-related journals, Health Information and

Libraries Journal and Journal of the Medical Library Association. This is consistent with

the findings that health information and services has emerged as a new research topic (Ni

et al. 2013; Yan 2014). However, the main research topic in LS was ‘‘foundations of LIS,’’

not a medical topic. This indicates that some typical and basic topics remain essential to

LIS knowledge, and their importance has not faded.

Disciplinary proximity can explain why computer science, education, and communi-

cation authors are interested in LIS research topics, as indicated by related studies (Buttlar
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1999; Chang and Huang 2012). A strong connection between LS and medicine was not

anticipated. However, numerous LIS research topics are interdisciplinary, such as infor-

mation services provided by medical libraries. In addition to health science librarians,

medical professionals also serve medical libraries or submit suggestions for improving

information services. Information is a broad concept and connects with many disciplines.

This is similar to how the Internet, information technology, and management have per-

meated into many disciplines. Odell and Gabbard (2008) mentioned that the growth of

information technology has resulted in more IS-oriented journals being categorized as LIS

journals and expanded readership. This justifies why information-related researchers out-

side LIS have become involved in LIS research. The boundary of research topics has

become obscured because of the interdisciplinary activities of researchers with diverse

academic backgrounds.

Identifying LIS research topics is a long-term concern among LIS researchers. Several

methods have been applied to topic analysis, including expert judgment (Tuomaala et al.

2014; Tveit 2017), keyword analysis (González-Alcaide et al. 2008; Mondal et al. 2017;

Xiao et al. 2015), controlled subject term analysis (Shu et al. 2016), coword analysis

(Milojević et al. 2011), cocitation analysis (Åström 2007; Klavans and Boyack 2011), and

topic modeling (Sugimoto et al. 2011; Yan 2014). Despite changes in numbers and names

of topics in related studies using these methods, the main research topics of LIS, such as

information behavior, information retrieval, and bibliometrics, remain identifiable. Each

method of topic analysis has advantages and disadvantages and reflects different per-

spectives. Therefore, two methods were adopted in this study, namely word frequency

analysis and expert judgment. Word frequency analysis is a statistical method and reveals

minor topics embedded in articles. Although word frequency analysis is simple and fast

using word analysis software, a weaker relationship exists between words and a specific

topic because of a lack of clear context. Expert judgment assigns a single main topic to

each article by examining titles, abstracts, author keywords, or full texts. Results from

word frequency analysis and expert judgment are complementary.

The differences in expert judgement and word frequency analysis between LS and IS

and between articles by only non-LIS authors and articles by LIS and non-LIS authors

indicate that the relationships between research topics, non-LIS authors, and disciplines

(LS and IS) should be further explored. Table 8 indicates substantial differences in the

percentages of LS articles by only non-LIS authors and by LIS and non-LIS authors

regarding ‘‘foundations of LIS’’ and ‘‘publishing.’’ The typical LS topic still relies on

contributions from LIS authors. Publishing topics were primarily of interest to business and

computer science authors, because the publishing industry mainly consists of commercial

publishers and responds to the trends of digital publishing and e-commerce (Hall 2016;

Zhang 2017). The transformation of the publishing industry relies on information and

management professionals. In IS, the largest difference was observed in ‘‘information

technology’’ (18.5 vs. 10.7%), indicating that non-LIS authors tended to collaborate with

each other to explore information technology topics. In fact, this phenomenon is more

prevalent in coauthored articles by only non-LIS authors. The relationships between

research topics, LIS and non-LIS authors, and disciplines (LS and IS) obtained using word

frequency analysis are shown in Table 9. In both LS and IS, the small differences in the 30

most frequent topics were identified between articles by only on-LIS authors and those by

LIS and non-LIS articles. This indicates that collaboration with LIS authors in the same

discipline (LS or IS) does not greatly affect the research topics of non-LIS authors.

There were two limitations to this study. First, although LIS consists of two main

subfields, LS and IS, the difference in subject scope of each journals and the number of
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articles published in each year may affect the results. The number of IS journal articles

analyzed was approximately four times that of LS journal articles. The difference in

productivity between LS and IS reveals that IS is growing faster than LS. This is consistent

with the findings of Shu et al. (2016) that IS has become the dominant research subfield in

LIS. The larger proportion of IS journal articles explains why the interdisciplinary char-

acteristics of LIS were similar to those of IS. In particular, journals with a large number of

articles dominated the interdisciplinary characteristics of their disciplines. This study

revealed that many authors were concerned with scientometric studies. Scientometrics

articles strongly affected the interdisciplinary characteristics of IS. Second, each journal

was assigned to LS or IS oriented in this study. This process helps us observe the dif-

ferences in characteristics between LS and IS. However, distinguishing LS and IS journals

is challenging, because classification is subjective. Journals were used as a proxy to

explore the characteristics of a given discipline. All articles published in the same journal

were regarded as belonging to the same discipline. This indicates that journal selection and

classification greatly affected the results. Although differences in disciplinary attributes

existed between articles published in the same journal, the determination of disciplinary

attributes remains subjective, because an article may be relevant to several topics across

disciplines. Furthermore, large numbers of articles make classification laborious. This may

explain why journals are still widely used as a proxy for disciplines.

Table 8 Relationships between research topics, LIS and non-LIS authors, and disciplines obtained using
expert judgment

Topic LS journals IS journals

Articles by only
non-LIS authors
(%)

Articles by LIS and
non-LIS authors
(%)

Articles by only
non-LIS authors
(%)

Articles by LIS and
non-LIS authors
(%)

Foundation of LIS 23.2 35.3 1.4 4.4

Publishing 18.2 4.4 0.8 0.7

Scientometrics 10.6 8.1 30.1 35.5

Information society 8.9 10.6 2.6 3.0

KO and IR 8.6 7.1 22.6 21.2

Information
technology

7.3 7.1 18.5 10.7

Information
behavior

7.2 10.8 5.3 9.2

Internet 6.0 4.4 10.2 8.5

Information ethics
and laws

4.1 4.9 1.5 2.7

Other 2.0 1.9 0.5 0.4

e-resource 1.2 2.6 0.8 0.6

Customer studies 1.1 1.4 0.7 0.0

Information
management

1.0 1.2 4.8 3.1

Organizational
culture, structure

0.6 0.2 0.3 0.0

Total 100.0 100.0 100.0 100.0
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Conclusion

This study examined the interdisciplinary characteristics of LIS by focusing on non-LIS

contributing authors and their articles. The findings contribute to the literature because a

neglected perspective was adopted for exploring the interdisciplinarity of LIS. Earlier

studies have identified non-LIS authors as LIS knowledge creators, but this study extended

the literature on the characteristics of non-LIS authors and their articles. The high pro-

portion of LIS articles by non-LIS authors confirms that LIS knowledge is substantially

affected by other disciplines. In particular, the decreasing trend in articles by only LIS

authors reveals that LIS authors prefer to collaborate with non-LIS authors. An increasing

trend in articles by only non-LIS authors was observed. This type of article does not

involve direct interaction between LIS and non-LIS authors, which is typical of interdis-

ciplinary collaboration. Because most non-LIS authors do not hold LIS-related credentials,

their ever-increasing involvement in LIS research will likely change the academic land-

scape of LIS. In particular, a substantial proportion of articles were written by only non-

LIS authors. Non-LIS authors tended not to collaborate with LIS authors. Although some

non-LIS authors collaborated with LIS authors, research topics of those articles were

similar to those by only non-LIS authors. In addition, the differences in disciplinary

characteristics between LS and IS were proven. This is consistent with the claims of prior

studies (Åström 2007; Wang and Wolfram 2015), despite LS and IS being incorporated

into LIS for decades. A comparison made between LS and IS revealed detailed information

about LIS interdisciplinarity. Future research on the interdisciplinarity of LIS must con-

sider the differences in disciplinary characteristics between LS and IS.
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