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A B S T R A C T

Objective: The aim of the study was to analyse the literature production on appli-
cation of bibliometrics in nursing research.
Methods: Historical, descriptive, and exploratory bibliometrics analyses were
used. The papers were harvested from the Scopus bibliographical database
(Elsevier, Maribor, Netherlands), on November 18th, 2018, using the search string
bibliometric* in publication titles, abstracts, and keywords, limited to the subject
of nursing, for the period 1970 to 2018.
Findings: The search resulted in 531 publications with 18 publications removed
after manual inspection of publications abstracts. The literature production
trend was positive. The nursing specific historical roots appeared only recently.
The United States of America and Spain were the most productive countries,
and most papers were published in Nutricion Hospitalaria and the Journal of
Advanced Nursing. Descriptive analysis, research evaluation, content analysis,
citation analyses, and trend analysis in nursing research were the most prolific
themes.
Conclusions: Applications of bibliometric in nursing is comparable to bibliometrics
use in general, however there are some gaps including the use of altmetrics and
of Big Data analysis.
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Introduction

Explosive growth of the research literature production,
makes the process to structurally examine its’ content
and context, even for a single research discipline or
topic, a very challenging endeavour (Rodrigues, van
Eck, Waltman, & Jansen, 2014). Bibliometrics provide
investigators with the ability to enable macroscopic
and microscopic analyses of vast amounts of publica-
tions (i.e., research and review articles, conference
papers, books, books chapters, notes, letters, errata,
etc.), which can be extremely helpful. The bibliometric
approach was defined by Pritchard (1969), as the appli-
cation of mathematical and statistical methods to
books and other media of communication. More than
30 years later, Hawkins (2001) defined bibliometrics as
,
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the quantitative analysis of the bibliographic features
of a body of literature. Elements of bibliometric analy-
sis can be books, monographs, reports, theses, confer-
ence papers. However, journal papers seem to be most
frequently used in bibliometric studies. Bibliometric
analysis can identify most prolific authors, institu-
tions, countries, and journals within a scientific disci-
pline or sub-disciplines, analyse dynamics of research
literature production, patterns of communication and
collaboration between authors, examination of the
history and structure of a discipline, study the impact
of journals, determine citation patterns, and identify
research themes and future directions or hot topics
(Bellis, 2009; Garfield, 2006; Kokol, Bla�zun Vo�sner, &
�Zeleznik, 2017; Kokol, Zavr�snik, & Bla�zun Vo�sner,
2018). This method also enables the identification of
current gaps in research disciplines or research topics
(Hall et al., 2018). Bibliometrics can also play an impor-
tant role in decision making regarding research output
evaluation (Gonz�alez Alcaide & Gorraiz, 2018).
Domain independence makes bibliometrics applica-

ble to almost any scientific field, hence application of
bibliometrics has been spread to different research
and knowledge domains (Tejasen, 2016). In health-
related fields, bibliometrics has been successfully used
in medicine (Thompson & Walker, 2015), nursing
(Alfonzo, Sakraida, & Hastings-Tolsma, 2014; Smith &
Watson, 2016), and dentistry (Delli, Livas, Spijkervet, &
Vissink, 2017), among others. Nevertheless, to the best
of our knowledge (Thompson & Walker, 2015) study
seems to be the only one analysing the application of
bibliometrics in health sciences from a general point
of view. Based on key articles, authors illustrated basic
bibliometric concepts and principles, briefly reviewed
the history of bibliometrics and provided some exam-
ples of application of bibliometrics to medicine. How-
ever, they did not perform a more detailed content
analysis. The aim of our study was to considerably
extend their analysis, focusing on application of biblio-
metrics in nursing. We used historical bibliometrics
(Herubel, 1999; Tejasen, 2016) to systemically analyse
the historical roots, the history of literature produc-
tion, and historical development of topics, descriptive
bibliometrics (Diodato, Gellatly, & Gellatly, 2013;
�Zeleznik, Bla�zun Vo�sner, & Kokol, 2017) to analyse the
most productive countries, institutions and source
titles (journal names, book titles, conference proceed-
ing titles and similar) and exploratory bibliometrics to
identify the content, themes, collaboration patterns,
and ''hot” and emerging topics in the application of
bibliometrics in nursing.
Methods

Data Source

The search was performed in Scopus (Elsevier, Mari-
bor, Netherlands). Scopus is the largest abstract and
citation database of peer-reviewed literature, which
enabled us to harvest the largest amount of publica-
tions, related to application of bibliometrics in nursing.
The corpus was formed on November 18th, 2018, using
the search string bibliometric* in information source
titles, abstracts, and keywords limited to subject = nurs-
ing. No other inclusion or exclusion criteria were used
in the search. The publications were then assessed by
both authors, in the manner that they were distributed
equally between them, so that each publication was
read by one author. The corpus publications belonging
to categories unrelated to health, social or life scien-
ces, and application of bibliometrics to nursing
research were removed.

Data Preparation and Analysis

Using some of the Scopus built in functions, we
exported the publication titles, authors’ affiliations’
details, source title, publication type, abstracts, pub-
lishing years, references, and authors’ keywords to MS
Excel (Microsoft, Redmond, Washington, USA), VOS-
Viewer and CitedReferenceExplorer (CRE), where they
were further analysed. Using a customized VOSViewer
thesaurus file, we excluded common terms like study,
baseline, control group, trend, method, significance, country
and city names, time stamps from the analysis and
mapped synonyms into one entity (for example biblio-
metric, bibliometrics and bibliometric analysis in bibliomet-
ric analysis) from the bibliometric mapping analysis.
The thesaurus file is consisting of two columns, first
includes the synonym and second the term in which
the synonym should be mapped (i.e., bibliometric
analysis). To omit a term from the analysis, the second
column entry was left empty.
Procedure: Please add a sentence or two or three

introducing the reader to your procedures here and
then go on to discuss what I think are the two primary
procedures (methods)
Historical bibliometrics. H�erubel (1999, p. 382)

defined historical bibliometrics as “the bibliometric
study of periodicals and books published in the frame-
work of time and space.” He proposed an approach
combining bibliometrics and historical research meth-
ods, in the manner to gather biographical and socio-
logical insight into the scholarly record. One of the
tasks of historical bibliometrics is to identify the publi-
cations, which contributed most to the development
of knowledge in specific scientific areas � so called his-
torical roots (Marx, Bornmann, Barth, & Leydesdorff,
2014). Identification is based on the normative citation
theory, which states that statistically more frequently
cited scientific publications are more important for the
advancement of knowledge (Merton, 1985). However;
another factor to take into account is that the articles
from the application of bibliometrics in nursing are
also cited by articles from other fields. Additionally,
historical roots may not be indexed in bibliographic
databases, which are frequently the case for books,
conference publications, or older publications.
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Therefore, we analysed actual references appearing in
publications from the field of the application of biblio-
metrics in nursing, and did not simply take the num-
ber of citations from amajor bibliographic database. In
that manner, we also employed specialized software
tools such as the Reference Publication Year Spectros-
copy (RPYS) (de Solla Price, 1963; Kostoff & Shlesinger,
2005; Marx et al., 2014). To perform RPYS we employed
the CRE (www.crexplorer.net) software in our study.
CRE analyses the references (in particular reference
publication years) found in the publications from a
bibliographic database, in our case Scopus (Elsevier).
Corpus is defined as a collection of articles selected

for bibliometric analysis using inclusion and exclusion
criteria. When aggregated over time and plotted along
the time axis, “historical roots” become more pro-
nounced, and form a spectrogram. Similar to the spec-
tra in the natural sciences, where pronounced peaks
represent certain phenomena, pronounced peaks in
the CRE spectrogram represent historical roots � in
our case important publications which contributed to
the knowledge development in the application of bib-
liometrics in nursing.
Exploratory bibliometrics. For the exploratory biblio-

metrics we employed bibliometric mapping. Biblio-
metric mapping visualizes the content of papers and
their metadata in form of bibliometric maps and land-
scapes (van Eck, Waltman, Noyons, & Buter, 2010)
using text mining. It could be regarded as a form of
“distant reading”, an approach to analyse large
amounts of written materials in order to discover pat-
terns (Moretti, 2013). In our bibliometric mapping anal-
ysis, we employed VOSViewer software version 1.9.6
(Leiden University, Leiden, Netherlands) (van Eck &
Waltman, 2010), which is based on a mapping tech-
nique, called Visualisation of Similarities (VOS). The
VOSViewer can visualize bibliometric maps (some-
times called landscapes) in different ways and conse-
quently emphasise different aspects of a map
(clusters, associations, timelines, citation density,
publication density, citation networks, co-occurrence
networks, etc.) In the basic analysis, VOSViewer soft-
ware merges items of analysis (terms, keywords,
source titles, countries, etc.) that are closely associated
into clusters, denoted by the same cluster colour. The
relation between items is expressed by their proximity
on the map � closer items are more related. At the
same time, more popular units are presented in a
larger size.
Following bibliometric maps were used in the

exploratory analysis in order to

� perform the thematic analysis. For this task we used
the term cluster map as the data set for the thematic
analysis (Vaismoradi, Turunen, & Bondas, 2013).
Cluster terms were interpreted as codes and an
appropriate theme was derived for each cluster;

� analyse the terms evolution through time. Two time-
line maps were used, one for the incubation and ini-
tiation periods (1970�2014) and the other for the
Logarithmic growth period (2005�2018). In a timeline
map the colours represent the average of publication
years in which the specific terms occur;

� to analyse the level of inter-country cooperation,
identify the most cited countries according to the
references obtained from the corpus, and to identify
countries with the average most recent publications.
For this task the country co-authors timeline and
citation density networks were employed;

� the journal citation, citation density, and co-citation
networks to analyse inter journal citation patterns;

� identify hot topics. To perform this task the author’s
keyword citation density network for the period
2015 to 2018 was used. The keywords occurring in at
least two papers, which were cited in average more
than two times, were identified as hot topics;

� identify emerging topics. Two author keyword net-
works, one for the period 2015 to 2016 and the sec-
ond one for the period 2017 to 2018 were compared
as described by Kokol et al., 2018.
Findings
The search resulted in 531 publications. After manu-
ally removing publications not concerned with appli-
cation of bibliometrics in nursing, 513 publications
remained. According to the Scopus classification of
publication types there were 349 (68.0%) articles (origi-
nal research reports), 74 reviews /14.4%), 53 editorials
(10.3%), 17 letters (3.3%), eight notes (1.6%), five short
surveys (1.0%), four conference papers (0.8%), and
three errata (0.6%) among the remaining 513 publica-
tions.

Historical Bibliometric Analysis

The first publication related to bibliometrics
application in nursing indexed in Scopus was pub-
lished in 1970, by Sardin, Terrier, & Grouille, 1970.
Authors presented a study using SIGAPS software in
a bibliometric analysis of palliative medicine in
France. The first publication with the term nursing
in the title “Maternal-Newborn Nursing Research
Published From 1977 to 1986” was published by
Beck, 1989.
The dynamics of the literature production revealed

three periods: 1) the incubation period (1970�1995), 2)
the initiation period (1996�2004) and 3) the logarithmic
grow period (2005�2018). During the incubation
period, which lasted 26 years (1970�1995) publications
were scarce, at most one paper was published per
year. Altogether seven publications appeared in this
period. The initiation period started with the first nota-
ble increase in the production in 1996 and reached its
peak in 2001 with 22 publications. After that, the pro-
duction exhibited a negative trend till 2005, when it
starts to rise again, indicating the start of the Logarith-
mic growth period. Altogether, 90 publications were
published in the initiation period and 416 in the Loga-
rithmic growth period. Logarithmic growth period

http://www.crexplorer.net
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reached its peak in 2017 with 38 papers. Looking at the
cumulative number of publications we can observe
that the popularity of bibliometrics application in
nursing increased. It took 35 years (from 1970 until
2004 inclusive) to reach a total of 100 publications, and
only 4 years to reach 200 publications (from 2005 until
2008 inclusive), and then 3 years to reach 300 publica-
tions (Figure 1).

RPYS Analysis

The corpus contained 13,446 references. After removing
duplicates, references without the publishing year or
containing incomplete data, 11,895 references
remained. RPYS analysis revealed that historical roots
appeared in years 1955, 1963, 1969, 1972, 1978, 1987,
1990, 1992, 2002, 2006, 2010, and 2014 (Figure 2), however
the oldest cited reference was from the year 1835, pub-
lished by Belgian pioneer of statistics Quetelet on the
study of man. It offers an extensive discussion of demo-
graphics and anthropometrics topics related to crime
and suicide (Quetelet, 1842). The next oldest cited refer-
ence was also published by a pioneer, but this time in
nursing, namely Nightingale, 1859. Her book was the
first in introducing rules on how to care for wellbeing
and recovery of patients at hospital and home.
The first historical root was the Garfield’s seminal

paper in which he introduced a system of how to elimi-
nate the “uncritical citation of fraudulent, incomplete
or obsolete data” (Garfield, 1955), which later became
the Science citation index. While his paper is not
directly related to nursing, it was widely cited in nurs-
ing bibliometrics publications, especially in the Loga-
rithmic growth period, as were the next three general
bibliometric publications. Next, de Solla Price, 1963 pro-
posed an approach of how to “use science to analyse
science” and thus defined the beginnings of sciento-
metrics. In 1969, Pritchard (1969), in attempt to disam-
biguate the term “statistical bibliography”, defined
bibliometrics as the application of mathematics and
statistical methods to books and other media. In his
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Figure 1 –The dynamics of literature productio
1972 paper, Garfield (1972) introduced the idea of how
frequency and impact of citation could be used to rank
journals. In his paper, Garfield (1987) analysed the 100
most cited papers published in the Journal of the Amer-
ican Medical Association, with the aim to find a system-
atic method to select the landmark papers in a chosen
scientific field. Campbell studied the citation patterns
of US and UK based authors publishing in Lancet and
the New England Journal of Medicine and found out
that their citation practices are nationally biased
(Campbell, 1990). In 1992, L�opez Pi~nero, and Terrada
discussed about the use and abuse of bibliometrics in
medical sciences (L�opez Pi~nero & Terrada, 1992). Ten
years later in 2002, Callaham, Wears, and Weber (2002)
analysed the Web of Science to identify characteristics
of published research in the manner to predict further
citation patterns. Hack, Crooks, Plohman, and Kepron
(2010) paper was the only historical root from the nurs-
ing area. Authors showed that citation analysis can be
useful to examine the research performance of aca-
demic researchers in nursing and identify leaders
among them. The last historical root is the Van Eck and
Waltman (2014) publication in which they provided an
introduction to the topic of visualizing bibliometric net-
works. These historical roots show that knowledge
development in application of bibliometric in nursing
relied on publications outside of its own field, especially
on work done by Garfield. Most historical roots were
published in journals, but in the earlier periods also as
books. The journals weremostly from the medical field.
Thematically, publications were mostly concerned with
citation analysis and evaluation of research.

Evolution of Terms

The evolution of terms revealed six eras of application
of bibliometrics in nursing (words in italics present
terms from Figures 3 and 4):

� 1970 to 1998 (violet colour in Figure 3). Bibliometrics
was used for the assessment and evaluation of
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

n of application of bibliometrics in nursing.



Figure 2 –Reference Year Publication Spectrogram of historical roots of application of bibliometrics in nursing.

684 Nur s Out l o ok 6 7 ( 2 0 1 9 ) 6 8 0�6 9 5
research literature related to palliative care (Sardin
et al., 1970), randomized trials in complementary medicine
(Vickers, 1998) and acupuncture (Birch & Tsutani, 1996).

� 1999 to 2001 (blue colour in Figure 3). Bibliometric
analysis was performed for analysis of research
works related to ethics (Zahner, 2000), vegetarian nutri-
tion (Sabat�e, Duk, & Lee, 1999), physical activity (Lidor,
Miller, & Rotstein, 1999), pressure ulcer (Halfens &
Haalboom, 2001) and medication (Miasso & Cassiani,
2000). The prolific bibliometric approach used was
the content analysis (Drevdahl, Taylor, & Phillips,
2001) and the prolific metrics used was Lotka low
(Kawamura, Thomas, Kawaguchi, & Sasahara, 1999).
MEDLINEwas the preferred bibliographic database.
� 2002 to 2004 (green and yellow colours on Figure 3).
Bibliometric studies were concerned with the meth-
odological quality (Oermann, Mason, & Wilmes, 2002),
cost utility (Greenberg & Pliskin, 2002), treatment (Bur-
gers et al., 2002), geropsychology (Wahl & Krampen,
2003) and spiritual care (McEwen, 2004).

� 2005 to 2010 (violet colour in Figure 4), research
seems to be focused on quantitative research studies of
open access journals related to health care (Anderson
et al., 2003), social work (Holden, Rosenberg, & Barker,
2005),patients (Gulmans, Vollenbroek-Hutten, van
Gemert-Pijnen, & van Harten, 2007) and clinical prac-
tice (Oermann et al., 2008), telemedicine (Moser et al.,
2004);



Figure 3 –The evolution of terms for the period 1970 to 2004. (For interpretation of the references to colour in the
text, the reader is referred to the web version of this article.)
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� 2011 to 2014 (blue colour on Figure 4). In this era
focus shifted to bibliometric studies of nursing
research published in nursing journals and disserta-
tions related to ethics, clinical nutrition (Yu et al., 2013),
obesity (Hilton, Patterson, & Teyhan, 2012), nursing
theory (da Silva, Martini, & Becker, 2011) and profes-
sionalism (Smith & Hazelton, 2011) using citation and
descriptive analysis (Baggio, Rodrigues, Erdmann, Fig-
ueiredo, & Vieira, 2014; Polit & Northam, 2011). The
most frequently used bibliographic data base used
were Medline (Smith & Hazelton, 2008), LILACS (Sanz-
Valero, Gil, Wanden-Berghe, & Mart�ınez de Victoria,
2012), and CINAHL (Ang, Chen, Siah, He, & Klainin-
Yobas, 2013),

� 2015 to 2018 (green and yellow colours on Figure 4).
In the most recent area, bibliometric studies were
concerned with a broad range of nursing areas like
advanced nursing (De Groote & Raszewski, 2012), psy-
chology, patient safety (Gonçalves, Siqueira, & Caliri,
2017), religion (Cullen, 2016), spirituality (Şenel &
Demir, 2018), midwifery (Iribarren et al., 2018), and
social medium (Zyoud, Sweileh, Awang, & Al-Jabi,
2018). The most frequently used bibliographic data-
base was Scopus (Morandi, Guido, & Tagliabue,
2015). The prolific bibliometric metric employed in
this period was h-index (Avena & Barbosa, 2017).
Geographical Distribution of the Research
Papers presenting the application of bibliometrics in
nursing research were published in 55 different coun-
tries. Among those 55 countries, 18 were from Europe,
14 from Asia, nine from South America, eight from
Africa, four from Oceania, and two from North Amer-
ica. Nine countries produced more than 10 publica-
tions, 14 between five and nine, 15 between two and
four publications, and 17 one publication. The 15 most
productive countries were the United States of



Figure 4 –The evolution of terms for the period 2005 to 2018. (For interpretation of the references to colour in the
text, the reader is referred to the web version of this article.)
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America (USA) (n = 143), Spain (n = 58), United Kingdom
(UK) (n = 54), Brazil (n = 42), Australia (n = 35), Canada
(n = 25), China (n = 16), Germany (n = 12), Netherlands
(n = 12), France and Singapore (n = 9), Slovenia and Tur-
key (n = 8), and Ireland and Taiwan (n = 6). Among
them five are from G7 (USA, UK, Canada, Germany and
France). The remaining two G7 countries, Japan and
Italy, were ranked 19th and 26th, respectively. Com-
paring above countries to the most productive coun-
tries in the Scimago (https://www.scimagojr.com/
journalrank.php) revealed that (a) in overall research
literature production they were ranked from 1st (USA)
to 49th (Slovenia) place (nine countries were among
top 15), and, (b) in nursing literature production, they
ranked from 1st (USA) to 50th (Slovenia) place (11
countries were among top 15 in this category) and (c) in
library and information sciences literature production,
they ranked from 1st (USA) to 42nd (Slovenia) place (11
countries were among top 15). While USA and UK were
top two countries in overall scientific production as
well as in Nursing and Library and information scien-
ces, Spain was 11th overall, eighth in Nursing and sev-
enth in Library and information sciences.
The United States (n = 1710), United Kingdom
(n = 797), and Canada (n = 596) had the largest number
of citations from the corpus publication, followed by
Australia (n = 349), Spain (n = 287), Netherlands
(n = 280), Switzerland (n = 235), Belgium (n = 210), and
Hong Kong (n = 152). The publications written by
authors or co-authors from Belgium (n = 105.0) were,
on average, cited most, followed by authors from Hong
Kong (n = 50.7), Switzerland (n = 47.0), Canada (n = 23.8),
Netherlands (n = 23.3), Norway (n = 15.0), UK (n = 14.5),
Finland (n = 14.3), Japan (n = 12.6), and USA (n = 11.2).
The youngest publications regarding the average pub-
lication year were written from authors or co-authors
affiliated to Slovenia, Colombia, Portugal, Chile, and
Jordan (n = 2015), followed by China and South Africa
(n = 2014).

Country Cooperation

The countries with the largest number of co-author-
ships with other countries (Figure 5) were USA and UK
(n = 16), followed by Spain (n = 8), Canada and Australia
(n = 7), and Germany, Netherlands and Brazil (n = 6).

https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/journalrank.php


Figure 5 –The network of country cooperation based on co-authorship. The size of the circle represents the
level of cooperation and the colour represents the average number of citations. Only countries publishing 2 or
more publications are shown on the map.
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The countries with the largest number of international
co-authored publications were the USA (n = 40), UK
(n = 26), Australia (n = 19), Spain (n = 12), Germany
(n = 11), Brazil (n = 9), and Argentina and Netherlands
(n = 8). The strongest cooperation regarding the num-
ber of co-authored publications is between USA and
UK (n = 5), Australia (n = 6), Germany (n = 5), Canada
(n = 4), and Brazil and Argentina (n = 3); and Singapore
and Australia (n = 5).
The most productive countries through the three

periods identified in the beginning of the results sec-
tion are depicted in Table 2. The number of active
countries growth from 2 in the incubation period to 55
in the growth period. USA was the most productive
country in all three periods, Spain and UK were among
top three productive countries in both initiation and
logarithmic growth periods. France was the top pro-
ductive country in the initiation period, and Brazil and
Australia become more productive countries in the
Logarithmic growth period. Interestingly, the ratio of
five most productive countries in overall production
increased from 43.3% in the initiation period to 72.1%
in the logarithmic growth period.
Top ten most productive institutions among 284

were University of Sao Paolo, Brazil (n = 18), University
of Alicante, Spain (n = 16), University Miguel Hernan-
dez the Elche, Spain (n = 12), University Cardenal Her-
rera, Spain (n = 10), University of North Carolina at
Chapel Hill, USA (n = 10), Federal University of Santa
Catarina, Brazil and University of Sydney, Australia
(n = 9), University of Maribor, Slovenia (n = 8), City Uni-
versity of New York, USA (n = 7) and Hittite University,
Turkey (n = 6). Five institutions produced 10 or more
publications, 69 intuitions between three and five pub-
lications, 83 two publications, and 117 one publication.
Most institution were universities (n = 259), but there
were also hospitals (n = 16) and medical or nursing
research institutes/centres (n = 9).

Distribution by Source Titles

Application of bibliometrics in nursing was published
in 197 different source titles, among them 72 from the
nursing subject categories. Other journals were from
social and health sciences, health care, nutrition, and
medicine. Papers were published in five different jour-
nals (one nursing journal) in the incubation, 47 differ-
ent journals (12 nursing journal) in the initiation and
160 different journals (63 nursing journal) in the
growth period. The 10 most prolific journals are pre-
sented in the Table 1. The most productive journal was
Nutricion Hospitalaria (n = 26) followed by Journal of
Advanced Nursing (n = 24) and Methods and Informa-
tion in Medicine (n = 15). Top 10 journals published
26.5% of publications.
In general, seven journals produced more than 10

publications, 24 between five and nine publications, 63
between two and four publications and 84 one



Table 1 – Top 10most productive journals

Journal Number of Publications % of Publications

Nutricion Hospitalaria 26 5.1%
Journal of Advanced Nursing 24 4.7%
Methods of Information In Medicine 15 2.9%
International Journal of Nursing Studies 13 2.5%
Nursing Outlook 11 2.1%
Revista Latino Americana De Enfermagem 11 2.1%
Social Work in Health Care 11 2.1%
International Nursing Review 9 1.8%
Journal of Medical Ethics 8 1.6%
Obesity Surgery 8 1.6%
Total 136 26.5%
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publication. The top 10 journals ranked from the 1956
rank (International Journal of Nursing Studies) to
12,325 rank (Revista Latino Americana De Enferma-
gem) out of 34,171 source titles indexed by Scopus and
ranked by Scimago. Majority of the most productive
journals belong to the Nursing miscellaneous subject
category and represent some of the most prestigious
journals in this category. Interestingly among top ten
most productive journals there is none belonging to
the Library and information sciences subject category,
in which the majority of bibliometrics articles are nor-
mally published.
The journals with an average most cited articles (see

Figure 6) were Clinical Simulation in Nursing (n = 3.15),
Nursing Outlook (n = 2.30), Nursing Research (n = 1.89),
Journal of Advanced Nursing (n = 1.97), and Nursing and
Health sciences (n = 1.82). Altogether 53 journals were
linked by inter-journal citations by 235 links (Figure 3).
The most linked journals are Journal of Advanced Nurs-
ing, linking with 24 other journals (n = 24), Nursing and
Health Sciences and Nurse Education Today (n = 18), Inter-
national Journal of Nursing Studies (n = 17), and Nursing
Outlook (n = 16). Interestingly the Obesity Surgery journal
which is among the top most prolific journals had no
citation links with other journals.
Co-citation analysis showed that the Journal of

Advanced Nursing is frequently cited together with the
International Journal of Nursing Studies (n = 536), Nursing
Research (n = 506), and Journal of Clinical Nursing
(n = 373). The journals most frequently cited together
are the Methods of Information in Medicine and the
Table 2 – The number of countries andmost productive

Incubation Period Initiati

Number of all countries
publishing bibliometrics
in nursing studies

2 13

Top productive countries Country % of production Countr
USA 85.7% USA
France 14.3 UK

Spain
Austra
Japan
Applied Clinical Information (n = 1030), which both belong
to the IMIA group of journals. Journal of Advance Nursing
and Scientometrics are the two most co-cited nursing
and non-nursing journals (n = 116).

Thematic Analysis

The thematic analysis of the term cluster map
revealed six main themes (words in italics present
terms from Figure 7):

� Citation analysis of nursing research published in
nursing journals (green colour) is focusing on applica-
tion of bibliometrics in nursing in the context of clini-
cal (Smith et al., 2008) and telemedicine research
(Carter-Templeton, Frazier, Wu, &Wyatt, 2018).

� Research evaluation (light blue colour) is related to
assessment using bibliometric metrics like h-index
(Avena & Barbosa, 2017) of research productivity in
obesity (Hilton et al., 2012), bariatric surgery (Ahmad,
Ahmad, Kohl, Ahmad, & Ahmed, 2015), and psychol-
ogy (da Silva et al., 2011) research. The frequently
used bibliographic databases were Google Scholar
(Thompson & Clark, 2015) and Scopus (Morandi et al.,
2015).

� Descriptive bibliometrics of scholars in advanced nurs-
ing (blue colour) is applied to cancer treatment and
social work (Hui & Stickley, 2007) and physical activity
(Guiller, Dupas, & Pettengill, 2007) research.

� Descriptive bibliometrics of scientific publications
regarding ethics (yellow colour) is using descriptive
countries in three historical periods

on Period Logarithmic Growth Period

55

y % of production Country % of production
17.8% USA 30.3%
11.1% Spain 12.5%
7.8% UK 10.8

lia, Israel,
, Netherlands

3.3% Brazil 10.6%

Australia 7.9%



Figure 6 –The journal citation network. The size of the circle represents the level of co-citation. The colour bar
represents the number of citations. Only source titles publishing 25 or more documents are presented in the
network.
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measures like frequency and ratio to analyse manu-
scripts and abstracts in ethics (Levy-Malmberg & Eriks-
son, 2010), bioethics (Papavasiliou, Payne, Brearley,
Brown, & Seymour, 2013), and midwifery (Davidson
et al., 2014) research.

� Bibliometric studies of nursing research published in
medical journals (red colour) measure “recognition”
using measures like Lotka-law (Kawamura et al.,
1999) in medical informatics (McCray et al., 2011),
patient safety (Whipple, Dixon, & McGowan, 2013),
stroke (Asplund, Eriksson, & Persson, 2012) and food
(Hilton et al., 2012) by analysing original articles, The
most frequently used bibliographic data base used
wasMedline (Smith & Hazelton, 2008).

� Content and meta-analysis in nursing care and practice
research (violet colour) of bibliometric entities like
books and dissertations in religion (Cullen, 2016), and
spirituality (McEwen, 2004) research.

The citation density term network analysis
revealed that publications containing terms spiritu-
ality, religion, h-index, advance nursing, Goggle scholar,
bariatric surgery, Scopus, and cancer were cited in
average more than two times. Contrary, publica-
tions containing terms midwife, open access, older
adult, and thesis were cited less than 0.5 times in
average.
Hot Topics

The author keyword co-occurrence network reveals
that hot topics (green and yellow colours in Figure 8.)
in the application of bibliometrics in nursing included:

� Scientometrics and bibliometric analysis of different
health matters like diabetes mellitus (Oliveira, Costa,
Ferreira, & Lima, 2017), patient safety (Gonçalves
et al., 2017), aging (Cloyes, 2016), and influence of
religion and spirituality to health (Şenel & Demir,
2018);

� measurement of research recognition using h-index
in citation analysis (Santiago & Carlantonio, 2015;
Smith &Watson, 2016);

� and employing the impact-factor for comparing nurs-
ing journals (C�aceres et al., 2017) or bibliographic
databases (Powell & Peterson, 2017).

Based on the comparison of authors’ keyword co-
occurrence networks for the period 2015 to 2016 and
2017 to 2018 trends in the application of bibliometrics
in nursing research seems to be:

� the use of citation analysis for research evaluation
(Ozsoy & Demir, 2018) and to identify sleeping
papers (Kokol, Bla�zun Vo�sner, & Vermeulen, 2017);



Figure 7 –The term cluster map including terms with occurrence in ten or more publications.
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� the employment of thematic analysis to analyse the
content of nursing research literature production
(Benham-Hutchins, Brewer, Carley, Kowalchuk, &
Effken, 2017);

� research funding analysis (Taype-Rondan, Huapaya-
Huertas, Bendezu-Quispe, Pacheco-Mendoza, &
Bryce-Alberti, 2017); and

� nursing informatics research literature production
analysis (Kokol & Bla�zun Vo�sner, 2017).
Discussion

This historical bibliometric analysis showed that the
research literature related to the application of biblio-
metrics in nursing exhibits a positive trend, not only in
the number of publications, but also in the number of
journals and countries publishing the research. This is
consistent with the overall rise in scientific production
(Pan, Petersen, Pammolli, & Fortunato, 2018). The rise
in the number of nursing specific applications of bib-
liometrics might also be attributed to the recent trend
towards evidence-based nursing, the acceptance of
mixed methods in nursing (Andrew & Halcomb, 2009),
increasing number of research papers stored digitally
(Ball, 2018; Phethean, Simperl, Tiropanis, Tinati, &
Hall, 2016), the growing availability of user friendly
bibliometrics tools (Ebrahim, 2016), and increasing
support for bibliometric analyses in academic libraries
(Bladek, 2014).
RPYS analysis showed that knowledge development

in application of bibliometric in nursing research is
intertwined with general bibliometric research and
the use of bibliometrics in medicine. Thus, early
historical roots are mostly general bibliometrics



Figure 8 –The authors‘ keyword co-occurrence network for the period 2015 to 2018 and keywords occurring in
more than one paper. The colour bar represents the number of citations. (For interpretation of the references to
colour in the text, the reader is referred to the web version of this article.)
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publications, while the later historical roots are related
to the use of application of bibliometrics in medicine.
Only recently one “pure” nursing historical root
emerged. Similar knowledge development patterns
were also revealed by evaluation of terms.
Geographical distribution of literature production of

bibliometric application in nursing is spread through
all continents. On the other hand, regional concentra-
tion of literature production in G7 and countries with
successful economies has also been observed. Namely,
the five most productive countries contributed more
than 65% to the literature production in application of
bibliometric in nursing. A similar phenomenon was
observed in scientometrics (Mooghali, Alijani, Karami,
& Khasseh, 2011), dental research (Allareddy, Allar-
eddy, Rampa, Nalliah, & Elangovan, 2015), and mini-
mally invasive spine surgery (Fan, Han, Zhang, He, &
Chen, 2017). Likewise as Adams and Gurrney study
(Adams & Gurney, 2018) in general, our study revealed
intensive international collaboration among the top
productive countries. The reason might be, that inter-
nationally authored publications are more cited than
publications written by authors from just one country,
as shown by the Adams and Gurrney study (Adams &
Gurney, 2018) for the case of UK publications. USA,
Spain, and UK were the three most productive coun-
tries in application of bibliometrics in nursing
research. While USA and UK were first and second in
both nursing and library and information sciences lit-
erature production, Spain ranked only eighth and sev-
enth in above the two disciplines. However; this
finding is in line with Ortiz-Repisto (Ortiz-Repiso, 2015)
and Ardanuy andUrbano (Ardanuy&Urbano, 2015) stud-
ies where Spain was found as the third most productive
country after USA and UK in Library and Information Sci-
ences due to the comparable long tradition in Library and
Information Sciences education, intensive research in
bibliometric and scientometrics and the spread of Library
and Information Sciences education from humanistic
studies to Computer and Communication studies.
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Thematic analysis showed that applications of bib-
liometrics in nursing include descriptive analysis,
research evaluation, content analysis, citation analy-
ses, and trend analysis. In that manner it covers most
of the applications in which bibliometrics is used in
general (Ball, 2018). However, there are also some
gaps, which might be addressed in the future research,
like altmetrics and use of Big Data analysis in biblio-
metrics. In addition to the major bibliographic data-
bases which are used in bibliometrics in general, like
Web of Science, Scopus and Goggle Scholar, MEDLINE
is frequently used. That is quite logical due the health-
oriented nature of publications indexed in MEDLINE,
and the fact that MEDLINE is publicly available.
The strength of the present study is that it was the

first holistic bibliometrics analysis of application of
bibliometrics in nursing research. However, it has
some limitations. One is that the analysis was limited
to publications indexed in Scopus, thus the selection
of another bibliographic database might lead to
slightly different results. However, Scopus database
has the largest coverage of publications, and thus its
use enabled us the most comprehensive and accurate
analysis. Additionally, the bibliometric mapping was
performed on publication abstracts, titles, and author
keywords only. It is possible that the results could
have been different if the whole publications were
available digitally and had been analysed. The the-
matic analysis is qualitative and, consequently subjec-
tive � other researchers might derive different themes
interpreting the clusters.
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