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Abstract. This study aimed to use CiteSpace software to conduct a bibliometric
analysis of published on the nursing informatics competencies from 2000 to 2020.
Data were obtained from the China National Knowledge Infrastructure and Wanfang
Database. Co-occurrence analysis, collaboration analysis and Co-Words Analysis
of keywords were conducted by using CiteSpace5.7 R2 software. A total of 496
publications were obtained. The number of publications generally increased over
the investigated period. The most publications were from colleges and universities.
‘Influencing factor’, ‘nursing informatics competencies’, and ‘nursing education’
were the hotspots recently. The study may be helpful for researchers in identifying
the research status quo, trend and development of nursing informatics competencies
in China in the future.
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1. Introduction

With the rapid development of information technology in healthcare settings, a growing
emphasis on the importance of nursing informatics has emerged. Nursing informatics is
described by the American Nurses Association (ANA) “the science of nursing with
information, technological, communication, and analytical sciences to support the
integration of data, information, knowledge, and wisdom into the provision of evidence-
based nursing care” [1]. Given the ubiquitous emphasis of nursing informatics within
healthcare settings, there has been a focus on ensuring that nurses and nursing students
have the informatics competencies that enable them to function effectively in nursing.
In recent years, there has been an increasing trend of research using CiteSpace in
China. However, CiteSpace is not widely used in the field of nursing, even less in nursing
informatics. Therefore, this study aimed to use CiteSpace5.7 R2 software to conduct a
bibliometric analysis of Chinese published studies related to nursing informatics
competencies from 2000 to 2020. The study also aimed to determine growth and
development of trend in this field, and to provide reference for further studied.
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2. Methods

Data were collected from the China National Knowledge Infrastructure (CNKI) and
Wanfang Database. The data retrieval strategy included the topic (nursing AND
informatics competencies) OR the topic (nursing students AND informatics
competencies) OR the topic (nurse AND informatics competencies). The search period
was set from 2000 to 2020, and the document type is journal. Through manual screening
and data removal function of NoteExpress software, a total of 496 cases of valid literature
data were finally included after screening out the conference reports, news and duplicates.

CiteSpace is the method chosen to perform the bibliometric analysis, including the
analysis of the authors, institutions and trends in the identified publications. [2] The
methods mainly include co-occurrence analysis, cluster analysis and burst term analysis.
[3] The visualization knowledge network created by CiteSpace consists of nodes and
lines. The nodes in the network stand for items and lines between the nodes represent
cooperation or co-occurrence or co-citation relationships. The size of each node indicates
the count. [4,5]

3. Results

3.1. Publications Output

A total of 496 publications were included in the study. The distribution of annual
publications varied at different times (See table 1). In general, research interest on

nursing informatics competencies has increased significantly in recent years, as the
number of publications from 2 in 2000, to 54 in 2020.

Table 1. The number of annual publications on nursing informatics competencies between 2000-2020.

Years Number of annual Years Number of annual
publications publications

2000 2 2011 29
2001 1 2012 32
2002 4 2013 24
2003 4 2014 38
2004 11 2015 38
2005 9 2016 41
2006 7 2017 36
2007 17 2018 38
2008 12 2019 50
2009 23 2020 54
2010 26

3.2. Distribution of Institution

There were 352 institutions which contributed to a total of 496 publications. The top ten
most prolific institutions which published on nursing informatics competencies were
shown in Table 2 and figure 1. The institutions with most publications were the Jilin
University Nursing College, Changsha Medical University Nursing College, Zhengzhou
University Nursing College and Xiangtan Medicine & Health Vocational College,
respectively.



Y. Le et al. / A Bibliometric and Visualized Analysis of Nursing Informatics Competencies 405

Table 2. The top ten institutions in terms of publications about the nursing informatics competencies between
2000-2020.

Rank Publications Institution
1 4 Jilin University Nursing College
Changsha Medical University Nursing College

Zhengzhou University Nursing College

Xiangtan Medicine & Health Vocational College

Hubei University of Arts and science

Xiangya School of Nursing School of Central South University
Hangzhou Normal University Nursing College

University of south China school of nursing

School of Public Health Jilin University

The First Affiliated Hospital of Guangxi Medical University
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University of south China school of nursing
@mngsha Medical University Nursing College

cangzhou Normal University Nursing College
pf Public Health Jilin University

University Nursing College

Health Vocational College

" Hubei University of Bffts and science
Xiangya School of Nursing School of Central South University

Ohengzhou University Nursing College
oThe First Affiliated Hospital of Guangxi Medical University

Figure 1. Top ten institutions in terms of co-occurrence counts. The nodes represent institutions, and lines
between the nodes represent collaborative relationships.

3.3. Co-Words Analysis of Keywords

The keywords associated with an increased burst in citation, which frequently appeared
within a certain period, were considered to be indicators of frontier topics or emerging
trends. [6] Figure 2 showed the top 10 keywords with the strongest citation bursts
between 2000-2020.
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Keywords Year Strength Begin End 2000 - 2020
Information literacy 2000 8.4023 2002 2010

e e e e e e s
Training 2000 34876 2002 2008 —— — — —— —
————

Education 2000 3.1153 2004 2006
Evidence-based nursing 2000 3.4903 2005 2014
Nurses 2000 3.4421 2009 2012 ——

Nursing students 2000 4.0934 2013 2016

Current Situation 2000 23818 2015 2017

——
—_—
Nursing education 2000 3.463 2016 2018 ————
Nursing informatics competencies 2000 52148 2016 2020 e e

v

Influencing factor 2000 4.0529 2017 2020

Figure 2. The keywords with the strongest citation bursts for publications on nursing informatics competencies
between 2000-2020. The red bars represent frequently cited keywords. The green bars represent infrequently
cited keywords.

4. Discussion

With rapid growth of healthcare information systems and technology, [7] much
importance is attached to the training of nursing informatics competencies for nursing
students and nurses. [8-10] According to the annual publications, the overall trend in
publications in this field showed a pattern from 2000-2008, where annual publications
increased slowly, and from 2009-2020, where annual publications in this field increased
rapidly.

Analysis by institution identified that there was only one hospital in the top 10
institutions in terms of Publications about the nursing informatics competencies, and nine
of the top ten most prolific institutions were from the colleges and universities. This
finding was also reflected that the colleges and universities were research leaders in this
filed in China. Meanwhile, there were a few lines between the nodes in the figure 1. It
showed five of the top ten academic institutions conducted cooperation with other
institutions. Therefore, more cooperation between core institutions and teams may be
needed. Burst keywords were considered to be indicators of frontier topics or emerging
trends. In this study, the earlier burst keywords included ‘information literacy’ and
‘training’. The keyword ‘Nursing students’ and ‘Nursing informatics competencies’ also
had a strong burst, respectively, suggesting that nursing informatics competencies of
nursing students have been concerned by more and more researchers. A few studies to
date have reported nursing students’ informatics competencies and patient safety
competencies were significantly correlated [11,12], maybe that’s why nursing
informatics competency has become increasingly important in education of nursing
students.

5. Conclusion

This Study aimed to use CiteSpace5.7 R2 software to conduct a bibliometric analysis of
published studies retrieved from CNKI and Wanfang database about nursing informatics
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competencies from 2000 to 2020. The results could help investigators to realize core
institutions, determine the status of research topics and identify new direction for future
in the field. The findings showed that the number of publications on nursing informatics
competencies has been increasing, the most publications were from colleges and
universities. Analysis of keywords identified ‘influencing factor’, ‘nursing informatics
competencies’, and ‘nursing education’ as terms that may represent emerging areas of
research in this filed.

6. Limitations

In this study, data was only retrieved from CNKI and Wanfang database. Therefore, the
analysis may limit the generalizability of the results. Besides, the search criteria defined
the topic of the study, but we cannot guarantee that each publication was completely
relevant to the topic. However, we believe that this study can still be used to describe the
overall situation and general trend in this field.
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