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ABSTRACT

Background: This study aimed to describe the global development and current status of nursing studies in the field of stroke and to evaluate the research
trends of scientists in related fields.

Methods: This study is a descriptive and retrospective bibliometric research study. The data set comprised 2440 articles obtained from the Web of Science
Core Collection (WoSCC) database on 5 September 2024. In addition to the statistical data available in the WoSCC database, descriptive statistics were gen-
erated in the Excel programme. The data were visualised with the VOSviewer package programme, and figures and graphs were produced.

Results: The study identified 2,440 publications, created between 1974 and 2024, authored by 6,713 researchers affiliated with 2,368 institutions in 72 coun-
tries and published in 169 different journals. In terms of the overall collaboration network, the three journals with the strongest connections and the most
publications are the Journal of Neuroscience Nursing, the Journal of Clinical Nursing and the Journal of Advanced Nursing. The journals with the highest
number of publications are based in the Americas and Europe. When keywords on stroke were examined in chronological order, the following were identi-
fied as hot topics: ‘critical stroke care; 'older adults; 'stroke rehabilitation' and 'anxiety"

Conclusion: This study is a review of nursing articles in the field of stroke over the past 50 years. This bibliometric analysis study provides a comprehensive
perspective on nursing issues in the field of stroke. The most studied topics were found to be those focusing on effective management of post-stroke care
and collaboration, and nurses' awareness of stroke risks. The most cited topics were identified as caregivers after stroke and rehabilitation of stroke. It is
recommended that researchers, academics, and clinical nurses examine the most cited journal publications to build their own literature on nursing research
in the field of stroke.
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0z
Amag: Bu calisma, inme alaninda hemsirelik calismalarinin kiiresel gelisimini ve mevcut durumunu tanimlamayi ve ilgili alanlardaki bilim insanlarinin arastir-
ma egilimlerini degerlendirmeyi amaclamistir.

Yontemler: Bu calisma tanimlayici ve retrospektif bir bibliyometrik arastirma calismasidir. Bu arastirma Web of Science Core Collection (WoSCC) veri ta-
baninda 5 Eylil 2024 tarihinde elde edilen 2440 inme makalesi ile gerceklestiriimistir. WoSCC veri tabaninda bulunan istatistiksel verilere ek olarak, Excel
programinda tanimlayici istatistikler olusturulmustur. Verilerin figursel ve grafiksel sunumlari VOSviewer paket programi ile elde edilmistir.

Bulgular: Calismada 2440 yayin tespit edilmis, bu yayinlar 1974-2024 yillar arasinda yapilmis, 72 tlkenin 2368 kurumunda 6713 arastirmaci yazar tarafindan
Uretilmis ve 169 farkli dergide yayinlanmistir. Genel isbirligi agi bakimindan Journal of Neuroscience Nursing, Journal of Clinical Nursing ve Journal of Ad-
vanced Nursing dergileri en gliclii baglantilari olan ve en fazla yayina sahip Ug¢ dergidir. En fazla yayina sahip dergiler Amerika ve Avrupa kitasi merkezlidir.

inme konusunda anahtar kelimeler kronolojik sirayla incelendiginde “kritik inme bakim’, “yash yetiskinler ”,“ inme rehabilitasyonu” ve “anksiyete” giincel
konular olarak belirlendi.

Sonug: Bu calisma, 50 yillik gecmisteki inme alaninda hemsirelik makalelerini inceleyen bir calismadir. Bu bibliyometrik analiz calismasi, inme alaninda
hemsirelik konularina kapsamli bir bakis acisi sunmaktadir. En ¢cok calisilan konunun; inme sonrasi bakimin etkin yonetimi ve is birligi, hemsirelerin inme
risklerinin farkinda olmasina odaklanan konular oldugu belirlendi. En ¢ok atif alan konularin ise; inme sonrasi bakim vericiler ve inmenin rehabilitasyonuna
yonelik oldugu saptandi. Arastirmacilarin, akademisyenlerin ve klinik hemsirelerinin, inme alanindaki hemsirelik arastirmalarina iliskin kendi literattrlerini
olusturmak icin en ¢ok atif alan dergi yayinlarini incelemeleri énerilir.
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INTRODUCTION

Stroke is the second most common cause of death worldwide after
heart diseases, and its incidence increases proportionally with age.’
It is estimated that approximately 17 million people suffer a stroke
globally each year, with 140,000 cases occurring annually in our
country. According to the latest report by the Turkish Statistical Insti-
tute (TUIK), of the 565,594 deaths that occurred in 2021, 33.4% were
caused by diseases of the circulatory system, and cerebrovascular dis-
eases accounted for 18.9% of this rate.> Medically, the term “stroke” is
defined as the death of brain cells and loss of function in the affected
area of the brain due to the narrowing, blockage, or rupture of brain
blood vessels, which causes a reduction or complete cessation of
blood, oxygen, and nutrient flow to brain tissue.>”

It is a well-known fact that stroke nurses have a very important role
in providing and sustaining care for stroke patients.>*%” Nurses as-
sess swallowing, nutrition, urinary monitoring, and weight control in
stroke patients. They monitor recovery, risk factors, and medication
adherence, and facilitate patients’transition to community care.®* Ad-
ditionally, nurses provide self-care management to help stroke survi-
vors maintain their independence.’"

Considering stroke as a leading cause of death and its potential to
cause long-term disability, rapid and effective diagnosis, treatment,
and care management of stroke are of great importance. Significant
focus has been placed on scientific studies in the field of stroke for
prevention, care of stroke patients, and management of complica-
tions. Nurses play a critical role in these studies and lead important
advances in stroke management.>¢4° Technological developments
also contribute to progress in this area. Given the variety of neces-
sary interventions for stroke, an increase in nursing studies related to
stroke is expected in the future, as it is today.

Literature reviews are important in academic research as they provide
a general overview of a specific research area, gather and categorize
relevant information, and identify areas requiring further study. The
proliferation of academic journals and publications, coupled with
the exponential increase in scientific knowledge production, fur-
ther emphasizes the need for comprehensive reviews. However, re-
searchers often rely on evidence obtained from prestigious journals
without considering a broader range of sources.’" In conclusion, it
has become increasingly difficult to stay up to date and categorize
large volumes of information using traditional review methods. This
situation has led to a rise in the popularity of bibliometric analysis,
which enables a comprehensive examination of the entire body of

MAIN POINTS

« This bibliometric analysis examined nursing studies in the field of stroke in-
dexed in the Web of Science (WoS) database between 1974 and 2024.

Nursing studies in the stroke field involved contributions from 2,368 institu-
tions and 6,713 researchers from 72 countries.

« The United States (USA) stood out as the country publishing the highest num-
ber of articles.

- A total of 169 different journals publishing nursing articles in the stroke field
were identified, with the Journal of Neuroscience Nursing being the journal
with the highest publication volume.

« According to co-citation analysis, measurement tools such as the Barthel Index
and Mini Mental Test (MMT) play a vital role in post-stroke patient assessment.

literature within a research field. The growing advancement of com-
puter technology, the internet, and bibliographic electronic databas-
es has made bibliometric analyses possible. Bibliometric analysis has
emerged as an important tool to measure the scientific outputs of
various scientific elements (e.g., articles, authors, keywords, journals,
institutions, and countries) within any research domain, and to ex-
amine how the intellectual, social, and conceptual structure of the
relevant field evolves over time based on the relationships and in-
teractions among these elements.''¢ Bibliometric techniques allow
for mapping the intellectual and conceptual structure of a research
area in a way that complements previous reviews. Bibliometrics ap-
plies a systematic procedure for selecting, organizing, and visualizing
information from large databases through mathematical algorithms.
Using this approach, researchers can effectively track the status, de-
velopments, and gaps in their respective fields.'>'*

In this study on nursing publications in the field of stroke, a biblio-
metric analysis and literature review of articles indexed in the Web
of Science (WoS) database by Clarivate Analytics up to 2024 was
planned with two specific objectives. First, it aims to conduct a de-
scriptive study using quantitative and qualitative bibliometric perfor-
mance indicators to identify the main articles, journals, and scholars
that have significantly contributed to the development of stroke re-
search. While quantitative indicators are represented by the number
of publications, qualitative indicators measure the academic impact
of the research through metrics such as citation count. Therefore, the
use of bibliometric performance analysis provides researchers with
new perspectives and offers an updated overview of the stroke field
by identifying the journals and authors that form the intellectual
foundation of the stroke literature. The second aim of this study is to
identify trends and patterns in this research field based on co-word
analysis. Co-word analysis is a bibliometric tool that examines the
co-occurrence of keywords in publications within a specific field and
analyzes the relationships among these keywords. Thus, the use of
co-word analysis allows us to determine the conceptual structure of
the field.’>'¢

In this study, a bibliometric analysis was employed to evaluate the
trends in articles published on nursing studies in the field of stroke
and to synthesize the existing findings. This study will assist re-
searchers in identifying the most influential authors, journals, and
institutions in the field of stroke, thereby contributing to a deep-
er understanding of stroke and enriching the existing literature.

Our study seeks to answer the following questions:

1. What is the annual change in the number of publications and
citations related to nursing studies in the field of stroke?

2. Which are the most influential articles related to nursing
studies in the field of stroke?

3. Who are the most productive and influential authors,
countries, institutions, and journals in the field of nursing stud-
ies on stroke?

4. What is the nature of the relationship among authors,
institutions, and countries (co-authorship analysis)?

5. What is the nature of the relationship among the most
researched topics/concepts (co-word analysis)?

6. What is the co-citation analysis of the most cited references?
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MATERIAL AND METHODS

Study Design

This study is a descriptive retrospective bibliometric research study.
The BIBLIO checklist was used in the reporting of this study. To review
the trends and current topics examined in existing articles related to
nursing studies in the field of stroke, a methodology consisting of
two sequential steps, as explained in this section, was followed. The
first step is the data search protocol. The second step includes the
methodology for organizing and analyzing the dataset.

Data Collection

Firstly, the data source for the study was determined. In the pro-
cess of obtaining the study data, the Web of Science Core Collection
(WoSCC) database was selected. Within the search strategy, MeSH
terms such as the word “stroke” and its combinations were entered
into the topic field. The following keywords were used in the data-
base: (TS = “stroke” OR “ischemic stroke” OR “cerebral infarction” OR
“cerebral embolism” OR “cerebrovascular disease”). The data of the
study were collected on September 5, 2024 Inclusion criteria were:
(1) articles published in English; and (2) articles published in the
field of nursing within the WoSCC category. Exclusion criteria were:
early access articles, books, book chapters, conference papers, and
editorial publications. The studies listed in the WoSCC database were
downloaded by clicking the “Export” button and selecting the “tab
delimited file"” option as “full record and cited references.”’

Data Analysis

At this stage, version 1.6.20 of the VOSviewer software was used to
analyze the data."” The software was used to perform citation analy-
sis, co-authorship, co-occurrence, and co-citation analyses by focus-
ing on various analysis units such as authors, countries, institutions,
journals, and keywords. VOSviewer provides three types of visualiza-
tions: network visualization, overlay visualization, and density visual-
ization. The maps created, visualized, and analyzed using VOSviewer
contain items, which may include publications of interest, research-
ers, or terms. There may be a link between any pair of items. Examples
of such links include bibliographic coupling between publications,
co-authorship between researchers, and co-occurrence between
terms. In the network visualization, items can be shown with their la-
bels and, by default, a circle. The size of the label and the item’s circle
is determined based on the item's importance. The higher the impact
of anitem, the larger its label and circle. For some items, the label may
not be displayed. This is done to prevent labels from overlapping. The
color of an item is determined by the cluster to which it belongs.
Lines between items represent links. By default, up to 1000 lines are
displayed, representing the 1000 strongest links between items.'>'¢

Analysis Methods Used in the Study

In this study, bibliometric analysis methods including citation anal-
ysis, co-author analysis, co-word analysis, and co-citation analysis of
cited references were used.

Citation Analysis

The VOSviewer program enables citation analysis of documents,
sources, authors, institutions, and countries. Citation analysis is a
method used to identify collaborations among scientific publications
and to map research fields. It is also used to evaluate the impact of re-
search outputs and to observe knowledge transfer between fields.'>'
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Co-author Analysis

Co-author analysis examines collaboration and interaction among
authors. This analysis is used to understand collaboration patterns
and to identify prominent authors in scientific studies. The VOSview-
er program is used to conduct co-authorship analysis among authors,
institutions, and countries. As expectations regarding the quantity
and quality of academic publications increase, multi-authored works
and collaborations have become even more important. Co-author
analysis not only measures collaboration in scientific publications but
also serves as a valuable tool for revealing social ties among authors,
institutions, and geographic regions. Additionally, this analysis can
identify collaborations between institutions and countries by using
bibliographic data.'>"*">

Co-word Analysis

Co-word analysis examines the co-occurrence frequency of terms in
texts. This analysis is used to identify the relationship between a spe-
cific topic or word and other words. Co-word analysis can be used to
investigate the conceptual structure of studies. It also helps to identi-
fy similar topics and research trends.’'¢

Co-citation Analysis

Using the VOSviewer program, co-citation analysis can be performed
on cited references, cited sources, and cited authors. This analysis
method is used to establish thematic similarity between two studies
and to identify related previous works. For a strong co-citation analy-
sis, many authors need to have been cited together before. Authors,
sources, or documents that are frequently cited together are assumed
to have strong relationships, and these documents or authors usually
receive high citation counts individually as well.'>'¢ Before each anal-
ysis, the relevant data were thoroughly reviewed, and VOSviewer’s
thesaurus files (synonym dictionaries) were used to merge author,
journal, and institution names written in different languages or char-
acters or to unify words with the same or similar meaning.

Validity, Reliability and Accuracy

In this study, the literature review was conducted independently by
the authors and consensus was reached. Bibliometric studies gener-
ally analyze works from a single database. The selection of studies
to be included and the possible quality control require the content
screening process to be both rigorous and rapid. Both authors per-
formed simultaneous searches in the Nursing category of the WoSCC
database on separate computers using the same keywords. They
agreed on the filtering procedures applied up to the data collection
date, September 5, 2024.

Ethical Considerations

This study is a descriptive and retrospective bibliometric analysis
based on data retrieved from the Web of Science Core Collection da-
tabase. Since the study does not involve human or animal subjects
and does not include personal or sensitive data, ethical committee
approval was not required in accordance with institutional and
national research ethics guidelines.
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RESULTS

The search resulted in a total of 3,302 nursing studies published in
the field of stroke for all years (1974-2024). Among these, 2,568 were
identified as stroke-related articles in the nursing field. Twenty-six of
these were excluded because they were early access articles, 10 were
conference proceedings, and 9 were book chapters. Studies in lan-
guages other than English were also excluded: Spanish (n=27), Ko-
rean (n=23), Portuguese (n=16), German (n=7), Italian (n=4), French
(n=2), Polish (n=2), and Norwegian (n=2). Bibliometric analysis was
conducted on 2,440 articles meeting the inclusion criteria.

The annual trends of the number of articles published and citations
received in nursing studies related to stroke are shown in Figure 1.
The annual publication volume is considered an important indicator
of academic interest and the intensity of activity in a research field.
The articles included in this study were published between 1974 and
2024, as shown in Figure 1. The first article in this field, titled "Mea-
surement of stroke care nursing proficiency," was published by Miller
and colleagues in 1974 in the International Journal of Nursing Stud-
ies.18 When annual publication counts are examined, the most pro-
ductive year was identified as 2021, with 240 studies. Between 1974
and 2005, the average annual number of articles showed a very slow
increasing trend. From 2005 to the present, annual publications and
citation counts have shown a general upward trend. These results
indicate that the number of studies focusing on stroke is gradually
increasing.
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Figure 1. Publication and Citation Numbers Related to Nursing Studies in the
Field of Stroke (1974-2024).

The five most cited articles in the field of stroke between 1974 and
2024 were analyzed. The most frequently cited topics were pio-
neering articles on caregivers after stroke and stroke rehabilitation.
Among journals, the main source was the Journal of Advanced Nurs-
ing (Table 1).

To evaluate the performance of articles published on stroke, the five
most cited articles from the recent period of 2021-2024 are shown
in Table 2. These articles focus on post-stroke care, rehabilitation,
stress-related interventions, and the necessity of formal and infor-
mal care in stroke management. The International Journal of Nursing
Studies is the main source for these articles (Table 2).

Table 1. Top 5 Most Influential Articles on Stroke in Nursing (1974-2024)

No Article Title Author(s) Journal Title Publication ~ Annual  Total
Year Average  Citation
(itation

1 Testing a model of post-stroke Shaughnessy  Rehabilitation 2006 837 159
exercise behavior etal. Nursing

2 Barriers and facilitators to Damushetal. ~ Rehabilitation 2007 8.78 158
exercise among stroke survivors Nursing

3 Living with stroke: a phenomeno-  Burton, (R Journal of 2000 6.12
logical study Advanced

Nursing.

4 Task-oriented training in reha- Rensink etal.  Journal of 2009 9.44 151
bilitation after stroke: systematic Advanced
review Nursing.

5 Self-efficacy and its influence on ~ Korpershoek  Journal of 20m 10.64 149
recovery of patients with stroke:a  etal advanced
systematic review nursing

Table 2. The 5 Most Effective Current Articles in the Field of Stroke in Nursing
(2021-2024)

No Article Title Author(s) Journal Title Publication  Annual Total
Year Average  (Citation
Citation
1 Virtual reality for limb motor Zhangetal.  Journal of 2021 17.75 n
function, balance, gait, cognition advanced
and daily function of stroke nursing
patients: A systematic review and
meta-analysis
2 Characteristics of self-care Riegeletal.  International 2021 15.5 62
interventions for patients with journal of nurs-
a chronic condition: A scoping ing studies
review
3 Enablers and barriers in hospi- Chenetal.  Journalof clini- 2021 11.25 45
tal-to-home transitional care for cal nursing
stroke survivors and caregivers: A
systematic review
4 Effectiveness of dyadic psychoed-  Mou etal. International 2021 7 28
ucational intervention for stroke journal of nurs-
survivors and family caregivers ing studies
on functional and psychosocial
health: A systematic review and
meta-analysis
5 Dysphagia screening in residential ~ Artilesetal. ~International 2021 7 28
care settings: A scoping review journal of nurs-
ing studies

In Table 3, the most contributing and productive authors in the re-
search field are listed according to the number of documents, along
with their affiliated institutions, countries, citation counts, and total
link strength values. The top three most productive authors contrib-
uting the most to the field are Sandy Middleton, DaiWai M. Olson, and
Li-Hong Wan.

Citation analysis was conducted covering four main areas: authors,
authors’ affiliated institutions, countries, and journals.
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Table 3. Most productive authors and their affiliated institutions

Institution / Country Author Numberof ~ Number  Total connection
publications  of power
citations

Australian Catholic University/ Sandy 17 139 n

Australia Middleton

Texas Southwestern University DaiWai M. 14 90 5

/USA Olson

Sun Yat-sen University/People's Li-HongWan 13 154 37

Republic of China

Georgia State University/ USA Dawn M. n 9 29
Aycock

Georgia State University/ USA Patricia C. n 122 29
Clark

University of Illinois/ USA HolliA.DeVon 11 154 2

Rome Tor Vergata University/ Italy ~ Rosana Alvaro 10 219 131

Australian Catholic University/ SimeonDale 10 53 9

Australia

University of Sao Paulo/ Brazil Thelma Leite 10 45 1
de Araujo

University of Oslo/ Norway Marit 10 327 4
Kirkevold

Citation Analysis of Authors

Author Citation Analysis is presented in Figure 2. It shows the fif-
ty-three most productive authors with at least five publications, who
have the highest citation counts and total link strength (TLS), a metric
that quantitatively expresses an item's overall level of interaction and
importance within the bibliometric network. The total link strength
value is used to understand the centrality, significance, or influence of
the item within the network. An author with a high total link strength
may indicate extensive collaboration or interaction with many other
authors in the field. These authors are visualized as eight clusters in
turquoise, red, green, blue, yellow, orange, pink, and purple colors, re-
spectively, using the scientific mapping method. A cluster is a group
of items on a map. Clusters are labeled using cluster numbers. The
color of an item corresponds to the cluster it belongs to. In Figure 2,
each color represents a different cluster. The distance between two
authors on the map approximately indicates their relationship; gen-
erally, the closer two authors are, the stronger their relationship. In
VVOSviewer, items and labels are represented by circles. The size of the
circle and label reflects the strength of the item. Lines between circles
indicate connections between items."”
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Figure 2. Citation Analysis of Authors.
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During this mapping, some authors were excluded outside the
threshold in a way that would not change the result. In Figure 2,
Ercole Vellone (219 citations, 10 articles) ranks first with a total link
strength of 150; Rosaria Alvaro (129 citations, 10 articles) is second
with a TLS of 150; Silvio Simeone (217 citations, 9 articles) is third
with a TLS of 145; and Pucciarelli Gianluca (189 citations, 9 articles) is
fourth with a TLS of 138.

A total of 72 countries contributed to this study. The most productive
countries according to citation analysis are shown in Figure 3. Based
on author affiliations in the included studies, it was determined that
researchers from 72 countries conducted the studies.
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Figure 3. Citation Analysis by Countries.

Figure 3 shows the collaboration networks established among 19
countries with at least 20 publications each, out of the total 72 coun-
tries analyzed. The networks are divided into three clusters represent-
ed by green, blue, and red colors. The United States, with 851 articles,
has the highest number of publications, constituting nearly half of all
articles. China ranks second with 188 articles, followed by Australia
with 138 articles. General collaboration is presented in three different
clusters with various colors, and the thickness of the lines indicates
the strength of the connection between two countries. The distance
between countries represents how closely related they are in the re-
search field. Examining publications affiliated with Turkiye , it was
found that there are 29 studies published in the stroke field and that
collaborations occurred with ten different countries.

The most productive institutions according to the citation analysis
are presented in Figure 4. Considering the researcher affiliation infor-
mation of the included studies, it was determined that a total of 2,368
institutions conducted these studies.
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Figure 4. Overlay Visualization of Institutions by Year Based on Citation
Analysis.



Akdeniz et al. Bibliometric Analysis of Stroke in Nursing

Turkish Journal of Cerebrovascular Diseases 2025; 31(2):94-103

29

dukeuniv univ nigarolina univ pittsburgh univilllinois

Figure 5. Citation Analysis of Institutions Affiliated with Authors.

When examining the visual networks shown in the map in Figure 4, it
can be inferred that stroke research over time, especially around the
year 2020, increasingly focused on institutions from the People's Re-
public of China, such as Sun Yat-Sen University, Hong Kong Universi-
ty, and Chung Shan Medical University. It is also possible to say that
institutions grouped within the same color cluster in Figure 4 were
the more pioneering organizations in those same years. The connec-
tions between institutions represent co-authorship relationships.

Figure 5 displays the overall collaboration networks representing
the strongest connections established through the analysis of eight
institutions among the 2,368 included in this study, each having at
least 100 citations and at least 20 publications. These networks con-
sist of three clusters colored green, blue, and red, respectively. Fig-
ure 5 also shows the top three most productive institutions both in
terms of publication count and citation numbers, namely Karolinska
University, University of Pittsburgh, and Duke University.

According to the citation analysis, the most productive journals are
given in Figure 6. Examination of the journals where the included
studies were published revealed that nursing studies in the field of
stroke have been published across a total of 169 journals.

journal of adégnced nursing rehabilitafgen nursing

journal of Wca\ nursing

journal of cardipvascular 1
natienal j@urnal of nursi

journal of neug@science nursin

scandinavian j@lsrnal of caning

f'j% VOSviewer

Figure 6. Citation Analysis of the Most Productive Journals.

The distance between two journals in the visualization approximate-
ly represents their relationship in terms of co-citation connections.
Generally, the closer two journals are, the stronger their relationship
is. The strongest co-citation connections between journals are also
shown with lines. According to Figure 6, among 169 different jour-
nals, collaboration networks representing the strongest connections
were visualized as two clusters in green and red, formed by analyzing
eight journals with at least 500 citations and 50 publications each.
The top three journals with the highest number of publications were
Journal of Neuroscience Nursing (n=168), Journal of Clinical Nursing
(n=165), and Journal of Advanced Nursing (n=112).

univ washington

karoligska inst

Co-Author Analysis
A total of 6,713 authors from 72 countries contributed to published
nursing studies in the field of stroke. The co-authorship analysis of
the authors revealed that 57 authors from 6,713 authors each had at
least five co-authors.

Figure 7 visualizes author relationships in the studied field. Instead of
including all authors, this visualization focuses on those surpassing a
specific threshold of connection strength. Using this method, instead
of showing the cluster of 57 authors with at least five publications
each, seven different authors forming the largest connected element
cluster in the network are presented. This methodological choice en-
sures the identification and focus on the most influential and central
authors in the analysis.
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Figure 7. Co-Author Analysis.

Authors with the strongest connections are grouped into three clusters
represented by red, green, and blue colors. Authors within the same
color cluster share similar themes and demonstrate a co-authorship
relationship. The proximity of the circles indicates a co-authorship
relationship between authors, while the thickness of the connecting
lines reflects the strength of this relationship. Sandy Middleton has
been identified as the author with the highest total link strength and
possesses strong co-authorship ties. She is in the same color cluster as
Dominique Cadilhac, Simeon Dale, and Caleb Ferguson, indicating po-
tential collaboration. A thick line between Sandy Middleton and Sime-
on Dale shows a stronger relationship between them. Although locat-
ed in different groups on the network map in Figure 7, some studies
reveal co-authorship between Sandy Middleton and Anne Alexandrov.

Author Keywords Co-occurrence Network

Figure 8 shows the co-occurrence network and clusters of author
keywords in stroke literature research. This type of analysis visualizes
the most frequently used keywords by authors and displays a layered
visualization based on these keywords. It also provides a chronological
overview of the co-occurrence network of stroke research, illustrating
its development over time.
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Figure 8. Chronological Overview of the Author Keywords Co-occurrence
Network In the 2,440 studies included in the analysis, a total of 3,758 keywords
were identified.

The existing networks only display keywords that appear more
than twenty times. Instead of showing all 3,758 different keywords,
Figure 8 represents the largest connected component consisting of
only 32 items. The size of the words in Figure 8 reflects the frequen-
cy of keyword usage. The largest keyword is ‘stroke’ (667 occurrenc-
es), followed by ‘nurses’ (242) and ‘rehabilitation’ (127) in third place.
When examining the chronological use of the most frequently used
keywords by authors, those used in earlier periods are visualized in
purple, while those from recent periods are shown in yellow. Key-
words such as ‘disability, ‘nurses, ‘stroke and rehabilitation’ were more
common in past years. In contrast, keywords like ‘critical care,"anxiety,
and ‘older adults’ have become more dominant in recent years. This
visual representation of keywords provides insight into the evolution
of the field.

Co-Citation Analysis

This type of analysis involves examining the co-citation of referenced
sources. Co-citation analysis is a bibliometric method used to reveal
the intellectual structure and relationships within scientific literature.
In this analysis, the frequency with which two or more publications
are cited together by another publication is investigated. The more
frequently this relationship is repeated, the stronger the intellectual
connection between the two publications is assumed to be.

In Figure 9, among the 52,082 referenced sources, the 47 with at least
20 citations and the highest total link strength were visualized as five
clusters colored red, green, blue, yellow, and purple. The sources with
the highest citation counts include the article by Mahoney et al. with
95 citations and a total link strength of 116, and the article by Folstein
et al. with 49 citations and a total link strength of 49; both of these are
located in the blue cluster.”?°
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Figure 9. Co-Citation Analysis of Referenced Sources.

100

DISCUSSION

In this study, a bibliometric analysis of 2,440 nursing articles pub-
lished in the field of stroke was conducted using the VOSviewer
software. Key publications, influential authors, current research
topics, and emerging trends were identified. The absence of pre-
vious studies in the literature that identify trends in nursing
research on stroke, visualize collaborations, and highlight recent
developments demonstrates the unique value of this study. In
this research, nursing articles published between 1974 and 2024
in the field of “stroke” and indexed in the WoSCC database were
examined through descriptive and bibliometric analyses. It is
anticipated that this study will provide researchers, healthcare
professionals, and institutions with valuable information regarding
the most productive authors, countries, and institutions in the field
of stroke-related nursing research. Consequently, it will offer insights
into emerging research trends, potential collaborations, the most
commonly used journals in this area, and the most frequently cited
sources. Furthermore, this study is expected to shed light on existing
gaps in stroke research and thereby contribute to the expansion and
deepening of the current literature in this field.

The findings of the bibliometric analysis indicate a significant in-
crease in the number of articles published in this field since 2005. This
trend continued into 2021, with the highest number of articles being
published in that year. The increasing number of studies in this field is
expected to contribute to the development of a comprehensive body
of literature. Furthermore, our analysis shows a marked decline in the
number of studies conducted in 2022. It is estimated that this de-
crease is likely related to the COVID-19 pandemic period. As is known,
during the pandemic, communication restrictions were experienced
between healthcare workers and patients due to isolation measures.
In addition, patients encountered difficulties in accessing healthcare
facilities and services. A significant decrease in the number of admis-
sions to stroke centers has also been reported.?! Today, the number of
individuals diagnosed with stroke continues to rise each year. In this
context, nursing studies in the field of stroke are expected to remain
an important area of focus in the future.'?

The stroke-related articles reviewed were produced by 6,713 re-
searcher-authors affiliated with 2,368 institutions across 72 countries
and were published in 169 different journals. Examining the coun-
tries, authors, or journals with the highest number of publications
related to the topic provides insight into their productivity. The coun-
try, institution, author, or journal with the highest number of publica-
tions is considered the most productive.'>'® In our study, in terms of
countries/regions with the most publications on nursing and stroke,
the majority of articles originated from the United States, the People's
Republic of China, and Australia, which is strongly associated with the
economic development of these countries. Additionally, the health-
care budget may be an important factor. According to the analysis in
this study, the United States was identified as the most productive
and collaborative country in nursing research on stroke. According
to current data, in 2022, stroke was responsible for one in every six
deaths caused by cardiovascular disease in the US. In the US, stroke
is one of the leading causes of long-term severe disability, particu-
larly by reducing mobility in more than half of patients aged 65 and
older. Accordingly, the United States is among the countries with the
highest care burden due to stroke. To address this issue, the U.S. ad-
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vocates for the use of individual behavior change interventions and
provides substantial support to researchers in this field. Furthermore,
numerous funds and programs support stroke-related research in
the United States. The Centers for Disease Control and Prevention ac-
tively works to reduce stroke-related deaths and disabilities through
national initiatives and programs.??> Considering all these factors and
the country’s available resources, it is not surprising that the U.S. has
the highest number of publications and collaborations.

In our study, Karolinska Institute, the University of Pittsburgh, and
Duke University were identified as the most productive institutions
in terms of both the number of publications and citations (Figure 5).
Karolinska Institute, which ranked first with 32 publications and 335
citations, is a research-oriented medical university located in Stock-
holm, Sweden, and is one of the world’s leading medical research
institutes. Similarly, the University of Pittsburgh, located in the Amer-
icas, ranked second with 28 publications and 334 citations. In third
place is Duke University, located in the United Kingdom, with 24 pub-
lications and 191 citations. Based on these data, these institutions are
considered to be more influential in stroke research within the field
of nursing.

In our study, the majority of nursing publications on stroke were
published in journals such as the Journal of Neuroscience Nursing,
Journal of Clinical Nursing, and Journal of Advanced Nursing (Figure
6). Analyzing the journals that publish the most articles on stroke
and nursing provides insight into their productivity. In academic lit-
erature, journals with high impact factors are generally considered
more significant and authoritative. Therefore, it is recommended that
researchers, healthcare professionals, and institutions examine these
journals to gain insight into the themes and research trends in this
field, with the aim of developing a robust evidence base for stroke-re-
lated nursing studies. In addition to the findings of country and insti-
tution analyses, the publishers of these high-volume journals are also
largely centralized in the Americas and Europe.

Our study revealed that the United States is the most productive and
collaborative country in terms of country, institution, and journal
network analyses. Additionally, it was found that there are 29 studies
conducted in our country in this field and collaborations have been
established with ten different countries. These results may be at-
tributed to the economic, technological, and educational advantages
of these countries, as well as the financial resources they allocate to
support research activities. In line with these findings, it is recom-
mended that researchers from developing countries enhance their
collaborations with researchers from developed countries in future
studies.

The researcher collaboration process can be defined as the act of
sharing knowledge, ideas, and resources, which facilitates the devel-
opment of new concepts and the emergence of new research areas,
thereby increasing research productivity.''* In the author collabora-
tion network analysis, it was determined that 53 authors, represent-
ing 0.8% of the 6,713 authors and having at least five publications,
have stronger connections with each other. Ercole Vellone, with 219
citations, 10 publications, and a total link strength of 150, ranks as
the top author. Rosaria Alvaro, with 129 citations and 10 publications,
holds the second highest rank. Silvio Simeone ranks third with 217 ci-
tations and 9 documents, while Gianluca Pucciarelli is in fourth place

with 189 citations and 9 documents (Figures 2 and 7). Authors with
the highest total link strength in the field of stroke research, such as
Ercole Vellone, Rosaria Alvaro, Silvio Simeone, and Gianluca Puccia-
relli, have a history of co-authoring research articles. The institution
to which these researchers are affiliated, the University of Rome Tor
Vergata, ranks fifteenth in terms of total link strength among 48 insti-
tutions with at least 10 publications and at least 100 citations, out of
2,368 institutions publishing on stroke in the field of nursing, with a
total of 2,440 stroke-related publications.*

A quantitative analysis of the number of articles and citations of
authors in the field of stroke nursing reveals that Sandy Middleton
is the author with the highest number of publications, indicating
that she is the most prolific author. Additionally, the number of cita-
tions her publications have received is also noteworthy (Table 3 and
Figure 7). Sandy Middleton is a leading researcher who has received
the "Article of the Year" award.* Sandy Middleton, Dominique Cadil-
hac, Simeon Dale, and Caleb Ferguson are in the same color cluster,
indicating that they are engaged in similar themes and may share a
co-authorship relationship. Caleb Ferguson'’s research focuses on atri-
al fibrillation, stroke prevention, and healthcare improvement. He has
contributed to national clinical practice guidelines, including those
of the National Heart Foundation of Australia, the Cardiac Society of
Australia and New Zealand, and the Stroke Foundation.?” The thickest
line between Sandy Middleton and Simeon Dale indicates a closer
relationship between them compared to other authors. Although
Sandy Middleton and Anne Alexandrov are in different clusters, the
network map shown in Figure 7 indicates that they have co-authored
some studies.” In Tirkiye, notable authors contributing to the field
of stroke include Tilek et al., Yilmaz et al., Kiiciikakgiin et al., Sahbaz
and Medin-Ceylan, Cekici and Yurttas, Kliciikakglin and Atay, Bal and
Kog, Avci and Goziim, and Kalav et al.*#'%2732 |t is recommended that
nurse researchers working in the field of stroke follow the studies of
these authors.

In our study, a total of 3,758 distinct keywords were identified. The
keyword network analysis indicates that, between the years 1974 and
2024, the largest node was formed by the keyword “stroke,” followed
by “nursing” and “rehabilitation.” The size of the node indicates the
number of connections. As Van Eck and Waltman (2010) pointed out,
mapping and clustering reinforce each other.16 Figure 8 presents the
evolution of authors’keywords over time. Along with other visual net-
works, this provides insight into the evolution of the field. In the field
of stroke research, it can be concluded that the terms critical care,
anxiety, and older adults have been increasingly used.

In academic research, co-citation analysis examines two authors and
their studies to establish connections between subjects. It identifies
relevant and significant works.'>'*'® By embodying the invisible in-
tellectual relationships and interactions in the scientific literature,
co-citation analysis is an indispensable tool for gaining an in-depth
understanding of the dynamics, key components, and developmen-
tal trajectory of a research field. In co-citation analyses, if a study is
frequently cited together with other studies, it can be considered sig-
nificant.’3 In Figure 9, the study by Mahoney et al. (1965) on the
Barthel Index, which appears in the blue cluster, has the highest num-
ber of citations and link strength because it introduced an important
index for measuring independence in rehabilitation.”” The Barthel
Index has been extensively examined for its reliability and validity.>*
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The second most frequently cited reference in the blue cluster is the
study by Folstein et al.? The Mini-Mental State Examination (MMSE),
introduced by Folstein and colleagues, is a fundamental tool in neu-
rology and psychiatry. It is commonly used to assess cognitive func-
tion in the elderly.*>*¢ With a total link strength of 45 and 46 citations,
the most frequently cited article in the red cluster is the study by
Jauch et al. This study provides guidance on the early treatment of pa-
tients with acute ischemic stroke. It was published as a guideline for
healthcare professionals by the American Heart Association/Ameri-
can Stroke Association.’’ In the green cluster, the most cited article is
the one by Benjamin et al., which has a total link strength of 41 and
46 citations. This article is a report prepared by the American Heart
Association and presents data on heart disease and stroke statis-
tics.>* These studies are of great importance in the field of stroke and
are considered to have significantly influenced the literature.?3*3”
The frequent co-citation of the Barthel Index and the Mini-Mental
State Examination in stroke-related analyses highlights how critical it
is to address a patient’s physical independence and cognitive status
as an inseparable whole in post-stroke care and research. These two
measures are considered essential tools for comprehensively evaluat-
ing the overall condition of stroke patients and developing individu-
alized rehabilitation strategies.

Study Limitations

Some limitations of the study can be listed as follows. Given that the
literature was obtained solely from the Web of Science database, it is
possible that some relevant publications may have been overlooked.
Additionally, since only articles were included in the analysis, certain
important perspectives might have been missed. The inclusion of
only English-language publications may also limit the generalizabil-
ity of the study. For these reasons, further bibliometric analyses are
needed to examine nursing publications on stroke from different da-
tabases. Moreover, the findings of this study are limited to the time
at which the literature search was conducted. If a similar study were
conducted at a different time, the results in terms of publication and
citation numbers might vary.

CONCLUSION

In this research study, a bibliometric analysis was conducted to exam-
ine published studies related to nursing research in the field of stroke.
The analysis was carried out on publications indexed in the Web of
Science database between the years 1974 and 2024. It revealed
several important findings, including the identification of the most
productive authors, countries, journals, institutions, and keywords in
this field. The analysis showed that a total of 6,713 researchers from
2,368 institutions in 72 countries contributed to the articles exam-
ined. The United States was identified as the country with the high-
est number of published articles. From an institutional perspective,
Karolinska Institute, the University of Pittsburgh, and Duke University
were found to be the leading institutions in terms of both publication
volume and citation impact. The study also identified 169 different
journals that published nursing articles on stroke, with the Journal
of Neuroscience Nursing having the highest publication volume. This
research highlights international collaboration and emphasizes the
institutions and journals that have made significant contributions to
nursing studies on stroke.
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