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ABSTRACT

Background: Postoperative delirium (POD) is an acute postoperative syndrome of the central nervous system that
seriously affects the prognosis of patients. Many vital advances have been made in the study of the management
of POD. We conducted a bibliometric analysis of research on the prevention and treatment of POD over the past
20 years to consolidate current research focal points and emerging trends in this domain.

Methods: We searched the Web of Science Core Collection database for literature published between 2004 and
2023. VOSviewer, CiteSpace, Microsoft Excel, Scimago Graphica, and the R tool “bibliometrix™ were used to
analyze and visualize annual publications, countries, organizations, journals, authors, keywords, and references.
Results: A total of 1848 eligible publications were identified, with a general uptrend observed in both annual
publications and citations. The USA was the most profitable country, ranking first in total publications. The most
active institution was Harvard Medical School. Inouye, Sharon K was the most prolific scholar due to her
numerous publications and citations. According to the co-occurrence network, the strongest citation bursts and
co-cited references analysis fresh hot topics included “dexmedetomidine,” “neuroinflammation,” “haloperidol
prophylaxis,” and “guideline.”

Conclusions: Research on prevention and treatment of POD is gaining significant momentum worldwide. Current
hot spots include early perioperative prevention strategies and integrated multi-method treatments. Effective
drugs for it is one of the directions in the future. The management of pediatric patients with POD has caused
concern in recent years. This bibliometric analysis is poised to guide future research trajectories in this field.

Introduction

characterized by restlessness, irritability, and even rambling in about 25
% of patients, easily noticed by healthcare professionals. The hypoactive

Delirium, characterized by acute impairments in attention and
cognition, represents a prevalent, detrimental, costly, and frequently
life-threatening condition among the elderly [1]. Postoperative delirium
(POD) is defined as a clinical entity meeting the diagnostic criteria
outlined in DSM-5, manifesting within the hospital setting within one
week post-surgery or before discharge [2]. The incidence of delirium
ranges from 6 % to 46 % after cardiac surgery, while non-cardiac surgery
patients exhibit an approximate 23.8 % incidence rate [3,4]. The clinical
presentation of POD can be characterized by acute onset and fluctuating
course and can be categorized into subtypes, including “hyperactive,”
“hypoactive,” and mixed presentations. The hyperactive variant is

variant may be underrecognized, accounting for about 50 % of patients,
which is characterized by lethargy, silence, and quietness, as well as
cognitive dissociation. The mixed type accounts for about 25 % of cases,
combining some clinical features of both the hyperactive and hypoactive
activity types [5]. POD may lead to dementia, post-traumatic stress
disorder, prolonged hospital stays, additional medical care, and even
death [6]. The annual healthcare costs in the United States attributable
to POD were $32.9 billion in 2020 [7]. Many studies have been con-
ducted on the management of POD, including diagnosis, prevention, and
treatment, in the past 20 years. However, the research trends, details,
and hotspots in preventing and treating POD are less reported.
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Fig. 1. Flowchart for literature retrieval and screening.

Bibliometric analysis evaluates scholarly output, delineates aca-
demic frontiers, and anticipates trends within a particular research
realm by drawing upon scientific literature databases and metrology
attributes. It is widely accepted that bibliometric analysis can yield and
provide detailed information, including but not limited to nations, in-
stitutions, authors, journals, keywords, and visual co-citation analysis.
By contrast, other methodologies, including mate analysis, traditional
reviews, and experimental research, need to achieve the thoroughness
provided by bibliometric analysis [8]. Nevertheless, a systematic bib-
liometric appraisal focusing on POD prevention and treatment must be
presented. Therefore, we are leveraging metric analysis software such as
CiteSpace and VOSviewer to scrutinize patterns and prominent areas in
the current POD prevention and treatment landscape.

Materials and methods
Search strategy

Web of Science (WOS) is widely regarded as a premier academic
database source for bibliometric analysis [9]. Therefore, we investigated
the Web of Science Core Collection (WoSCC) database for papers pub-
lished between 2004 and 2023 on the prevention and treatment of POD.
Our search criteria included the terms “(TS = (prevention) OR TS =
(prophylaxis) OR TS = (treatment) OR TS = (therapy) OR TS = (ther-
apeutic)) AND TS = (postoperative delirium)”. Subsequently, we

36

excluded Editorial Material, Letters, Meeting Abstracts, and any other
document types deemed irrelevant to our study and focused on two
categories: “Article” and “Review” [10]. “Article” encompassed original
research pieces, while “Review” constituted surveys of research deemed
authoritative. Additionally, we excluded any duplicate literature and
literature published outside the specified year range of 2004 to 2023,
ensuring the timeliness of our analysis. Data collection was completed
with an expiration date of December 20, 2023.

Data analysis

Various software tools and methodologies were employed to analyze
the collected data, with VOSviewer and CiteSpace recognized as prom-
inent bibliometric tools [11,12]. VOSviewer 1.6.19 was utilized to
scrutinize publications from different countries, institutions, and au-
thors alongside their collaboration networks to unveil collaboration
patterns within these networks. CiteSpace 6.1.R6 facilitated the visual
analysis of co-citations and provided insights into keyword trends.
Moreover, the R package “bibliometrix” (version 4.1.4) was applied for
the author’s h-index in this study field. Journal Impact Factors (IF) was
obtained from Journal Citation Reports 2022. Microsoft Office Excel was
used to analyze total publications and annual publications. Moreover,
we also used Scimago Graphica(version 1.0.37) to visualize the inter-
national collaboration between countries.

We followed Bradford’s law to analyze journals, categorizing
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Fig. 2. Annual and total publications on the prevention and treatment of POD research. The bar chart represents the total publications. The line chart shows the
annual publications. The dotted line represented the trend line for total publications. The polynomial curve fits the trend line.

scientific journals within a subject into core, related, and non-related
journals based on the frequency of publications. The ratio of these cat-
egories typically adheres to a 1:n:n? radio, with core journals being the
most significant [13,14]. We referred to the following evaluation in-
dicators for Co-Citation analysis. Modularity (Q-value) is a quantitative
metric for assessing the quality of partitioning a network into clusters or
modules through advanced data clustering techniques. Networks
exhibiting high modularity boast robust intra-cluster connectivity,
signifying strong relationships among nodes belonging to the same
cluster. The silhouette score (S-value) provides a nuanced evaluation of
the clustering’s overall fitness, quantifying how well a sample belongs to
its designated cluster compared to neighboring clusters [15]. Expressly,
Q-value > 0.3 signifies the presence of a distinct and statistically sig-
nificant clustering structure. At the same time, an S-value >0.7 un-
derscores the excellent homogeneity among members within a given
cluster, indicating a tight and cohesive grouping [16].

Results
Publications analysis

After researching the WoSCC database, we collected 2014 docu-
ments on the prevention and treatment of POD research. We eventually
accepted 1848 papers for bibliometric analysis after removing those not
eligible for publication years or study types. Fig. 1 depicts a complete
flowchart for screening.

We collected 1848 publications published in 596 journals from
January 2004 to December 2023. These papers gained 51,675 citations,
averaging 27.96 per publication and an h-index of 104. As shown in
Fig. 2, the annual and total publications were presented as line and bar
charts, respectively. We also used a polynomial (R? = 0.9958) to fit the
trend in the total publications. The total publications in the field were
steadily increasing, and based on the trend line, the total publications
are expected to reach about 2000 in 2024. Except for a decline in 2012
and 2019, the annual publications showed a wave-like upward trend,
and the annual publications in the past three years were >200 publi-
cations yearly. It has been discovered that research on the prevention

Table 1

The top 10 most productive countries/regions in the research of the prevention and treatment of postoperative delirium.
Rank Country/region Documents Citations Average citations Total link strength h-Index
1 USA 557 24,879 44.67 278 159
2 China 412 6375 15.47 78 59
3 Germany 207 4413 21.32 91 50
4 United Kingdom 129 6509 50.46 165 61
5 Canada 121 5365 44.34 130 76
6 Japan 104 1539 14.80 13 41
7 Netherlands 97 7019 72.36 89 67
8 South Korea 84 1483 17.65 18 29
9 Australia 83 3264 39.33 91 44
10 Italy 69 1985 28.77 96 35
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Fig. 3. Contributions and cooperation of countries and institutions in preventing and treating POD research. (A) Distribution and cooperation among countries for
research. (B) Country cooperation map related to research (threshold = 5). The node’s color indicated the average year of publication, and the line thickness
indicated the frequency of cooperation between countries. (C) The total number of documents, average citations, and link strength of the top 10 institutions. (D)
Institutions’ co-authorship network maps related to research (threshold = 10). The node’s color indicated the average year of publication, and the line thickness

indicated the frequency of cooperation between institutions.

and treatment of POD has reached an all-new level in recent years.
Countries/regions analysis

Sixty-six countries/regions were involved in preventing and treating
POD-related research between January 2004 and December 2023.
Table 1 shows the top ten countries/regions in terms of publications. The
USA was the most productive and influential country, with 557 appro-
priate articles and an h-index of 159, followed by China, which pub-
lished 412 documents. Meanwhile, the Netherlands had the most
significant average citations per document, with 72.36. Fig. 3A repre-
sents international collaboration among countries. To represent total
link strength, we chose different colors. Most research collaborations
occurred between American, European, and Asian countries, with the
USA and China collaborating the most frequently (frequency = 38). We
used VOSviewer to analyze nations with more than five documents
visually. Finally, 37 countries were considered for visual analysis, and
Fig. 3B depicts the country cooperation map. The diameters of the nodes
showed the number of publications, with the USA, China, the United
Kingdom, and Germany having comparatively substantial numbers. The
colors of the nodes indicated the distribution of national research ten-
dencies throughout time, with China, Russia, South Africa, and Spain
becoming increasingly active in recent years.
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Organizations analysis

Approximately 2478 organizations contributed to the research on
the prevention and treatment of POD. Fig. 3C depicted the top ten in-
stitutions, eight of which were associated with the USA, one (Capital
Medical University) was based in China, and the remaining agency
(University of Toronto) was located in Canada. With 77 publications,
Harvard Medical School was regarded as the most productive in this
domain. Publications from Harvard Medical School were referenced
105.78 times on average, significantly more than other institutions.
Organizational co-authorship analysis might assess linkages between
institutions based on the number of coauthored articles. As shown in
Fig. 3D, a collaborative network of 61 organizations with a minimum of
10 publications was built based on each institution’s total number and
relationship of publications. Harvard Medical School and Beth Israel
Deaconess Medical Center collaborated closely, and there was substan-
tial collaboration between Capital Medical University and Peking Uni-
versity. Furthermore, we observed that Chinese institutes have
undertaken more studies in this sector and have collaborated closely in
recent years.

Journals analysis

From 2004 to 2023, 596 journals issued articles on the prevention
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Table 2
The top 15 most productive journals in the research of the prevention and
treatment of postoperative delirium.

Rank Sources Documents Impact Journal Country
factor citation
(2022) reports
(2022)
1 BMJ Open 38 2.9 Q2 England
2 Anesthesia and 35 5.9 Q1 USA
Analgesia
3 Journal of the 34 6.3 Q1 USA
American
Geriatrics Society
4 Medicine 30 1.6 Q3 USA
5 British Journal of 29 9.8 Q1 England
Anaesthesia
6 Current Opinion 29 2.5 Q3 USA
in Anesthesiology
7 Plos One 29 3.7 Q2 USA
8 Trials 29 2.5 Q3 England
9 Journal of 28 2.8 Q3 USA
Cardiothoracic
and Vascular
Anesthesia
10 BMC 23 2.2 Q3 England
Anesthesiology
11 Journal of 23 6.7 Q1 USA
Clinical
Anesthesia
12 BMC Geriatrics 21 4.1 Q2 England
13 Journal of 21 3.9 Q2 Switzerland
Clinical Medicine
14 Pediatric 21 1.7 Q4 England
Anesthesia
15 Anesthesiology 20 8.8 Q1 USA

Note: JCR classifies the journals into Q1-4 according to the IF of the journal in
the current years. The journal with the top 25 % (including 25 %) impact factors
is Q1. Journals with IF ranging from 25 % to 50 %, 50 % to 75 %, and after 75 %
are Q2, Q3, and Q4, respectively.

Table 3
The top 10 influential authors in the prevention and treatment of postoperative
delirium.

Rank Authors Documents h-Index Local citations
1 Inouye, Sharon K 32 24 1090
2 Marcantonio, Edward R 22 15 462
3 Claudia Spies 15 8 203
4 Niccolo Terrando 11 9 114
5 Zhongcong Xie 11 8 38
6 Daniel I. Sessler 11 10 119
7 Neufeld, Karin J 10 9 171
8 Fong, Tamara G 9 9 343
9 E. Wesley Ely 9 8 48
10 Mervyn Maze 9 8 176

and treatment of POD. According to Bradford’s law, we studied the core
journals in this field, as Additional File 1 showed. This analytical
approach provided us with 29 core journals. For further investigation,
we exhibited the top 15 journals with the largest publications, their
Journal Impact Factors (IF), Journal Citation Reports (JCR), and the
countries where the publisher was located. Journals of Q1-4 have un-
dergone peer review and editorial screening, and journals defined as Q1
or Q2 indicate higher quality journals. Trials to be published in Q1 and
Q2 journals require more rigorous design and implementation. Table 2
showed that the top 15 most productive journals produced 410 papers
on this subject, accounting for 22.18 % of 1848 publications. The most
active journal was BMJ Open, which had 38 papers, followed by Anes-
thesia and Analgesia (n 35). Furthermore, the journal with the
greatest IF was the British Journal of Anaesthesia, 9.8(2022). The ma-
jority of the journals were classified as Q1 (n = 5), Q2 (n =4), and Q3 (n
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= 5), with only one journal classified as Q4. Eight of the top fifteen
journal publishers were from the USA, six were from England, and one
was from Switzerland.

Authors analysis

Between 2004 and 2023, 9491 writers participated in preventing and
treating POD research. We counted the publications of the top ten
scholars in the field in Table 3. Inouye, Sharon K of Harvard Medical
School in the United States was the most productive and prominent
author, with 32 publications and an h-index of 24. She also had the most
citations in this field, with 1090. Closely followed by Marcantonio,
Edward R. with 22 published articles. To reveal information about the
study field’s representative academics, we created a collaborative
network based on authors with more than five published publications, as
shown in Fig. 4. Some of the network’s 26 writers were disconnected, we
only displayed 54 authors. A cluster of the same color indicates close
collaboration of authors within it, and the connecting lines between the
dots represent communication between scholars. Inouye, Sharon K, and
Marcantonio, Edward R., had the most vital relationship, with a link
strength 10.

Keywords analysis

Keywords summarize the core of an article and keyword co-
occurrence analysis may find research hotspots in the topic. We found
5132 keywords related to the prevention and treatment of POD. As
shown in Fig. 5A, we counted the top 10 keywords that appeared
frequently in the article and created a funnel chart. We then mapped the
co-occurrence network on 237 keywords with at least 15 occurrences as
shown in Fig. 5B. The detected keywords were grouped into three
clusters and the same-colored nodes indicated that these keywords were
in the same cluster. Cluster 1 (blue) refers to treatment which includes
“therapy,” “oxidative stress,” and “quality-of-life.” Cluster 2 (green) was
primarily connected with risk factors such as “older patients,” “sub-
syndromal delirium,” and “dementia.” Cluster 3 (red) was mainly linked
with prevention such as “dexmedetomidine,” “bispectral index,” and
“general anesthesia.” We used CiteSpace to subdivide the keyword
clusters in Fig. 5C which showed a graphic representation of the trans-
formation of keywords over time to assist researchers in understanding
the hotspots in the field and the progress of research in the time
dimension. The horizontal axis represents different clusters the color of
the dots represents the year in which the keywords appeared and the size
of the dots represents the number of relevant literature. Fig. 5C shows
the change of keywords over time from left to right. Lastly, we glanced at
this study’s top 25 burst keywords (Fig. 5D). “Burst keywords” refer to
the phenomenon in which any keyword appears repeatedly in just a brief
time with the red band in the figure. These data did not just show the
evolution of research areas of most significant concern; they indicated
recent research trends and might foreshadow future directions. The top
five keywords with the most bursts were “mechanically ventilated pa-
tient,” “intensive care unit,” “haloperidol prophylaxis,” “randomized
controlled trial,” and “acute confusional states.” Moreover, the latest
burst keywords were “neuroinflammation” and “guideline.”

” <

Co-citation analysis

When a third publication references two references, they set up a co-
citation connection. The frequency of citations might show the influence
of papers in a specific study field, and co-citation analysis was an
effective technique for assessing the most widely cited publications [17].
Table 4 offered the greatest ten references regarding co-citations, along
with their authors, journal, IF(2022), QCR(2022), and co-citation times.
They were all published between 1990 and 2014 and arrived in the JCR
Q1 division. 60 % of these studies had an IF more significant than 100
and were published in journals such as the Lancet, New England Journal
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tween authors.

of Medicine, and JAMA, with far-reaching effects. In particular, the
paper entitled “Clarifying Confusion: The Confusion Assessment
Method. A new method for detecting delirium,” published in 1990, was
the reference with the most co-citations on this topic, with 377 co-
citations [18]. Then, we produced the visualized networks of the cited
references using CiteSpace, illustrated in Fig. 6A. The publication date of
the reference was indicated by the nodes that appear in various colors.
The circle surrounding the node indicated the significance of references
in this area. The size of the node showed the frequency at which refer-
ences were cited. Moreover, cluster analysis was carried out based on the
co-correlation analysis, which discovered 17 primary clusters with sig-
nificant advantages of modularity (Q = 0.7216) and silhouette scores (S
= 0.8665). The results of the cluster analysis were highly trustworthy.
Cluster O was among the largest, called “post-operative delirium,” fol-
lowed by Cluster 1, named “intensive care unit.” Additional file 2 con-
tained further information on all clusters. References with citation
bursts are those that scholars constantly reference in a specific topic
throughout time [19]. We used CiteSpace to discover 25 references with
high citation bursts in our investigation. The red band in Fig. 6B means
high citation burstiness. The reference with the most significant number
of citations burst (strength = 48.47) was named “Delirium in Elderly
People” and was written by Inouye, Sharon K et al. with citation bursts
ranging from 2015 to 2019.

Discussion

In this bibliometric analysis, we collected all publications on the
prevention and treatment of POD from 2004 to 2023. Then, we
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visualized and analyzed the information retrieved from the literature
through bibliometric software and methods. The analysis revealed the
hot spots and frontiers in preventing and treating POD.

A significant number of relevant studies have been published annu-
ally. It indicated that research on the prevention and treatment of POD
has received much attention. In 2018, an essential advancement in
neurocognitive function was establishing the concept of perioperative
neurocognitive dysfunction (PND), which covered all perioperative
cognitive alterations occurring in the preoperative and postoperative
periods, including POD [2]. This decision reflected the importance that
scholars worldwide placed on this field. The number of publications in
this field will likely continue to increase in the coming years because of
the population ages and the prediction of the trend models [20].

International cooperation is essential and often leads to high-quality
outputs. Notable collaborations, like those between Sichuan University
in China and esteemed institutions in the USA like Johns Hopkins Uni-
versity and Beth Israel Deaconess Medical Center, have led to the pub-
lication of influential papers, such as “Effect of the Tailored, Family-
Involved Hospital Elder Life Program on Postoperative Delirium and
Function in Older Adults A Randomized Clinical Trial” (IF = 39) [21],
“Hospital Elder Life Program: Systematic Review and Meta-analysis of
Effectiveness” (IF = 7.2) [22]. These articles explored the effectiveness
of the “HELP” program and provided a strong rationale for prevention in
long-term hospitalized elderly patients. Through the analysis of the
keywords, we found that non-pharmacological prevention of POD was
closely related to “HELP,” such as intensive care, nutritional support,
avoidance of circadian rhythm disturbance, removal of triggers, and
psychosocial support.
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intervention 2009 5.92 2009 2014 [R—
controlled trial 2011 7.13 2011 2017 ——e.
critically ill patient 2009 6.9 2012 2016 e
haloperidol prophylaxi 2013 11.05 2013 2017 —
randomized controlled trial 2010 £.86 2013 2018 e ——
predictor 2008 5.75 2015 2017 —
circadian rhythm 2015 5.4 2015 2018 o————
metaanalysis 2010 6.41 2017 2018 —
cognitive function 2019 5.78 2019 2021 ———
reliability 2017 5.22 2020 2021 ———
neuroinflammation 2019 6.56 2021 2023 ——
guideline 2009 6.21 2021 2023

Fig. 5. Analysis of the research hotspots on preventing and treating POD. (A) Top 10 most frequent keywords. (B) Network visualization of keywords. The nodes of
the same color represented the same cluster. (C) Mapping of the time zone view of recent 20 years of the treatment and prevention of POD. (D) The map of the top 20

keywords with the strongest citations bursts.

As the author’s analysis shows, Inouye, Sharon K was the most
influential author in this field. Her most influential paper was “Delirium
in elderly people” published in the Lancet in 2014, which stated the
general content of the research on delirium and summarized the risk
factors and comprehensive treatment of POD [1]. The risk factors play
an essential role in the prevention of POD. Elderly patients were
mentioned as an independent risk factor in POD, and other risk factors
included preoperative cognitive impairment, the type of surgery, and
the occurrence of postoperative complications such as stroke, acute
kidney injury, and infection. Some studies have confirmed the link be-
tween Alzheimer’s disease and POD by monitoring molecular levels in
cerebrospinal fluid [23,24]. Dementia, frailty, and operations with
heavy trauma or bleeding, such as hip surgery and cardiac surgery, have
also been linked to the development of POD [25-29]. Familiarity with
the risk factors allows us to develop more targeted preventive measures
to reduce the incidence of POD. Inouye, Sharon K also proposed several
assessment scales, such as CAM, CAM-ICU, CAM-S, and 3D-CAM, which
can facilitate the early detection of potential POD [18,30-32]. Since
early detection of POD and differentiation from other diseases could
prevent the deterioration of the disease or cause unnecessary losses,
these scales were of great significance. For example, timely identifica-
tion of subsyndromal delirium as an incomplete state of POD was
essential to improve the cognitive level of patients and reduce the fa-
tality rate [33]. The emergence of agitation had similar symptoms with
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hyperactive type POD, but their treatment was different, so the correct
diagnosis of POD was conducive to timely and effective treatment [34].

Analysis of the keywords and co-citations burst showed that guide-
lines proposed in recent years have attracted much attention. “European
Society of Anaesthesiology evidence-based and consensus-based guide-
line on postoperative delirium” has gained the strongest citation bursts
strength of the past few years [35]. This guide discussed some exciting
issues. Firstly, the guide pointed out that intraoperative monitoring of
vital signs (e.g., “bispectral index,” “blood pressure,” “electroencepha-
logram™) helped prevent POD. A meta-analysis also showed that the
intraoperative bispectral index could reduce the occurrence of POD
[36]. Secondly, in addition to elderly patients, the guide researched POD
in pediatric patients. Their primary manifestation was emergence
delirium, which mainly occurred in postanesthesia care unit (PACU). It
might be related to postoperative pain, and the specific pathogenesis
was not clear. Due to the specificity of pediatric patients, the prevention
and treatment of POD will differ from adults, so these topics warrant
further studies. Another hot guideline from the USA also raised some key
questions [37]. This guide has summarized pharmacological prevention
and found that insufficient evidence recommends that administering
prophylactic medications can reduce the risk of POD. It pointed out that
dexmedetomidine may reduce the occurrence of POD. In 2016, Dongxin
Wang also investigated that prophylactic use of low-dose dexmedeto-
midine in elderly patients undergoing non-cardiac surgery would reduce
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Table 4
The top 10 co-cited publications in the prevention and treatment of postoperative delirium research.
Rank Title Author Publish Journal (IF) QCR DOI Co- Total link
time citation strength
1 Clarifying confusion: the confusion Inouye, Sharon Dec. Annals of Internal Q1 https://doi.org/10.7326,/000 377 6724
assessment method. A new method for K 1990 Medicine (39.2) 3-4819-113-12-941
detection of delirium
2 Delirium in elderly people Inouye, Sharon Mar. Lancet (168.9) Q1 https://doi. 314 4927
K 2014 0rg/10.1016/50140-6736(13)
60688-1
3 A multicomponent intervention to prevent Inouye, Sharon Mar. New England Q1 https://doi.org/10.1056/ 267 6159
delirium in hospitalized older patients K 1999 Journal of Medicine nejm199903043400901
(158.5)
4 Delirium in elderly patients and the risk of ~ Joost Witlox Jul. JAMA-Journal of the Q1 https://doi.org/10. 208 4101
postdischarge mortality, 2010 American Medical 1001/jama.2010.1013
institutionalization, and dementia: a meta- Association (120.7)
analysis
5 Reducing delirium after hip fracture: a Marcantonio, May Journal of the Q1 https://doi.org/10.1046/j.153 186 4515
randomized trial Edward R 2001 American Geriatrics 2-5415.2001.49108.x
Society (6.3)
6 Delirium as a predictor of mortality in E. Wesley Ely Apr. JAMA-Journal of the Q1 https://doi.org/10.100 172 3536
mechanically ventilated patients in the 2004 American Medical 1/jama.291.14.1753
intensive care unit Association (120.7)
7 Delirium in older persons Inouye, Sharon Mar. New England Q1 https://doi.org/10.1056/nej 171 3269
K 2006 Journal of Medicine mra052321
(158.5)
8 Delirium in mechanically ventilated E. Wesley Ely Dec. JAMA-Journal of The Q1 https://doi.org/10.100 170 3520
patients: validity and reliability of the 2001 American Medical 1/jama.286.21.2703
confusion assessment method for the Association (120.7)
intensive care unit (CAM-ICU)
9 Haloperidol prophylaxis for elderly hip- Kees J Oct. Journal of the Q1 https://doi.org/10.1111/j.153 160 4527
surgery patients at risk for delirium: a Kalisvaart 2005 American Geriatrics 2-5415.2005.53503.x
randomized placebo-controlled study Society (6.3)
10 Evaluation of delirium in critically ill E. Wesley Ely Jul. Critical Care Q1 https://doi.org/10.1097/0000 148 3127
patients: validation of the Confusion 2001 Medicine (8.8) 3246200107000-00012

Assessment Method for the Intensive Care
Unit (CAM-ICU)
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Fig. 6. References analysis in the prevention and treatment of POD field by CiteSpace. (A) The visualized network of cited references.

Akga O (1999)
i

van der Mast RC (199

Top 25 References with the Strongest Citation Bursts

References Year Strength Begin End 20042023
Inouye SK, 2006, NEW ENGL J MED, V354, P1157, DO 10,1056 NEMra052321, DOL 2006 2211 2006 2011
Kalisvaart KJ, 2005, J AM GERIATR SOC, V53, P1658, DOI 10.1111.1532-5415.2005.53503.x, D01~ 2005 1721 2006 2010
‘Sampson EL, 2007, INT J GERIATR PSYCH, V22, P343, DO 10.1002/gps. 1679, DOL 2007 1521 2008 2012
Prakanrattana U, 2007, ANAESTH INTENS CARE, V35, P714, DOI 10.1177/0310057X0703500509, DOI 2007 1419 2008 2012
Gamberini M, 2009, CRIT CARE MED, V37, P1762, DOI 10.1097/CCM.0b013¢31819da780, DOL 2000 2008 2010 2014
Riker RR, 2009, JAMA-J AM MED ASSOC, V301, P49, DO 10.1001/ama.2009.56, DOL 2009 1584 2010 2014
‘Witlox J, 2010, JAMA-J AM MED ASSOC, V304, P443, DO 10.1001/jama.2010.1013, DOL 2000 2224 2011 2015
van Eijk MMJ, 2010, LANCET, V376, P1829, DO 10.1016/S0140-6736(10)61855-7, DOL 200 17.58 2011 2015
Devlin JW, 2010, CRIT CARE MED, V38, P419, DOI 10.1097/CCM.0b013¢318169¢302, DOL 2000 1673 2011 2015
Larsen KA, 2010, PSYCHOSOMATICS, V51, P409, DOI 10.1176/appi.psy.51.5.409, DOL 2000 1631 2011 2015
Girard TD, 2010, CRIT CARE MED, V38, P428, DOI 10.1097/CCM.0b013€3181¢58715, DOL 2000 1631 2011 2015
Rudolph JL, 2009, CIRCULATION, V119, P229, DOI 10.1161/CIRCULATIONAHA.108.795260, D01 2009 1.9 2011 2014

BarrJ, 2013, CRIT CARE MED, V41, P263, DOI 10.1097/CCM.0b0133 12783572, DOL
Saczynski JS, 2012, NEW ENGL J MED, V367, P30, DOI 10.1056/NEJMoal 112923, DOL
Wang W, 2012, CRIT CARE MED, V40, PT31, DOI 10.1097/CCM 0b0136315237604f, DOL
Al-Auma T, 2011, INT J GERIATR PSYCH, V26, P687, DOI 10.1002gps 2582, DOL 2011
Inouye SK, 2014, LANCET, V383, P911, DOI 10.1016/S0140-6736(13)60688-1, DOI

Hahich TT, 2015, JAMA INTERN MED, V175, PS12, DOI 10,1001 jamainteramed.2014.7779, DOL
Siddigi N, 2016, COCHRANE DB SYST REV, V0, PO, DOI 10,1002/14651858.CDOOSS3 pub3, DL
Aldecon C, 2017, EUR J ANAESTH, V34, P192, DOI 10,1097/EJA.0000000000000594, DOL

SuX, 2016, LANCET, V388, P1893, DOI 10.1016/50140-6736(16)30580-3, DOL

Diner S, 2017, JAMA SURG, V152, PO, DOI 10,1001 jamasurg 2017.1505, DOL

Wilson JE, 2020, NAT REV DIS PRIMERS, V6, P0, DO 10.1038/541572:020-00223-4, DO

Evered L, 2018, BRIT J ANAESTH, V121, P100S, DOI 10,1016 bja 2017.11.087, DOL

Hughes CG, 2020, ANESTH ANALG, V130, P1S72, DOI 10.1213/ANE. 0000000000004641, DOL

2301 2013 2018
2187 203 2017
2124 203 2017
1493 2013 2016
4847 205 2019
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306 2018 2023

25 2018 2021
1547 2018 2021
2021 2021 203
1537 2021 203
1458 2021 203
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CiteSpace parameters were set

as follows: time slicing (2004-2023), years per slice (1), node types (reference), selection criteria (Top N = 25), and select Pathfinder. (B) The top 25 references in the

field with the highest citation bursts.

the incidence of POD after surgery [38]. What is more, there were
conflicting results regarding the incidence and severity of POD through
prophylactic administration of haloperidol. Some scholars believe low-
dose haloperidol on POD prevents effectively [39], but there are still
literature results in contrast [40].

What is more, there were numerous non-pharmacological treatment
approaches for POD, including the management of postoperative pain
[41], regulation of circadian rhythm [42], cognitive training [43], and
so on. Nevertheless, similar to prevention strategies, the options for
pharmacological treatment were also limited. Currently, researchers
primarily concentrate on investigating the therapeutic effects of dex-
medetomidine [44], haloperidol [45], ketamine [46], and other medi-
cations; however, clinical study results were contentious and
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necessitated further research.

Our study still has some limitations. Firstly, the data used in this
study were only from the WOSCC database and did not include data
from other databases, such as PubMed, Cochrane Library, and Embase.
Despite the comprehensiveness and reliability of the WOSCC, data from
the WOSCC database may have particular articles that need to be
included. Additionally, the use of impact factor and h-index for assess-
ment may overlook specific high-quality articles or journals, necessi-
tating a broader perspective in evaluating scholarly contributions.

Conclusion

This study used bibliometrics to collect 1848 articles published over
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the past two decades, illuminating insights to delineate the evolving
landscape and focal points in addressing POD. Significant studies have
been conducted in the USA and China. Inouye, Sharon K was the most
influential author in this field. The management of POD is primarily
focused on prevention, with non-pharmacological interventions being
the most commonly utilized in clinical practice. It is crucial to identify
risk factors such as advanced age, major surgery, and postoperative
complications and provide targeted preventive measures for these pa-
tients. Moreover, the distinct considerations associated with pediatric
patients have emerged as a salient area of investigation, necessitating
specialized approaches in both prevention and treatment paradigms.
Treatment options for POD were relatively limited, mainly centered
around pain relief, nutritional support, and symptomatic treatment.
Early diagnosis of POD with appropriate scales and timely treatment can
improve prognosis. Currently, there is controversy surrounding the
effectiveness of medications like haloperidol in treating POD, so finding
effective drugs for prevention and control remains a crucial focus in this
area. The dissemination of these findings is poised to guide researchers
toward pertinent avenues and burgeoning focal points within POD
research, fostering a deeper understanding of the intricacies underpin-
ning this critical area of clinical inquiry.
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