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Background: Delirium is an acute neurocognitive disorder prevalent among older adults and critically ill patients. Light therapy has garnered growing interest as a potential non-pharmacologic intervention for delirium management. This study conducted a bibliometric analysis of Web of Science Core Collection publications to systematically evaluate research progress and evolutionary trends in light therapy for delirium.

Materials and methods: Publications were retrieved from the Web of Science Core Collection. Bibliometric parameters including temporal trends, geographical distribution, institutional affiliations, journal impact, author productivity, keyword co-occurrence, and thematic clusters were analyzed using VOSviewer, R-bibliometrix package, and CiteSpace.

Results: Bibliometric analysis demonstrated a steady increase in annual publications, with the United States (US) contributing the highest output. Johns Hopkins University emerged as the most productive institution, while Yahya Shehabi and Melissa P. Knauert were identified as leading contributors. Nursing in Critical Care had the highest number of publications. Key research domains included” sleep,” “intensive-care-unit,” “mechanically ventilated patients,” “critically-ill patients,” “light,” and so on.

Conclusion: The application of light in delirium is an evolving field, and further research is needed to build a well-established structural system to provide a scientific basis for clinical application. Future research should focus on specific populations, multifactorial interventions, and basic science research to strengthen the application of light therapy in the treatment of delirium.
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1 Introduction

Delirium is a neuropsychiatric syndrome characterized by disrupted perception, cognition, psychomotor activity, and circadian rhythms, which poses significant clinical risks (1, 2). It is most common in the elderly population, especially in patients with severe physical illnesses, and is also a common complication in critically ill and postoperative patients, affecting 70–87% of Intensive Care Unit (ICU) patients (3, 4) and 10–50% of postoperative patients (5). Delirium not only impairs the patient’s physical and mental health but also leads to prolonged hospitalization, increased consumption of healthcare resources, and an additional burden on families and healthcare professionals. Therefore, timely prevention and treatment of delirium is particularly important. Currently, the treatment of delirium is mainly divided into two categories: pharmacological treatment and multimodal nonpharmacological treatment. Professional guidelines and consensus recommend the use of multicomponent nonpharmacological treatment measures for the prevention or treatment of delirium (6, 7). Combining oxygen therapy (8), sleep regulation, and ICU room design (9) has been effective in intervening for delirium. Thus, light therapy is gaining attention as a potential nonpharmacologic multicomponent intervention.

Research indicates that light therapy might affect the onset and outcome of delirium by modulating circadian rhythms and melatonin levels. Thus, the number of studies on its application as an intervention for delirium management is increasing. With the increasing aging of the global population, technological innovations, enhanced interdisciplinary communication, and the global rise in critical illnesses (10, 11), the research and application of light-based therapies in preventing and ameliorating delirium are advancing and deepening. Therefore, it is particularly important to conduct a systematic review and analysis of existing studies.

In this study, we intend to analyze the research application of phototherapy in the field of delirium by using bibliometrics to reveal the important authors, journals, and countries in the field, and to provide readers with a more intuitive understanding of the current status of the field’s application and development trend as a reference basis.



2 Methodology and data source


2.1 Bibliometric analysis

Bibliometric analysis is a research approach that systematically analyzes the development trend of a discipline relying on quantitative data. It constructs a multidimensional knowledge network to uncover the research characteristics of the field by extracting metadata from academic databases, encompassing information about authors, institutions, countries, keywords, journals, and references (12, 13). This study employs four core analysis modules of the method: (1) chronological analysis: monitoring changes in the number of publications to quantify the developmental trajectory of the field; (2) collaborative network analysis: analyzing the intensity of collaboration among countries, institutions, and authors to identify core research groups; (3) thematic clustering analysis: identifying research hotspots and frontier directions through the detection of keyword co-occurrences and sudden emergences; (4) Impact assessment: integrating citation frequency and journal categorization to evaluate the academic contribution of significant findings. Together, these analytic dimensions serve the core objective of this study - to reveal the research progress, collaboration patterns, and future trends of light therapy in the field of delirium intervention.

To achieve these analyses, three types of bibliometric tools were integrated into this study: VOSviewer (version 1.6.20) for constructing national/institutional collaborative networks and keyword co-occurrence mapping. CiteSpace (version 6.3. R1) for detecting research hotspot shifts through burst word detection and time-series evolution analysis; R-bibliometrix package (version 4.0.0) for data cleansing, basic statistical analysis, and visualization verification.



2.2 Data

We selected the Web of Science core collection as the data source and chose the Science Citation Index Expanded (SCI-EXPANDED) and Social Sciences Citation Index (SSCI) as the indexes to guarantee the comprehensiveness and accuracy of the data. A literature search was conducted on a single day (June 19, 2024) because of the rapid updating of the databases. The publication period of this study was set from 1900 to 2024. Considering that “light” and “light therapy” are similar in form, the final search strategy was Topic (TS) = (delirium) AND TS = (Light OR “light therapy”). After the subject search, a total of 493 articles were retrieved. Initially, 436 articles were selected based on the literature type for English articles and reviews. Finally, 220 results were obtained as some literature reports were not relevant to the research on the application of light in delirium and were manually excluded. Figure 1 shows the search process for the bibliometric analysis.

[image: Flowchart illustrating a bibliometric analysis process. Starting with 493 publications from Web of Science, 59 are excluded for reasons like language and type. 436 articles remain, comprising 334 articles and 102 review articles. After removing 216 irrelevant publications, 220 entries are analyzed.]

FIGURE 1
 Flowchart for the publication selection included in this study.





3 Results


3.1 Descriptive statistics

The 220 papers used in this study came from 1,370 authors from 563 institutions in 141 countries, published in 129 journals, and cited 7,508 citations from 2,297 journals.



3.2 Quantities and trends of publications output

Figure 2 illustrates the publication and growth dynamics over time of the research literature related to the application of light to the field of delirium. The earliest article was published in 1994, and subsequently, the number of relevant articles exhibited a steady increase. Based on trends in the number of publications and by considering key advancements in the field, we have identified three distinct growth phases. The first phase spanned from 1994 to 2008, during which the number of articles published annually remained at 1. There was 1 small peak during this period, i.e., the number of articles published reached 3 in 2004, which was in the budding stage. The second stage extended from 2009 to 2016. During this stage, the number of articles published slowly increased to reach 14 articles in 2016, reflecting the timeline of the development stage. The third stage ranges from 2017 to 2024. In this stage, the output of articles has significantly increased, and the number of articles has stabilized at approximately 20 per year. This indicates that an increasing number of scholars are paying attention to this field, highlighting the growing significance of light in delirium research and demonstrating a flourishing trend.

[image: Line graph showing the number of publications per year from 1993 to 2023. Publications remain at one until 2005, then gradually rise, peaking at 26 in 2020, and ending at 17 in 2023.]

FIGURE 2
 Quantities and trend of publications output.




3.3 Analysis of authors

In accordance with Price’s law, authors who have published two or more articles are regarded as core authors in the field, resulting in a total of 96 core authors. Table 1 presents authors who have published more than three papers on the application of light in delirium-related fields. Among them, Shehabi, Yahya ranked first with the greatest number of studies (n = 5) and the highest H-index (4), demonstrating his significant influence in the research field. Knauert, Melissa P. also published five articles, tying for first place with Shehabi, Yahya; subsequently, Van den Boogaard, Mark (n = 4) and Egerod, Ingrid (n = 4) followed. As evidenced by the “Author Production over Time” graph (Figure 3A) generated by Bibliometrix software, Shehabi, Yahya, and Knauert, Melissa p have been actively engaged in this area for over 10 years, and their research endeavors persist. In addition, the co-author network was visualized using VOSviewer (Figure 3B), and a total of 20 clusters were identified based on the proximity of co-author collaborations. Shehabi, Yahya and Knauert, Melissa P. represent the largest nodes, and Van den Boogaard, Mark, and John W Devlin, who collaborate closely with them, also possess a high academic reputation in this field. This indicates that collaboration among leading scholars has facilitated the development of the field of light applied to delirium research. Notably, the scarcity of connections between different clusters, implies that scholars in this field predominantly engage in collaboration within academic institutions or national boundaries, exhibiting relatively limited cross - institutional and international collaboration.


TABLE 1 The top authors with the most research articles.


	No
	Author
	Affiliation
	Publications
	Citations
	h-index

 

 	1 	Shehabi, Yahya 	Universiti Malaya 	5 	587 	4


 	2 	Knauert, Melissa P 	Yale University 	5 	43 	3


 	3 	Van den Boogaard, Mark 	Radboud University Nijmegen Medical Center 	4 	120 	3


 	4 	Egerod, Ingrid 	University of Copenhagen 	4 	120 	4


 	5 	Happ, Mary Beth 	Ohio State University 	3 	13 	3


 	6 	Spies, Claudia 	Charité Universitätsmedizin Berlin 	3 	263 	3


 	7 	Blackwood, Bronagh 	Queens University Belfast 	3 	135 	3


 	8 	Chong, Mei Sian 	Tan Tock Seng Hospital 	3 	68 	3


 	9 	Rose, Louise 	University of Toronto 	3 	27 	3


 	10 	Slooter, Arjen J. C. 	Utrecht University 	3 	20 	3


 	11 	Kamdar, Biren B. 	University of California, San Diego 	3 	36 	3




 

[image: Panel A shows a timeline of authors and their article counts from 2010 to 2020, with bubble sizes indicating the number of articles and colors representing annual citation counts. Panel B displays a network visualization of authors' co-authorship relationships, with clusters of different colors representing distinct groups of co-authors.]

FIGURE 3
 (A) Authors’ production in over time. (B) Author cooperation network.




3.4 Analysis of journals

Upon analyzing the journal publications pertaining to the application of light in the field of delirium treatment, a total of 129 journals featuring research articles in this domain were identified. Notably, the majority of these journals centered on the medical field, encompassing critical care medicine, anesthesiology, and nursing. Table 2 presents the top 10 journals with the largest number of published articles, which together published about 28.18% of the articles in this field. Among them, Nursing in Critical Care published the greatest number of articles (n = 12), accumulating 149 citations, yet ranked seventh in the Impact Factor (IF) ranking. The second- and third-ranked journals in terms of publication volume were Critical Care Medicine (n = 9) and Intensive and Critical Care Nursing (n = 7), respectively. Critical Care Medicine emerged as the most-cited journal, amassing 555 citations, with an average of 61.67 citations per article. The top three journals were all categorized in the first quartile (Q1) of the Journal Citation Reports (JCR). In this ranking system, Q1 denotes the top 25% of journals by impact factor within their respective subject categories, signifying high academic influence. As illustrated in Figure 4, Journal output over time, six of the top 10 journals in terms of article quantity initiated a gradual shift toward focusing on research related to the application of light in delirium treatment post-2015, and the number of research articles published in these journals displayed an overall upward trend.


TABLE 2 The top 10 journals with the most articles.


	No
	Journal
	Publications
	Citations
	Average citation/publication
	IF (JCR2023)
	JCR quatile

 

 	1 	Nursing in critical care 	12 	149 	12.42 	3.0 	Q1


 	2 	Critical care medicine 	9 	555 	61.67 	7.7 	Q1


 	3 	Intensive and critical care nursing 	7 	134 	19.14 	4.9 	Q1


 	4 	Critical care 	6 	252 	42 	8.8 	Q1


 	5 	Journal of critical care 	6 	69 	11.5 	3.2 	Q2


 	6 	Anesthesia and analgesia 	5 	179 	35.8 	4.6 	Q1


 	7 	Scientific reports 	5 	84 	16.8 	3.8 	Q1


 	8 	Australian critical care 	4 	76 	19 	2.6 	Q2


 	9 	Bmj open 	4 	27 	6.75 	2.4 	Q1


 	10 	Chronobiology international 	4 	132 	33 	2.2 	Q2




 

[image: Line graph showing cumulative occurrences of publications from various journals between 1994 and 2024. Journals include Anesthesia and Analgesia, Australian Critical Care, BMJ Open, and Critical Care Medicine, among others. Most lines show little activity before 2008, then gradual increases, with significant growth around 2020 to 2024.]

FIGURE 4
 Journals’ production in over time.




3.5 Analysis of the countries

A total of 141 countries contributed publications, and Table 3 lists the top 10 countries in terms of the number of publications. The United States (US) ranked first in terms of the number of author publications, with 82 publications, followed by the United Kingdom (UK; n = 24) and China (n = 23). In terms of citations, the US led the ranking with 2,666 citations, followed by the UK with 1,000 citations and Italy with 722 citations, respectively. France had the highest average number of citations, approximately 47, whereas China, despite ranking among the top three in terms of the number of publications, had fewer citations and a lower average citation count. Figure 5A illustrates the national article output categorized by the corresponding author’s country, which comprises Multiple Country Publications (MCP) and Single Country Publications (SCP). MCP refers to articles co-signed by authors from multiple countries, reflecting the current situation of international cooperation and academic exchange; SCP, on the other hand, refers to the number of articles in which all authors are from the same country. As evidenced by the figure, most of the countries’ research is conducted in their own countries. However, Figures 5B,C reveal that there is still a certain degree of international cooperation and academic exchange between countries. MCPs constitute approximately one-third of the total in Figure 5A, thereby indicating the presence of collaborative exchanges. In Figure 5B, denser connections are observed between North America, Europe, and Oceania. In Figure 5C, each circular node represents a country; the size of the node represents the contribution of the country’s publications, and the links between the nodes signify the collaborative relationships between the countries, with thicker links signifying more and deeper cooperation between the countries. The US has the greatest total link strength in this research field and maintains relatively close collaborative relationships with China, the UK, the Netherlands, Australia, Canada, and Italy. Among these countries, the UK, Italy, and Australia lead in the number of citations per article, indicating that the research of all these countries has a certain degree of influence in the field. Overall, the contribution of articles varies among countries, and enhanced international cooperation and exchange are imperative for elevating the quality and impact of research.


TABLE 3 Top 10 country in terms of the number of publications.


	No
	Country
	Publications
	Citations
	Average citation/publication
	Total link strength

 

 	1 	United States 	82 	2,666 	35.51 	34


 	2 	United kingdom 	24 	1,000 	41.67 	25


 	3 	China 	23 	281 	12.22 	4


 	4 	Netherlands 	21 	613 	29.19 	22


 	5 	Australia 	20 	764 	38.2 	20


 	6 	Italy 	18 	722 	40.11 	23


 	7 	Canada 	14 	424 	30.29 	18


 	8 	France 	12 	567 	47.25 	18


 	9 	Denmark 	11 	475 	43.18 	14


 	10 	japan 	11 	331 	30.09 	2




 

[image: Bar chart and world map illustrating international collaboration in scientific publications. The bar chart shows the USA leading in documents, followed by China and others, differentiating between single country and multi-country publications. The map visualizes global collaboration links, predominantly involving the USA, Europe, and Australia. A network visualization showing international connections among countries based on collaborative ties. Larger nodes represent more connections, with the USA having the largest node. Colored lines indicate different collaboration groups, linking countries such as Italy, Australia, England, China, and the Netherlands. The diagram, created by VOSviewer, illustrates the global collaboration network.]

FIGURE 5
 (A) The top 10 countries in output (corresponding authors included). (B) Countries’ collaboration world map. (C) Analysis of collaborative network of countries.




3.6 Analysis of affiliations

A total of 563 institutions participated in the research field pertaining to the application of light to delirium, and the majority of these institutions were universities. Figure 6A depicts the top 10 institutions boasting the highest number of scholarly outputs. Among these institutions, Johns Hopkins University ranked first, having published 36 papers; Harvard University came in second with 31 papers, and Vanderbilt University secured the third position with 27 papers. Notably, approximately one-third of the participating institutions released only one paper. The institutional collaboration network diagram generated by VOSviewer (Figure 6B) reveals that inter-institutional collaborations are predominantly concentrated in a select few universities, including Johns Hopkins, Vanderbilt, Monash, and Yale. However, these institutions exhibit limited close collaboration with one another. Although Harvard ranks among the top three in academic output, it engages in minimal collaboration with other institutions, forming a more independent red cluster characterized by a distinct regional nature.

[image: Panel A shows a horizontal bar chart of articles published by various institutions, with Johns Hopkins University leading with 36 articles. Panel B displays a network visualization of academic collaborations between institutions, highlighting connections, with prominent nodes for Johns Hopkins University, Harvard University, and Columbia University.]

FIGURE 6
 (A) The top 10 affiliations with the most publications. (B) Cooperation networks across affiliations.




3.7 Analysis of citations

Through co-citation analysis (i.e., the frequency with which two documents are simultaneously cited by subsequent studies), we can obtain a more profound understanding of the pivotal papers that are highly cited within a specific research field. Table 4 presents the top 10 most-cited articles, the majority of which are from journals in the field of critical care medicine. Among them, a research article titled “Delirium as a Predictor of Mortality in Mechanically Ventilated Patients in the Intensive Care Unit” by Ely E. Wesley et al. (14) has garnered significant attention due to its findings in prospective cohort studies - delirium is an independent predictor of 6-month mortality risk and prolonged hospital stay in mechanically ventilated patients. This article has furnished valuable information for subsequent delirium research by scholars, with 43 citations. This was followed by studies by Barr Juliana et al. (with 31 citations) and John W Devlin et al. (with 29 citations), both of which offer clinical practice guidelines regarding delirium prevention and management.


TABLE 4 The top 10 cited references.


	No
	Author
	Article title
	Journal
	Cited
	Year

 

 	1 	Ely E. Wesley 	Delirium as a Predictor of Mortality in Mechanically Ventilated Patients in the Intensive Care Unit 	JAMA 	43 	2004


 	2 	Barr Juliana, et al. 	Clinical Practice Guidelines for the Management of Pain, Agitation, and Delirium in Adult Patients in the Intensive Care Unit 	Critical Care Medicine 	31 	2013


 	3 	John W Devlin, et al. 	Clinical Practice Guidelines for the Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU 	Critical Care Medicine 	29 	2018


 	4 	Ely E. Wesley,et al. 	Delirium in Mechanically Ventilated Patients 	JAMA 	28 	2001


 	5 	Elliott Rosalind, et al. 	Characterisation of sleep in intensive care using 24-h polysomnography: an observational study 	Critical care 	27 	2013


 	6 	Pandharipande P. P, et al. 	Long-Term Cognitive Impairment after Critical Illness 	The New England Journal of Medicine 	27 	2013


 	7 	FREEDMAN NEIL S, et al. 	Abnormal Sleep/Wake Cycles and the Effect of Environmental Noise on Sleep Disruption in the Intensive Care Unit 	American Journal of Respiratory and Critical Care Medicine 	26 	2001


 	8 	Taguchi Toyoe, et al. 	Influence of bright light therapy on postoperative patients: A pilot study 	Intensive and Critical Care Nursing 	26 	2007


 	9 	Pisani Margaret A, et al. 	Sleep in the Intensive Care Unit 	American Journal of Respiratory and Critical Care Medicine 	25 	2015


 	10 	Patel J, et al. 	The effect of a multicomponent multidisciplinary bundle of interventions on sleep and delirium in medical and surgical intensive care patients 	Anesthesia 	24 	2014




 

Figure 7A illustrates the co-citation network graph of references generated by VOSviewer software. In this graph, the size of the nodes reflects the citation frequency of the literature, the color clustering signifies the differences in research topics, and the thickness of the connecting lines indicates the co-citation intensity. The top 25 documents with the highest citation burst rate were further demonstrated by CiteSpace’s burst detection algorithm (with parameters: γ = 0.5, minimum burst length = 2 years; Figure 7B).

[image: Network visualization from VOSviewer shows interconnected references with nodes and links in various colors. Below, a table lists the top 25 references with the strongest citation bursts from 1994 to 2024, displaying details like authors, years, strengths, and durations, with red bars illustrating burst periods.]

FIGURE 7
 (A) The network of co-cited references. (B) Top 25 references with strongest citation bursts. Parameters for calculating burst intensity: γ = 0.5, minimum burst length = 2 years; red line segments indicate the active citation period of the literature.


The first citation burst occurred in 2013 for the article “Clinical Practice Guideline for the Management of Pain, Agitation, and Delirium in Adult Patients in Intensive Care Units” (15) authored by Barriana Juliana et al. It is worthy of note that the article by John W Devlin et al. is of particular significance in terms of citation burst intensity(a metric for measuring the short-term impact of the literature), with an intensity value of 8.79, and there are two citation bursts, the other of which is the executive summary of the same research team. As depicted Figure 7B, the citation burst cycle of the two articles by John W Devlin et al. endured until 2024, which aligns with the third stage of the literature publication timeline, suggesting that their study is highly congruent with the current research trend. As of 2024, there have been four citation bursts, signifying that research on the application of light to delirium is ongoing.



3.8 Analysis of keywords

Keywords serve as a distillation of the core content within an article and they can reveal research hotspots and trends in scientific fields through co-occurrence analysis. We carried out a co-occurrence analysis of keywords by utilizing the VOSviewer tool aiming to gain a more comprehensive understanding of these implications and trends.

In co-occurrence analysis, the size of the nodes indicates the frequency of keyword occurrence, the thickness of the connecting lines reflects the co-occurrence intensity (i.e., the total number of times two keywords co-occur within the same literature; the thicker the connecting line, the greater the frequency of co-occurrence between the two keywords), and the color clustering signifies research topic relevance. Through the network visualization of keyword co-occurrences (as depicted in Figure 8A), we discovered that the keyword “delirium” had the highest frequency of occurrence (145) and the greatest total link strength (914; see Figure 8B). Total link strength represents a measure of the cumulative strength of the connections between a particular keyword and all other co-occurring keywords. The greater the total link strength, the more central the keyword is within the network, and the stronger its relationship is with other keywords, which is in line with the centrality of “delirium” as a core theme and its central position in the co-occurrence network. In addition, the top 10 co-occurrence keywords include “sleep,” “intensive-care-unit,” “mechanically ventilated patient,” “critically-ill patient,” “light,” “postoperative delirium,” “sedation,” “ICU,” and “melatonin” (see Figure 8B).

[image: A network visualization (Panel A) and bar chart (Panel B) illustrating key terms related to delirium. In Panel A, terms like "delirium," "sleep," and "intensive care unit" are shown as interconnected nodes, with varying sizes indicating significance. In Panel B, a bar chart presents occurrences and total link strength of terms like "delirium," "sleep," "intensive care unit," "mechanically ventilated patients," and others, with "delirium" having the highest measures. Chart titled "Top 25 Keywords with the Strongest Citation Bursts 1994-2024" lists keywords with citation strength, start, and end years. Keywords include "dementia" with a burst starting in 1994, and "randomized controlled trial" starting in 2014. Each keyword is associated with a red bar indicating the duration of the citation burst on a timeline from 1994 to 2024.]

FIGURE 8
 (A) Keyword structure co-occurrence network. (B) Top 10 keywords. (C) Top 25 keywords with strongest citation bursts.


To gain a deeper understanding of the research hotspots and topics within this field, we plotted the top 25 keywords with the highest citation burst rate (as shown in Figure 8C) and thematic maps (as illustrated in Supplementary Figure 8D). In Figure 8C, the keyword “dementia” exhibited the longest sustained citation burst, attracting widespread attention during the period from 1994 to 2015. It is of particular note that the keyword “randomized controlled trial” with the highest burst intensity emerged in 2014, to some extent reflecting the growing emphasis placed by researchers on scientifically rigorous experimental design and contributing to the progress of research on light-based delirium treatment interventions. In recent years, “intervention,” “light” and “interventions” have emerged, with their duration continuing through 2024, as well as “pain,” “risk factors,” “validity,” “intensive care units,” “eye mask” and “impact.” It shows that these topics are becoming the new focus of research. In the thematic map (Supplementary Figure 8D), the horizontal axis denotes centrality, that is, the degree of relevance of the topic to the field; the vertical axis denotes density, which represents the extent to which the topic has advanced within the field. Accordingly, four quadrants are divided. Motor Themes in the first quadrant represent both important and well-developed themes, such as older-adults, children, and cognitive dysfunction. The second quadrant has Niche Themes that are better developed but less important to the current field, such as septic shock, cortex, etc. The third quadrant (Emerging or Declining Themes) consists of less developed, marginal themes that may either not be well-established or are just emerging or on the verge of disappearing, such as general anesthesia and memory. The fourth quadrant’s Basic Themes are those that are important to the field but have not been well developed, such as dementia, delirium, sleep, melatonin, etc.




4 Discussion


4.1 General information

In this study, we performed an in-depth search of the core database of the Web of Science and compiled a collection of 220 academic articles pertaining to the application of light in the treatment of delirium. We observed that, based on key shifts in publication trends and incorporating key advances in the field, 2008 was an inflection point for annual publication growth, and 2017 was a key period for further growth (Figure 2). After 2008, the number of publications exhibited a gradual increase, which may be related to the publication of relevant clinical guidelines during this period. For instance, the 2013 clinical practice guideline on the management of delirium (15), which included phototherapy as an adjunctive intervention, spurred an increase in the number of small-scale studies published. After 2017, with the development of new lighting systems and several high-quality clinical trials driving a large number of research papers, resulting in a significant increase in article production in the third stage. Overall, the number of annual publications in the field shows a steady upward trend.

Through an analysis of the number of publications and total citation counts, we can objectively evaluate the authors who have made the most significant contributions and exerted the greatest influence in the field. Shehabi Yahya from the University of Malaysia and Knauert Melissa P from Yale University in the United States, ranked first in terms of the number of published papers. Among them, Shehabi Yahya not only published the greatest number of papers but also had the highest citation count and H-index, demonstrating his substantial academic influence in the field. Although Egerod Ingrid did not have the highest number of publications, their H-index reached 4, indicating the high quality of their published works and making them worthy of in-depth study by colleagues. However, the co-authorship network analysis (Figure 3B) uncovers the insufficient collaboration and communication among scholars, with most cooperation within the field being limited to internal interactions. This is also evident in the analysis of cooperation networks between countries and institutions (Figures 5C, 6B), where, although there is cooperation between countries and institutions, it is restricted in both scope and depth. In terms of the number of publications, citation frequency, and major institutional cooperation and exchanges, European and American countries, led by the United States, hold a dominant position (Table 3; Figure 5C). This highlights their leading role in the research of this field and their substantial academic accumulation, positioning them as the main driving force behind the field’s development. Therefore, given the disparities in research scope depth among different countries, institutions, and authors, as well as the limited cooperation and exchange, institutions and scholars worldwide should allocate more resources to relevant research. They can strengthen international cooperation by organizing scholar exchange visits between universities, facilitating online learning exchanges, establishing transnational research groups, or conducting hospital field visits, thereby overcoming geographical and political barriers. Additionally, continuous efforts should be made to explore and enhance academic exchanges and cooperation with international peers, aiming to expand the scope and deepen the understanding of research in this field.

Regarding journals related to this field, acute critical care journals have demonstrated strong growth potential, which may be related to the clinical setting in which delirium mainly occurs in the intensive care unit and the critically ill patient population. Notably, the majority of the top 10 most productive journals and the top 10 most-cited journals had an impact factor (IF) < 5.000, which means that publishing research on illumination in delirium in higher-quality journals becomes a challenge.



4.2 Research structure, current status, and future trends


4.2.1 Relationship between delirium and light

Delirium is a prevalent clinical syndrome among critically ill and postoperative patients, and its occurrence may be associated with multiple factors, such as the patient’s pre-existing disease, environmental factors, and the medications administered during surgery or anesthesia (7). Particularly in the intensive care unit (ICU), the incidence of delirium is higher, which may be related to specific environmental factors. These factors include the patient’s fear of mortality, potential long-term loss of function, prolonged mechanical ventilation, administration of sedative medications, absence of family support, sleep disturbances, and noise disturbances (16). Therefore, by intervening and improving these risk factors, it is possible to decrease the incidence of delirium, of which sleep deprivation is a potentially modifiable factor (17).

Although there is no direct causal relationship between sleep deprivation and delirium, research indicates that approximately 75% of individuals with delirium experience disrupted sleep patterns (18). Particularly in critically ill patients, alterations in sleep patterns can result in abnormal melatonin levels and disruption of circadian rhythms (19). The regulatory center of circadian rhythms is situated in the suprachiasmatic nucleus (SCN) within the anterior region of the hypothalamus. Approximately 20,000 neurons in this area receive signals from the environment (9). When blue light (wavelength 460–480 nm) irradiates the photoreceptors of the retina, the SCN inhibits the secretion of melatonin by the pineal gland. This blue light predominantly appears in the morning. In the absence of blue light, the secretion of melatonin is enhanced, which promotes sleep (20). Therefore, appropriate light can reinforce and regulate the circadian rhythms, enhance wakefulness and alertness during the day, and facilitate sleep at night (21). It also aids in synchronizing the endogenous circadian rhythm with the 24-h environment cycle, thereby regulating the sleep and awakening of the organism (22–24).

Light therapy is therefore seen as a potential intervention to improve or reduce the incidence of delirium. Building on this understanding, numerous researchers have investigated approaches to decrease the incidence of delirium from the perspectives of light, sleep disturbances, and circadian rhythms. For instance, by studying the relationship between phototherapy and circadian rhythm, Tobias Pustjens et al. (9) discovered that the sole use of dynamic light as a preventive measure has a limited preventive impact on delirium and requires integration with other multi-strategy approaches. A randomized controlled trial conducted by Koen S Simons et al. (25) also demonstrated that high-intensity dynamic light alone did not reduce the cumulative incidence of delirium. Therefore, light therapy should be evaluated as part of a multi-component strategy, such as a combination of ear plugs to reduce noise, adjust sedation strategies, improve the environment, and improve sleep quality, which is consistent with high-frequency keywords derived from keyword co-occurrence network analysis.



4.2.2 The potential for the use of light in delirium

There is no doubt that light therapy is an avenue worth exploring for nonpharmacologic interventions for delirium. Among the top 25 keywords with citation bursts (Figure 8C), the citation burst of the keyword “light” continues until 2024, indicating that the topic of “light” is still being explored and researched.

A systematic review and meta-analysis of randomized clinical trials (26) found that strategies focusing on sleep and circadian health may prevent postoperative delirium, and in particular, timed bright light exposure (p = 0.006) showed potential to reduce postoperative delirium. Furthermore, a randomized controlled trial carried out by Chenjun Zou et al. (27) also demonstrated that light therapy had a positive effect on delirium in elderly patients with Alzheimer’s disease-related dementia. The Confusion Assessment Method (CAM) scores decreased at weeks 2 and 4 following light therapy, and ultimately, a 4-week period of light therapy was effective in suppressing delirium in patients with Alzheimer’s disease. In a multi-component improvement study in the ICU ward (28), a novel dynamic lighting system was developed for individualized lighting therapy for patients, in addition to measures such as noise reduction, cognitive training, and workflow optimization. The final results indicate that these improvements may help reduce the incidence and severity of delirium and that integrating a sufficiently intense dynamic lighting system (DLS) into the ward may influence delirium outcomes in critically ill patients by modulating circadian rhythms and melatonin levels.

In conclusion, light-based therapies have demonstrated positive effects in both influencing delirium and interventional treatments, and they possess significant potential for clinical application and in-depth exploratory research.



4.2.3 Future development trends

Based on the analysis presented in Figure 8C and Supplementary Figure 8D, it can be anticipated that future research in the field of delirium will predominantly concentrate on specific research subjects, multi-factor interventions, and fundamental scientific investigations.

To begin with, the subjects will pay special attention to the elderly, children/infants, and hospitalized patients. With the progressive aging of the global population (29, 30), elderly patients, who are a high-risk group for delirium (31), will draw more research interest. For instance, Yan-Yan Wang (32) and Huili Shen et al. (33) carried out relevant studies on living plans for hospitalized elderly patients. These studies involved implementing measures like phototherapy and enhancing sleep quality to investigate their impact on the occurrence of delirium. The studies ultimately concluded that living plans for the elderly can help reduce postoperative delirium, preserve physical and cognitive functions, and decrease hospital length of stay. However, according to the results of the article retrieval and analysis, there are relatively few in-depth studies on pediatric delirium, and most of the subjects of light therapy interventions are adult patients with delirium, which indicates that there is great research potential in the field of childhood delirium. In addition, although research on delirium mostly focuses on severe and postoperative patients, there are relatively few studies on light therapy in hospitalized patients, which is also an area worthy of further exploration.

Second, owing to the current absence of specific treatments for delirium, identifying and targeting risk factors for delirium becomes an effective way to manage delirium. The risk factors for delirium are numerous and complex, including age, underlying medical conditions, medication use, and infections (7). Therefore, both pharmacological and non-pharmacological interventions, such as phototherapy, the use of eye masks and earplugs, environmental adjustments, and psychological and social support, are necessary, taking into account an individual’s multiple risk factors. With the development of machine learning technology and predictive model algorithms, the construction of predictive models to achieve real-time monitoring and advance prediction can be more effective in multi-factor intervention and improve the effectiveness of delirium management. Sandeep R. Pagali et al. (34) used LASSO penalty logistic regression analysis to extract delirium risk factors from a large cohort of heterogeneous patients and developed an MDP model. Chie Nagata and others (35) have also used machine learning algorithms to develop delirium risk prediction models, which play a crucial role in the early identification of high-risk patients and the implementation of preventive strategies. Therefore, the use of models to identify patients’ risk of delirium in advance, and targeted intervention, may become a future research hotspot.

Finally, based on the analysis of the cited articles, there are relatively few fundamental studies investigating the relationship between light exposure and delirium. It might be associated with the intricate pathophysiological mechanism of delirium, which involves neurotransmitters, neuroinflammation, neuronal aging, and endothelial cell dysfunction (36). Some have tested the functional role of the circadian rhythm protein Phase 2 (PER2) in different mouse models similar to delirium (37). Some have discussed the functional organization, and major input and output signals of the circadian system (38). It is undeniable that fundamental research is of great significance for a comprehensive understanding of the pathogenesis of delirium and the fundamental relationship between delirium and light. However, the essential relationship between delirium and light, as well as the interaction mechanism, still needs to be elucidated. Therefore, there is still a lot of room to explore the fundamental research between light and delirium.





5 Limitation

Firstly, we statistically analyzed the past research trends, hot topics, and development trends of light applied to delirium through three software programs, namely CiteSpace, VOSviewer, and R-bibliometrix (39), and there are still many limitations in the discussion section.

Secondly, taking into account the stringent journal inclusion criteria and disciplinary authority of Web of Science (WoS), we selected the core collection of WoS to guarantee data quality. However, this single-database approach might result in the omission of relevant research indexed on non-WOS platforms (such as Scopus) or non-SCI journals. Future research could incorporate complementary databases (such as Scopus) to validate the robustness of the conclusions.

Finally, this paper focuses solely on English language literature, and non-English language literature was excluded from the inclusion criteria.



6 Conclusion

Through a bibliometric analysis of the literature within the core database of the Web of Science, this paper comprehensively and systematically reviews the application of light in the treatment of delirium. We have observed that the research in this field is expanding rapidly, attracting the involvement of researchers from a greater number of countries and regions globally, and simultaneously garnering more attention from academic journals. By conducting an in-depth exploration of keywords, we discovered that light therapy targeting specific populations like the elderly and children, multi-factor interventions, and fundamental scientific research could represent future research trends, and these areas possess significant development potential.

Overall, while the research in this field continues to advance, greater efforts are required to establish a more comprehensive research framework, which can provide a robust scientific foundation for the application of light therapy in treating delirium.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding authors.



Author contributions

YaZ: Conceptualization, Data curation, Software, Supervision, Writing – original draft, Writing – review & editing. YoZ: Data curation, Supervision, Writing – review & editing. XL: Data curation, Investigation, Writing – review & editing. LX: Methodology, Supervision, Writing – review & editing. JC: Formal analysis, Resources, Supervision, Writing – review & editing. SL: Formal analysis, Resources, Supervision, Writing – review & editing. SZ: Funding acquisition, Project administration, Resources, Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fneur.2025.1549396/full#supplementary-material



References
	 1. Chen, T-J, Traynor, V, Wang, A-Y, Shih, C-Y, Tu, M-C, Chuang, C-H , et al. Comparative effectiveness of non-pharmacological interventions for preventing delirium in critically ill adults: a systematic review and network meta-analysis. Int J Nurs Stud. (2022) 131:104239. doi: 10.1016/j.ijnurstu.2022.104239 
	 2. Tonna, JE, Dalton, A, Presson, AP, Zhang, C, Colantuoni, E, Lander, K , et al. The effect of a quality improvement intervention on sleep and delirium in critically ill patients in a surgical ICU. Chest. (2021) 160:899–908. doi: 10.1016/j.chest.2021.03.030 
	 3. Ali, M, and Cascella, M. ICU Delirium In: StatPearls. Treasure Island (FL): StatPearls Publishing. (2024). Available online at: https://www.ncbi.nlm.nih.gov/books/NBK559280/
	 4. Martinez, FE, Ho, VW, Brogan, G, Pickering, C, Leung, G, Parrey, J , et al. Period-prevalence and risk factors for delirium in a tertiary referral ICU: a prospective cohort study. Acute Med. (2021) 20:168–73. doi: 10.52964/AMJA.0860
	 5. Hughes, CG, Boncyk, CS, Culley, DJ, Fleisher, LA, Leung, JM, McDonagh, DL , et al. American Society for Enhanced Recovery and Perioperative Quality Initiative Joint Consensus Statement on postoperative delirium prevention. Anesth Analg. (2020) 130:1572–90. doi: 10.1213/ANE.0000000000004641 
	 6. Devlin, JW, Skrobik, Y, Gélinas, C, Needham, DM, Slooter, AJC, Pandharipande, PP , et al. Clinical practice guidelines for the prevention and Management of Pain, agitation/sedation, delirium, immobility, and sleep disruption in adult patients in the ICU. Crit Care Med. (2018) 46:e825–73. doi: 10.1097/CCM.0000000000003299 
	 7. Wilson, JE, Mart, MF, Cunningham, C, Shehabi, Y, Girard, TD, MacLullich, AMJ , et al. Delirium. Nat Rev Dis Primers. (2020) 6:90. doi: 10.1038/s41572-020-00223-4 
	 8. Potharajaroen, S, Tangwongchai, S, Tayjasanant, T, Thawitsri, T, Anderson, G, and Maes, M. Bright light and oxygen therapies decrease delirium risk in critically ill surgical patients by targeting sleep and acid-base disturbances. Psychiatry Res. (2018) 261:21–7. doi: 10.1016/j.psychres.2017.12.046 
	 9. Pustjens, T, Schoutens, AM, Janssen, L, and Heesen, WF. Effect of dynamic light at the coronary care unit on the length of hospital stay and development of delirium: a retrospective cohort study. J Geriatric Cardiol: JGC. (2018) 15:567–73. doi: 10.11909/j.issn.1671-5411.2018.09.006 
	 10. Burry, LD, Cheng, W, Williamson, DR, Adhikari, NK, Egerod, I, Kanji, S , et al. Pharmacological and non-pharmacological interventions to prevent delirium in critically ill patients: a systematic review and network meta-analysis. Intensive Care Med. (2021) 47:943–60. doi: 10.1007/s00134-021-06490-3 
	 11. Pun, BT, Badenes, R, Heras La Calle, G, Orun, OM, Chen, W, Raman, R , et al. Prevalence and risk factors for delirium in critically ill patients with COVID-19 (COVID-D): a multicentre cohort study. Lancet Respir Med. (2021) 9:239–50. doi: 10.1016/S2213-2600(20)30552-X 
	 12. Ding, X, and Yang, Z. Knowledge mapping of platform research: a visual analysis using VOSviewer and citespace. Electron Commer Res. (2022) 22:787–809. doi: 10.1007/s10660-020-09410-7
	 13. Mou, J, Cui, Y, and Kurcz, K. Bibliometric and visualized analysis of research on major e-commerce journals using citespace. J. Electron. Commer. Res. (2019) 20:219–237.
	 14. Ely, EW, Shintani, A, Truman, B, Speroff, T, Gordon, SM, Harrell, FE , et al. Delirium as a predictor of mortality in mechanically ventilated patients in the intensive care unit. JAMA. (2004) 291:1753–62. doi: 10.1001/jama.291.14.1753
	 15. Barr, J, Fraser, GL, Puntillo, K, Ely, EW, Gélinas, C, Dasta, JF , et al. Clinical practice guidelines for the management of pain, agitation, and delirium in adult patients in the intensive care unit. Crit Care Med. (2013) 41:263–306. doi: 10.1097/CCM.0b013e3182783b72 
	 16. Mart, MF, Williams Roberson, S, Salas, B, Pandharipande, PP, and Ely, EW. Prevention and management of delirium in the intensive care unit. Semin Respir Crit Care Med. (2021) 42:112–26. doi: 10.1055/s-0040-1710572 
	 17. Weinhouse, GL, Schwab, RJ, Watson, PL, Patil, N, Vaccaro, B, Pandharipande, P , et al. Bench-to-bedside review: delirium in ICU patients - importance of sleep deprivation. Crit Care. (2009) 13:234. doi: 10.1186/cc8131 
	 18. Marra, A, McGrane, TJ, Henson, CP, and Pandharipande, PP. Melatonin in critical care. Crit Care Clin. (2019) 35:329–40. doi: 10.1016/j.ccc.2018.11.008 
	 19. Bellapart, J, and Boots, R. Potential use of melatonin in sleep and delirium in the critically ill. Br J Anaesth. (2012) 108:572–80. doi: 10.1093/bja/aes035 
	 20. Estrup, S, Kjer, CKW, and Poulsen, LM. Delirium and effect of circadian light in the intensive care unit: a retrospective cohort study. Acta Anaesthesiol Scand. (2018) 62:367–375. doi: 10.1111/aas.13037
	 21. Danielson, SJ, Rappaport, CA, Loher, MK, and Gehlbach, BK. Looking for light in the din: an examination of the circadian-disrupting properties of a medical intensive care unit. Intensive Crit Care Nurs. (2018) 46:57–63. doi: 10.1016/j.iccn.2017.12.006 
	 22. Alegria, L, Brockmann, P, Repetto, P, Leonard, D, Cadiz, R, Paredes, F , et al. Improve sleep in critically ill patients: study protocol for a randomized controlled trial for a multi-component intervention of environment control in the ICU. PLoS One. (2023) 18:e0286180. doi: 10.1371/journal.pone.0286180 
	 23. Burry, L, Sonneville, R, and Ely, EW. Melatonin in ICU delirium: shining light on the hormone of darkness. Intensive Care Med. (2022) 48:479–81. doi: 10.1007/s00134-022-06656-7 
	 24. Sun, T, Sun, Y, Huang, X, Liu, J, Yang, J, Zhang, K , et al. Sleep and circadian rhythm disturbances in intensive care unit (ICU)-acquired delirium: a case-control study. J Int Med Res. (2021) 49:300060521990502. doi: 10.1177/0300060521990502 
	 25. Simons, KS, Laheij, RJF, van den Boogaard, M, Moviat, MAM, Paling, AJ, Polderman, FN , et al. Dynamic light application therapy to reduce the incidence and duration of delirium in intensive-care patients: a randomised controlled trial. Lancet Respir Med. (2016) 4:194–202. doi: 10.1016/S2213-2600(16)00025-4 
	 26. Lu, Y, Li, Y-W, Wang, L, Lydic, R, Baghdoyan, HA, Shi, X-Y , et al. Promoting sleep and circadian health may prevent postoperative delirium: a systematic review and meta-analysis of randomized clinical trials. Sleep Med Rev. (2019) 48:101207. doi: 10.1016/j.smrv.2019.08.001 
	 27. Zou, C, Mei, X, Li, X, Hu, J, Xu, T, and Zheng, C. Effect of light therapy on delirium in older patients with Alzheimer’s disease-related dementia. J Psychiatr Res. (2022) 149:124–7. doi: 10.1016/j.jpsychires.2022.03.003 
	 28. Spies, C, Piazena, H, Deja, M, Wernecke, K-D, Willemeit, T, and Luetz, A. Modification in ICU design may affect delirium and circadian melatonin: a proof of concept pilot study. Crit Care Med. (2024) 52:e182–92. doi: 10.1097/CCM.0000000000006152 
	 29. Amuthavalli Thiyagarajan, J, Mikton, C, Harwood, RH, Gichu, M, Gaigbe-Togbe, V, Jhamba, T , et al. The UN decade of healthy ageing: strengthening measurement for monitoring health and wellbeing of older people. Age Ageing. (2022) 51:1–5. doi: 10.1093/ageing/afac147 
	 30. Rudnicka, E, Napierała, P, Podfigurna, A, Męczekalski, B, Smolarczyk, R, and Grymowicz, M. The World Health Organization (WHO) approach to healthy ageing. Maturitas. (2020) 139:6–11. doi: 10.1016/j.maturitas.2020.05.018 
	 31. Inouye, SK, Westendorp, RGJ, and Saczynski, JS. Delirium in elderly people. Lancet (London, England). (2014) 383:911–22. doi: 10.1016/S0140-6736(13)60688-1 
	 32. Wang, Y-Y, Yue, J-R, Xie, D-M, Carter, P, Li, Q-L, Gartaganis, SL , et al. Effect of the tailored, family-involved hospital elder life program on postoperative delirium and function in older adults: a randomized clinical trial. JAMA Intern Med. (2020) 180:17–25. doi: 10.1001/jamainternmed.2019.4446 
	 33. Shen, H, Liu, X, Wu, L, Jia, J, and Jin, X. Effect of hospital elder life program on the incidence of delirium: a systematic review and meta-analysis of clinical trials. Geriatr Nurs. (2024) 56:225–36. doi: 10.1016/j.gerinurse.2024.02.017 
	 34. Pagali, SR, Miller, D, Fischer, K, Schroeder, D, Egger, N, Manning, DM , et al. Predicting delirium risk using an automated Mayo delirium prediction tool: development and validation of a risk-stratification model. Mayo Clin Proc. (2021) 96:1229–35. doi: 10.1016/j.mayocp.2020.08.049
	 35. Nagata, C, Hata, M, Miyazaki, Y, Masuda, H, Wada, T, Kimura, T , et al. Development of postoperative delirium prediction models in patients undergoing cardiovascular surgery using machine learning algorithms. Sci Rep. (2023) 13:21090. doi: 10.1038/s41598-023-48418-5 
	 36. Maldonado, JR. Neuropathogenesis of delirium: review of current etiologic theories and common pathways. American J Geriatric Psychiatry: Official J American Assoc Geriatric Psychiatry. (2013) 21:1190–222. doi: 10.1016/j.jagp.2013.09.005 
	 37. Gile, J, Scott, B, and Eckle, T. The period 2 enhancer Nobiletin as novel therapy in murine models of circadian disruption resembling delirium. Crit Care Med. (2018) 46:e600–8. doi: 10.1097/CCM.0000000000003077 
	 38. Madrid-Navarro, CJ, Sanchez-Galvez, R, Martinez-Nicolas, A, Marina, R, Garcia, JA, Madrid, JA , et al. Disruption of circadian rhythms and delirium, sleep impairment and sepsis in critically ill patients. Potential therapeutic implications for increased light-dark contrast and melatonin therapy in an ICU environment. Curr Pharm Des. (2015) 21:3453–68. doi: 10.2174/1381612821666150706105602 
	 39. Aria, M, and Cuccurullo, C. Bibliometrix: an R-tool for comprehensive science mapping analysis. J Inf Secur. (2017) 11:959–75. doi: 10.1016/j.joi.2017.08.007


Copyright
 © 2025 Zheng, Zeng, Luo, Xia, Chen, Lei and Zheng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Application of light in delirium: a bibliometric analysis



		1 Introduction



		2 Methodology and data source



		2.1 Bibliometric analysis



		2.2 Data









		3 Results



		3.1 Descriptive statistics



		3.2 Quantities and trends of publications output



		3.3 Analysis of authors



		3.4 Analysis of journals



		3.5 Analysis of the countries



		3.6 Analysis of affiliations



		3.7 Analysis of citations



		3.8 Analysis of keywords









		4 Discussion



		4.1 General information



		4.2 Research structure, current status, and future trends



		4.2.1 Relationship between delirium and light



		4.2.2 The potential for the use of light in delirium



		4.2.3 Future development trends















		5 Limitation



		6 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers | Frontiers in Neurology

Application of light in delirium: a
bibliometric analysis












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Neurology






OPS/images/fneur-16-1549396-g005.jpg
g vosviewer





OPS/images/fneur-16-1549396-g006.jpg
A

JOHNS HOPKINS UNVERSTY ‘

[rs—— )
er—— o
§ asssrance usucue omaux s ore) o
H
EeT——— Y
[ —  —Y
R p—  —
YALE UNIVERSITY — @
T N
Arics

.
/ ®
/" Kings cgljlondon - lausanne@iniv hosp

@ & johns hoplins uni) =
GO L et N e

Sk vosviewer





OPS/images/fneur-16-1549396-g003.jpg
A

[r— e

Author

balas, michele c.

athyigpavya alder*h\\

bergbom, ingegerd
ashtari sara

sonneville, romain

ing
ﬂa‘ylan - “

hegadorerwm\een m. chen,

ndong
deviingjohnw.  toft; palle

knauer lissa p.

nevfeid karinj. chong,mei sian green, cameron

ard, mark alv%'na
delaney, lor j.
kalva: beth e
abrahay iosief kuru i, norio
eg i

iwam ko

$i vosviewer





OPS/images/fneur-16-1549396-g004.jpg
Cumulate occurrences

100

3 & g 8 g g 8 g 8 8
2 2 2 R | | 8 | { ]

2010
2012
2014
2016
2018
2024

Year
—— ANESTHESIA AND ANALGESIA- —— AUSTRAUAN CRITICAL CARE  —— BMJ OPEN — CHRONOBIOLOGY INTERNATIONAL — CRITICAL CARE  —— CRITICAL CARE MEDICINE

—— INTENSIVE AND CRITICAL CARE NURSING  — INTERNATIONAL JOURNAL OF GERIATRICPSYCHIATRY  —— JOURNAL OF CRITICAL CARE. ~—— NURSING IN CRITICAL CARE_ ~— PLOS ONE
—— SCNTIFC REPORTS






OPS/images/fneur-16-1549396-g007.jpg
taguchi toy 07, intensive

olofsson k, 20

AN
m(ayesk,ﬁ&e\?venglj’r@ “\\ > >

[ S

~ simons ks,YQ) ancet resp m

£/ yanrdmpaey
o vl

D At
/,‘,;»X

devlin jw, 2018 crit

< devlin jw, 2018y crit care med
] 2ly ew, 2003, *Jam med as
& VOSviewer
B
Top 25 References with the Strongest Citation Bursts

References Vear Strength Begin End
BarrJ, 2013, CRIT CARE MED, Va1, 2263, DO 10.1087/CCM0b01 363162783672, DOI 03 sar20m3 2018
(Gehlbach BK, 2012, SLEER V35, P1105, DOI 10.5665/sleep.1996, DOI 12 3s82014 2017
Van Rompaey B, 2012, CRIT CARE, V16, P, DOI 10.1186/ce11330, 001 2 3662014 2016
Kamdar iren B, 2012, INTENSIVE CARE MED, V27, 97, DOI 10.1177/0885066610394322, DO 12 2092014 2015
llott R, 2013, CRIT CARE, V17, P, DOI 10.1186/ce1 2565, 001 13 s2015 2018
Ono Hiroshi, 201, INTENSIVE CRIT CARE NURS, V27, P158, DOI 10.1016/jccn 2011.03.003, DO 201 2822015 2016
Enguall M, 2014, RIT CARE NURS Q V37, P273, DOI 10.1097/CNQ.0000000000000031, 001 201 2822015 2016
isani M, 2015, AN J RESP CRIT CARE, V191, P731,DOI 10.1164/rccm 201411-2098C1, DOI 015 5322016 2018
Patl ) 2014, ANAESTHESIA, V65, PS40, DOI 10.1111/anae. 12636, 001 2018 362016 2019
Hatta K, 2014, JAMA PSYCHIAT, 71, P357, DOI 101001 jamapsychiaey 20133320, DOI 2018 3192016 2019
Le Guen M, 2014, BRIT J ANAESTH V112, P85, DOI 10.1093/bjaaet304, 001 201 2012016 2017
Fitzgerald JM, 2013, MED HYPOTHESES, VB1, PS68, DOI 10.1016/;mehy 2013.06.032, DOI 013 2892016 2018
Pandharipande PP, 2013, NEW ENGL  MED, V365, P1306, DOI 10.1056/NEIMoa1301372, 001 2013 2892016 2018
Hu R, 2015, CRIT CARE, V19, 0, DOI 10.1186/513054-015-0855-3, D01 015 2792016 2019
Simons KS, 2016, LANCET RESP MED, V4, P194, DOI 10.1016/52213-2600(16)00025-4, DO 2006 6192018 2019
Oldham 1A, 2016, CRIT CARE MED, Va4, P207, DOI 10.1087/CCM.0000000000001282, DOI 2016 3592018 2019
Madrid Navarro C}, 2015, CURR PHARM DESIGN, V21, P3453, DO 10.2174/138161262166150706105602, DOI 2015 3072018 2019
Devlin JW, 2018, CRIT CARE MED, V6, PEE25, DOI 10.1097/CCM 0000000000329, DOI 08 8792019 2024
Vincent L, 2016, INTENS CARE MED, V42, P962, DOI 10.1007/500134-016.4297-4, DO 06 432019 2021
Demoule A, 2017, CRIT CARE, V21, P, DOI 10.1186/513054-017-1865-0, DOI 207 2072019 2022
Fan €5, 2017, CRIT CARE, VA0, P11, DOI 10,1016/ jcrc 2017.03.002. DOI 207 2592019 2022
Devin JW, 2018, CRIT CARE MED, Vs, 1532, DOI 10.1097/CCM.0000000000003259, DO 06 632020 2024
Smonig R 2019, ANN INTENSIVE CARE, V9, 20, DOI 10.1186/613613-019-0592-%, DOI 19 30720 202
Pun BT, 2019, CRIT CARE MED, V47, 73, DO 10.1097/CCM 0000000000003452, DO 2010 4232022 2028

Hughes CG, 2021, NEW ENGL J MED, V384, P1424, DOI 10.1056/NEJM0a2024922, DOI 2021 3172022 2024

acta anaesth

1994 - 2024

s





OPS/images/fneur-16-1549396-g008.jpg
circadiansthythms

A N environment

iy

circadianfythms

assodation

depritation

Avosviewer

1000
900
800
700
600
500
400
300 = 241 233 3T
200 145

100'
0
&

mOccurrences  m Total link strength

c
Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 1994 - 2024
dementia 1994 2991994 2015
alzheimers disease 1994 211994 2012,
postoperative delirium 2006 2552006 2012 e
elderly patients 2007 3.272007 2016 —
haloperidol prophylaxis 2009 2992009 2015 —_—
circadian rhythm 1996 2432011 2015
randomized controlled trial ~ 2014 5622014 2016 P
confusion assessment method 2009 2392017 2018 —————
management 2017 2092017 2022 ———
sleep 1994 3252018 2019
sedation 2018 3022018 2020 .
systematic review 2019 3472019 2021 e
protocol 2019 2532019 2020 -
propofol 2019 2192019 2022 ——
pain 2020 3192020 2024 —
risk factors 2009 2432020 2024 e
validity 2020 1932020 2024 —
scale 2004 1.912020 2021 —— i
intensive care units 2021 4272021 2024 —
eye masks 2017 2992021 2024 ———
impact 2021 2952021 2024 —
unit 2004 1.942021 2022 N =24
intervention 2022 2992022 2024 —
light 1996 2582022 2024

interventions 2022 222022 2024 —





OPS/images/fneur-16-1549396-g001.jpg
Web of Science
Core Collection

Total publications
(n=493)

Retained publications
Article(n=334)
Review Article(n=102)

bibliometric analysis
(n=220)

Excluded publications:
Meeting abstract(n=9)
Editorial material(n=19)
Letter(n=5)

Proceedings paper(n=3)

Article language is not English(n=21)

Duplicates removal (n=0)
Not consistent with the subject of the
study(n=216)






OPS/images/fneur-16-1549396-g002.jpg
30

25

publications
7 38

s

0

1993

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Year





