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Background

Obesity is an independent risk factor for endometrial cancer (EC). Bibliometrics allows for the analysis of multiple data from published publications to identify the current state of research and future trends and to construct a knowledge framework. There is a lack of high-quality bibliometric analyses of obesity and EC.





Methods

This study retrieved publications related to obesity and EC from the Web of Science Core Collection (WOSCC) from 2003 to 2024. Publication trends were analyzed using Microsoft Excel 2019, while CiteSpace (v.6.4.R1 Advanced) was employed to analyze institutional co-occurrence, cited journals, journal co-citation mapping, co-cited references, and keywords. VOSviewer (v.1.6.20) was used to analyze the journals in which the publications appeared. SCImago Graphica (v.1.0.39) was utilized to investigate the distribution and collaboration of countries/regions, institutional collaborations, and author collaborations.





Results

681 publications from 2003 to 2024 were included in the final analysis. The volume of publications showed an upward trend, peaking in 2021. The United States was the country with the highest number of publications, with the National Cancer Institute (NCI) being the leading institution. Scholars Emma J. Crosbie and Faina Linkov had the highest publication counts, while CALLE EE was the most cited scholar. The journal Gynecologic Oncology (Q1/4.5) published the most relevant articles and was also the most frequently cited journal. The most common keywords were “endometrial cancer,” “body mass index,” and “risk.” Current research focuses on exploring the mechanisms linking obesity and EC and analyzing the impact of obesity on clinical treatment strategies for EC. Future research directions include: (1) expanding the scope to related diseases of EC; (2) emphasizing typical indicators and diagnostic techniques for EC; (3) developing new treatment methods and technologies to enhance clinical efficacy; and (4) further strengthening the exploration of the pathological mechanisms related to obesity and EC.





Conclusion

This study comprehensively summarizes the knowledge structure of obesity and EC and identifies key research hotspots and trends. Based on our findings, the formation of a multidisciplinary team, the rational application of diagnostic and therapeutic techniques, the further enhancement of the exploration of the pathological mechanisms associated with obesity and EC as well as the improvement of clinical diagnostic and therapeutic strategies are powerful measures to promote the development of this field.
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1 Introduction

Endometrial cancer (EC) is a common gynecological tumor, primarily affecting women in the menopausal and perimenopausal stages (1, 2). Data indicates that EC accounts for 1% of global mortality, with a lower mortality rate compared to other cancers (3). Since 2005, the incidence and mortality rates of EC have gradually increased, with an annual change in incidence of 5% (4, 5). It is projected that by 2030, EC will surpass colorectal cancer, becoming the fourth leading cause of cancer-related deaths among women (3, 6).

Currently, over half of EC cases can be attributed to obesity (7), which is not only an independent risk factor for EC but also a determinant of its progression and treatment outcomes. The relationship between obesity and EC has been established, following a dose-response pattern where the incidence of EC increases with rising body mass index (BMI) (8, 9). Research shows that among the 20 most common cancers, EC has the strongest association with obesity; for every 5 kg/m² increase in a patient’s BMI, the risk of developing cancer increases by 5.4% (10), with women having a BMI greater than 40 kg/m² facing a 10-15% risk of developing EC (11). Obesity also negatively impacts the mortality rate of EC; a prospective study revealed that obese patients with early-stage EC had higher mortality rates compared to women with normal BMI, with 67% of these deaths attributed to obesity-related causes (12).

Currently, obesity is becoming increasingly prevalent worldwide, with a more pronounced rise in obesity rates among women (13), which has become a driving factor for the increasing incidence of EC. Studies have found that obesity creates a pro-inflammatory environment characterized by elevated circulating levels of C-reactive protein, interleukin-6, and tumor necrosis factor, which may be the mechanism by which obesity increases the risk of EC (14). Inflammatory cells induce rapid cell division and produce increased concentrations of free radicals and may cause damage to DNA, increasing the likelihood of converting DNA damage into mutations (15, 16).It has been demonstrated that the molecular pathways associated with cancer inflammation involve the nuclear factor-κB transcription factor and its inhibitor, the κB kinase complex (17).

Despite current research confirming the close link between obesity and EC, and the consideration of obesity’s impact on screening, diagnosis, and treatment protocols for EC, there has yet to be a systematic review of the relationship between obesity and EC. Bibliometric analysis, which examines published academic literature to describe publication trends and relationships among these works, can assess the impact of published works on future research in the health field through the analysis of various data (18, 19). To the best of our knowledge, this is the first application of bibliometric analysis of obesity and EC. The comprehensive analysis of authoritative data helps us to get informative findings. This is of positive significance for further recognizing the association between obesity and EC, exploring the pathological mechanisms between the two as well as improving diagnostic methods and treatment strategies.




2 Materials and methods



2.1 Data sources and search strategy

WOSCC database is an influential multidisciplinary academic literature abstract indexing database in the world, which includes more than 22,000 authoritative and high-impact academic journals in the world. The citation information and data analysis tools provided by WOSCC are important references for scholars to conduct academic research and academic evaluation.Therefore, we choose WOSCC as the source of literature search.We searched the WOSCC database to gather relevant publications, with the search timeframe extending from the inception of the database to January 9, 2024. We employed search terms related to obesity and endometrial cancer for thematic retrieval. The specific search strategy was: (“obesity” OR “obese*” OR “overweight”) AND (“Endometrial Neoplasm*” OR “Neoplasm, Endometrial” OR “Neoplasms, Endometrial” OR “Endometrial Carcinoma” OR “Carcinoma, Endometrial” OR “Carcinomas, Endometrial” OR “Endometrial Carcinomas” OR “Cancer of Endometrium” OR “Endometrium Cancer*” OR “Cancer, Endometrium” OR “Cancers, Endometrium” OR “Cancer of the Endometrium” OR “Endometrium Carcinoma*” OR “Endometrial Cancer” OR “Cancer, Endometrial” OR “Cancers, Endometrial” OR “Endometrial Cancers”). The retrieved publications were exported in plain text format to Endnote X9.3.3 data management software, selecting the data record format as “full record and reference citations”.




2.2 Data processing and analysis

To ensure the accuracy of the data analysis results, we conducted a selection of the retrieved publications. Initially, we utilized EndNote X9.3.3 software to eliminate duplicates, followed by a manual review of titles and abstracts to filter publications that met the inclusion criteria. This process was carried out independently by two researchers (SCX and YB), with any discrepancies resolved by a third researcher (CC). The inclusion criteria for publications were: (1) the type of publication must be either an ARTICLE or a REVIEW; (2) publications must be in English; (3) there were no restrictions on the species studied, allowing for both animal models and human research. The exclusion criteria were: (1) publications unrelated to the research topic; (2) publications for which the full text was unavailable. A total of 681 documents were screened, comprising 579 articles and 102 reviews. Figure 1 illustrates the specific screening process. The data analysis of the selected publications was conducted by a researcher (CSC) who operated the software independently.

[image: Flowchart illustrating the identification of studies via databases. From 2,415 records identified, 266 were excluded as not articles or reviews. After screening 2,149 records, 51 non-English publications were removed. Of 2,098 reports for retrieval, 1,417 not related to obesity and endometrial cancer were excluded. The review included 681 publications.]
Figure 1 | Literature screening process.

Employ Microsoft Excel 2019 to examine publication trends, while CiteSpace (v.6.4.R1 Advanced) will be used to analyze institutional co-occurrences, cited journals, journal overlay mapping relationships, co-cited references, and keywords. VOSviewer (v.1.6.20) is designated for analyzing publishing journals. SCImago Graphica (v.1.0.39) will facilitate the analysis of national/regional distribution and collaboration relationships, institutional collaborations, and author collaborations.

We have configured the parameters by reference to the research and methodology of Professor Chen Chaomei, founder of the CiteSpace (v.6.4.R1 Advanced)(20). The specific settings are as follows: Period: 2003-2024; Slice Length: 1 year; Selection Criteria: gindex(k=25); Pruning: pathfinder, pruningsliced networks. After the setup, different analytical contents were visualized and analyzed as network nodes. To capture rapid, intricate evolutionary dynamics within the research domain and avoid potential loss of critical details that longer time slices might entail, the temporal resolution was set to one year. When k=25, the most lucid and information-rich network maps emerge, circumventing both the omission of vital nodes due to excessively low k values and the obscuring of core structures caused by overly dense networks resulting from excessively high k values. In keyword analysis, when synonyms appear, keyword merging should be performed. The specific merging method is as follows: (a) Select the primary keyword: Click the primary keyword to be retained and choose ‘add to alias list (primary)’. (b) Select secondary keywords: Click the secondary keywords to be removed and select ‘Add to alias list (secondary)’. (c) Regenerate the graph: Close the existing visualisation interface and click the ‘Go’ button again to complete the merging process.

The main operational steps for VOSviewer include: creating a map based on bibliographic data, importing source data, selecting analysis options, and setting appropriate thresholds to generate the network view. Different thresholds should be selected according to varying analytical items. However, threshold selection must adhere to the following criteria: (a) avoid an insufficient number of nodes that would result in inadequate image information and prevent network relationship analysis; (b) avoid an excessive number of nodes that would render image information overly complex and hinder the formation of thematic relationships; (c) ensure the resulting image highlights key elements and achieves a favourable visual effect.

The primary parameters for SCImago Graphica (v.1.0.39) software are set as follows: Size: frequency; Color: clusters; Label: choose according to the content of the analysis, using the same color as marks; Layout: Circular; Edges: use the same color as marks.





3 Results



3.1 Trends in the growth of publications

Figure 2 illustrates the annual publication volume. The 681 articles included in this analysis were published between 2003 and 2024, showing an upward trend in publication numbers, peaking in 2021. The publication count experienced four significant milestones: in 2012, the number of publications first exceeded 30; in 2016, it surpassed 40; in 2019, it reached 50; and it peaked in 2021. Although there was a decline in publication volume from 2022 to 2024, the count remained no less than 30, indicating that research on the relationship between obesity and endometrial cancer continues to be a focal point of interest among scholars.

[image: Bar chart showing the number of publications per year from 2003 to 2024. The count rises gradually from 2003 to 2008, stabilizes until 2013, and peaks around 2015 to 2016. There is fluctuation between 2017 to 2024, remaining mostly high.]
Figure 2 | Annual trend of publication.





3.2 Distribution and collaboration by country/region

A total of 266 countries or regions have contributed to publications on this topic. Table 1 presents the top 15 countries ranked by the number of publications, each having published no fewer than 15 articles. Figure 3A illustrates the geographical distribution of these countries. The results indicate that relevant research on this topic is widely prevalent across the globe. The United States and China are the primary contributors to this research area, with 302 and 84 publications, respectively, leading other countries or regions. This underscores the significant investment of resources and effort by the United States and China in this field of study.


Table 1 | Top 15 countries by the number of publications.
	Rank
	Count
	Country



	1
	302
	USA


	2
	84
	CHINA


	3
	68
	GBR


	4
	59
	ITALY


	5
	44
	AUSTRALIA


	6
	39
	CANADA


	7
	36
	FRANCE


	8
	29
	NETHERLANDS


	9
	25
	NORWAY


	10
	23
	POLAND


	11
	21
	JAPAN


	12
	21
	SWEDEN


	13
	20
	SPAIN


	14
	19
	GERMANY


	15
	15
	GREECE







[image: Map and network diagram showing clustered connections between countries. The map highlights various countries with lines signifying interactions, with each line color-coded by cluster numbers one to eight. Countries include USA, China, UK, Brazil, and others, with circle sizes indicating the count. The network diagram connects the same countries in a circular layout, with lines and nodes in corresponding cluster colors, illustrating international ties.]
Figure 3 | Country/region analysis view. (A) View of the geographical distribution of countries/regions; (B) Country/regional partnership view.

Figure 3B depicts the collaborative relationships among relevant countries or regions worldwide, which can be categorized into eight clusters, indicating extensive cooperation among these nations. Notably, the collaboration between the United States, China, and Australia, as well as between the United Kingdom, the United States, France, and the Netherlands, stands out. Additionally, Australia has established collaborative ties with several countries, including Italy and Canada. International collaboration plays a crucial role in the research on this topic.




3.3 Distribution and cooperation between institutions

A total of 2,868 institutions have contributed to publications on this topic, with Table 2 displaying the top 15 institutions ranked by publication volume. Each of these 15 institutions has published no fewer than 10 articles. The institution with the highest publication output is the NCI, which has published 23 articles, followed by the University of Texas MD Anderson Cancer Center with 21 publications. In terms of centrality, Brigham and Women’s Hospital exhibits a high centrality score of 0.21, followed by the American Cancer Society with a centrality of 0.07, indicating that the publications from these two institutions are highly authoritative and recognized by relevant stakeholders. Regarding total connection strength, NCI, Harvard University, and Fred Hutchinson Cancer Research Center rank as the top three, suggesting that these three institutions have extensive connections with others. Figure 4 presents the co-occurrence analysis network view of these institutions, while Figure 4B illustrates their collaboration status, which is divided into six collaborative clusters. Within each cluster, there are strong collaborative relationships among the organizations, and there are also significant collaborative ties between the different clusters.


Table 2 | Top 15 institutions by volume.
	Rank
	Count
	Centrality
	Institutions
	Total link strength



	1
	23
	0.05
	NCI
	76


	2
	21
	0.04
	Univ Texas MD Anderson Canc Ctr
	23


	3
	19
	0.01
	Univ Manchester
	20


	4
	18
	0.04
	Harvard Univ
	73


	5
	16
	0.01
	Fred Hutchinson Canc Res Ctr
	72


	6
	15
	0.08
	Albert Einstein Coll Med
	52


	7
	15
	0.21
	Brigham & Womens Hosp
	56


	8
	15
	0.01
	Univ Pittsburgh
	11


	9
	14
	0.03
	Case Western Reserve Univ
	27


	10
	14
	0
	Univ N Carolina
	22


	11
	14
	0.01
	Manchester Univ NHS Fdn Trust
	20


	12
	13
	0.01
	Ohio State Univ
	19


	13
	12
	0.02
	Int Agcy Res Canc
	45


	14
	11
	0.07
	Amer Canc Soc
	39


	15
	10
	0.04
	Univ Bergen
	29







[image: Two network diagrams depict collaboration among institutions. Diagram A shows clusters with nodes representing institutions of varying sizes, indicated by circles, and connections between them. A color gradient from red to blue signifies different clusters. Prominent institutions include University of Manchester and Harvard University. Diagram B is a circular network with colored nodes categorized into six clusters, depicting connections with curved lines. Notable institutions include University of Melbourne and Stanford University. Cluster membership is indicated by different colors.]
Figure 4 | Analysis view of the issuing institution. (A) Co-occurrence view of the issuing institution; (B) View of the cooperation relationship between the issuing institution.




3.4 Analysis of author publication and collaborative relationships

A total of 3,975 authors have contributed to publications in this field. Table 3 presents the top 13 authors based on the volume of published literature, with each author having published no fewer than six papers. The authors with the highest number of publications are Crosbie, Emma J, and Linkov, Faina, who have published 14 and 12 works, respectively. Brinton, Louise A. has a centrality score of 0.04, ranking first among the ten scholars. Table 4 displays the top ten authors with the highest citation counts, with each author’s articles cited at least 74 times; notably, CALLE EE’s articles have been cited the most, totaling 223 citations. Among the ten authors, SOLIMAN PT has the highest centrality score of 0.15, indicating a higher quality and authoritative nature of this scholar’s publications. Figure 5 illustrates the collaborative network view of the authors and highly cited authors, revealing prominent clusters among these authors, indicating stable collaborative relationships. This suggests that a substantial research team has formed during the development of research on this topic.


Table 3 | The top 10 authors by the largest number of publications.
	Rank
	Count
	Centrality
	Authors



	1
	14
	0.02
	Crosbie, Emma J


	2
	12
	0
	Linkov, Faina


	3
	10
	0
	Lu, Karen H


	4
	10
	0.01
	Gunter, Marc J


	5
	9
	0
	Cohn, David E


	6
	8
	0.04
	Brinton, Louise A


	7
	8
	0
	Edwards, Robert P


	8
	7
	0
	Bae-jump, Victoria


	9
	6
	0
	Freese, Kyle E


	10
	6
	0
	Mackintosh, Michelle L








Table 4 | Top 10 most cited authors.
	Rank
	Author
	Citations
	Centrality



	1
	CALLE EE
	223
	0.06


	2
	RENEHAN AG
	156
	0.03


	3
	KAAKS R
	137
	0.06


	4
	VON GRUENIGENVE
	97
	0.04


	5
	SOLIMAN PT
	91
	0.15


	6
	CROSBIE EJ
	90
	0.03


	7
	JEMAL A
	84
	0.12


	8
	FADER AN
	82
	0.02


	9
	REEVES GK
	76
	0.02


	10
	CUST AE
	74
	0.12







[image: Diagram A shows author clusters in circular formation with lines indicating connections. Each cluster is a different color, from green to purple. Diagram B is similar, featuring a denser network of authors and connections, indicating citations. The legend indicates document weights and clusters by color.]
Figure 5 | Author partnership view. (A) View of the cooperative relationship between authors; (B) The cooperative relationship view of the cited authors.




3.5 Analysis of publishing journals and cited journals

A total of 219 journals have published works related to this topic, with Table 5 displaying the top 10 journals by publication volume. These 10 journals collectively published 232 articles, accounting for 34.07% of all publications. Among them, Gynecologic Oncology (Q1/4.5) had the highest number of publications (86 articles/12.63%), followed by the International Journal of Gynecological Cancer (Q1/4.5; 29 articles/4.26%) and the International Journal of Cancer (Q1/5.7; 18 articles/2.64%). Figure 6A presents a network view of the publishing journals, where larger node sizes indicate higher publication volumes.


Table 5 | Top 10 journals by the number of publications.
	Rank
	Journal
	Count
	Division/IF



	1
	Gynecologic Oncology
	86
	Q1/4.5


	2
	International Journal of Gynecological Cancer
	29
	Q1/4.5


	3
	International Journal of Cancer
	18
	Q1/5.7


	4
	American Journal of Obstetrics and Gynecology
	17
	Q1/8.7


	5
	European Journal of Gynaecological Oncology
	15
	Q4/0.5


	6
	Journal of Minimally Invasive Gynecology
	15
	Q1/3.5


	7
	Cancer Causes & Control
	14
	Q3/2.2


	8
	Cancer Epidemiology, Biomarkers & Prevention
	14
	Q1/3.7


	9
	Cancers
	12
	Q1/4.5


	10
	Journal of Obstetrics and Gynaecology Research
	12
	Q2/1.6







[image: Network visualizations illustrating connections between scientific journals related to oncology and gynecology. In the first, nodes are linked by lines with clusters in green, red, and blue; “gynecologic oncology” is prominent. In the second, colorful circles vary in size indicating journal impact, labeled with journal names like “JAMA” and “Nature.]
Figure 6 | Journal network analysis view. (A) Network view of the published journal; (B) Network view of cited journals.

We analyzed the cited journals, with Table 6 showcasing the top 10 journals by citation frequency. Figure 6B illustrates the network analysis view of the cited journals, where larger node sizes correspond to greater publication volumes. Gynecologic Oncology (Q1/4.5; cited 535 times) is the most frequently cited journal, followed by PLOS ONE (Q1/3.7; cited 360 times) and the American Journal of Obstetrics and Gynecology (Q1/8.7; cited 348 times). In terms of centrality, the New England Journal of Medicine has the highest centrality score of 0.07, followed by Cancer Epidemiology, Biomarkers & Prevention (0.06) and the American Journal of Obstetrics and Gynecology (0.05). This indicates that the research published in these three journals has been recognized by researchers and cited multiple times.


Table 6 | Top 10 journals with the highest number of citations.
	Rank
	Count
	Centrality
	Cited Journal
	Division/IF



	1
	535
	0
	Gynecologic Oncology
	Q1/4.5


	2
	360
	0.06
	Cancer Epidemiology, Biomarkers & Prevention
	Q1/3.7


	3
	348
	0.05
	American Journal of Obstetrics and Gynecology
	Q1/8.7


	4
	348
	0
	International Journal of Cancer
	Q1/5.7


	5
	326
	0.01
	Journal of Clinical Oncology
	Q1/42.1


	6
	321
	0
	Lancet
	Q1/98.4


	7
	290
	0.07
	New England Journal of Medicine
	Q1/96.3


	8
	269
	0
	Obstetrics & Gynecology
	Q1/5.8


	9
	256
	0
	British Journal of Cancer
	Q1/6.4


	10
	254
	0.01
	Cancer
	Q1/6.1







In Figure 7, the dual mapping overlay analysis view of the journals illustrates the distribution of topics. The labels represent the covered subject areas, while the colored paths indicate citation relationships. The analysis reveals four significant citation pathways. It is evident that articles published in journals under the “MOLECULAR, BIOLOGY, GENETICS” category are frequently cited by journals in the “MOLECULAR, BIOLOGY, IMMUNOLOGY” and “MEDICINE, MEDICAL, CLINICAL” categories; conversely, journals under the “HEALTH, NURSING, MEDICINE” category are often cited by journals in the “MEDICINE, MEDICAL, CLINICAL” category.

[image: Visualization of academic disciplines shows clusters connected by flowing lines on a black background. Each cluster, labeled with subjects like physics, medicine, and psychology, is distinguished by different colors. The lines represent relationships between these fields.]
Figure 7 | Dual mapping overlay analysis view of periodicals.




3.6 Analysis of co-cited references

When multiple pieces of references are cited together by different sources, a co-citation relationship is established, which is often utilized to determine the degree of association between various documents. Table 7 presents the top ten most co-cited works (3, 8, 9, 17–23), while Figure 8A illustrates the co-occurrence analysis network view of these references. The most frequently cited work is “Type I and II endometrial cancers: have they different risk factors?” by Setiawan VW, published in 2013 in the Journal of Clinical Oncology. Following this is “Addressing the Role of Obesity in Endometrial Cancer Risk, Prevention, and Treatment” by Onstad MA, published in 2016 in the Journal of Clinical Oncology, and “Body Fatness and Cancer–Viewpoint of the IARC Working Group” by Lauby-Secretan B, published in 2016 in the New England Journal of Medicine. These works focus on the current research status of obesity as a risk factor for endometrial cancer. Figure 8B displays the network view of the clustering analysis. The results indicate that the themes of these co-cited documents primarily revolve around “endometrial carcinoma,” “adiposity,” “survivorship,” “apronectomy,” “biomarkers,” “metabolomics,” and “laparoscopy.” In the clustering analysis results, Q = 0.7515 > 0.3 and S = 0.8928 > 0.7, indicating that the clustering structure of this analysis is significant and the conclusions are compelling.


Table 7 | The top 10 most cited references.
	Rank
	Count
	Year
	Cited Reference



	1
	32
	2013
	Setiawan VW, 2013, J CLIN ONCOL, V31, P2607, DOI 10.1200/JCO.2012.48.2596


	2
	32
	2016
	Onstad MA, 2016, J CLIN ONCOL, V34, P4225, DOI 10.1200/JCO.2016.69.4638


	3
	29
	2016
	Lauby-Secretan B, 2016, NEW ENGL J MED, V375, P794, DOI 10.1056/NEJMsr1606602


	4
	28
	2021
	Sung H, 2021, CA-CANCER J CLIN, V71, P209, DOI 10.3322/caac.21660


	5
	23
	2009
	Fader AN, 2009, GYNECOL ONCOL, V114, P121, DOI 10.1016/j.ygyno.2009.03.039


	6
	22
	2012
	Ward KK, 2012, GYNECOL ONCOL, V126, P176, DOI 10.1016/j.ygyno.2012.04.013


	7
	20
	2022
	Crosbie EJ, 2022, LANCET, V399, P1412, DOI 10.1016/S0140-6736(22)00323-3


	8
	20
	2019
	Raglan O, 2019, INT J CANCER, V145, P1719, DOI 10.1002/ijc.31961


	9
	19
	2014
	Gunderson CC, 2014, GYNECOL ONCOL, V133, P23, DOI 10.1016/j.ygyno.2014.01.041


	10
	18
	2008
	Renehan AG, 2008, LANCET, V371, P569, DOI 10.1016/S0140-6736(08)60269-X







[image: Scatterplots from CiteSpace software showing co-citation networks in two analyses. Panel A displays a diverse spread with color-coded nodes representing different studies and their interconnections. Larger nodes indicate more citations. A color spectrum shows a timeline from 2002 to 2021. Panel B clusters related topics like “endometrial carcinoma,” “apronectomy,” and “metabolomics” into distinct colored groups, highlighting thematic relationships. An overlay color bar indicates different cluster identifiers.]
Figure 8 | Analysis view of co-cited references. (A) Co-occurrence view of co-cited references; (B) Cluster analysis view of co-cited references.




3.7 Keywords analysis



3.7.1 Keywords co-occurrence analysis

There are 488 keywords in 1004 publications, which reflect the focus and cohesion of research on the topic. Table 8 shows the 15 keywords with the highest frequency, among which endometrial cancer ranks first, appearing 476 times, and body mass index ranks second, appearing 267 times. Risk, obesity, and women followed with 214, 197, and 137 appearances, respectively.


Table 8 | The 15 keywords with the highest frequency occurrence.
	Rank
	Count
	Centrality
	Keywords



	1
	476
	0
	endometrial cancer


	2
	267
	0.02
	body mass index


	3
	214
	0
	risk


	4
	197
	0.03
	obesity


	5
	137
	0
	women


	6
	113
	0.08
	carcinoma


	7
	89
	0.12
	breast cancer


	8
	86
	0.02
	physical activity


	9
	81
	0.05
	mortality


	10
	70
	0.05
	overweight


	11
	67
	0.06
	insulin resistance


	12
	59
	0.05
	survival


	13
	53
	0.15
	expression


	14
	53
	0.06
	association


	15
	52
	0.07
	outcome







This reflects the close association between obesity and endometrial cancer, obesity is the most important risk factor for endometrial cancer and has important reference value in the diagnosis and treatment of this disease. High-frequency keywords also include breast cancer, overweight insulin resistance, etc. These words cover diseases related to endometrial cancer and obesity-related diseases, which are the hot directions in current relevant studies. The co-occurrence network view of keywords is shown in Figure 9A, and the size of nodes reflects the frequency of keyword occurrence.

[image: A network visualization map in two parts. Panel A shows a complex cluster of terms related to endometrial cancer, obesity, and associated factors, with larger nodes for major themes like “body mass index” and “risk.” Panel B displays thematic clusters with colored groups, highlighting terms like “p53,” “endometrial hyperplasia,” “adipose tissue,” and “estrogen.” Both panels use color gradients to indicate specific categories and relationships between nodes.]
Figure 9 | (A) keywords co-occurrence analysis views; (B) Keywords cluster analysis view.




3.7.2 Keywords clustering analysis

Figure 9B shows the network view of keyword clustering analysis. The analysis results show that Q = 0.7429 > 0.3, and S = 0.8878 > 0.7, indicating that the clustering structure of this analysis result is significant and the result is convincing. These keywords could be clustered into 10 clusters, among which estrogen was the most popular cluster, followed by adipose tissue, endometrial cancer, and endometrial hyperplasia. These clusters reflect the main hotspots of current research in this field, and it can be seen that scholars mainly focus on the adverse effect of obesity on endometrial cancer and endometrial-related symptoms.




3.7.3 Keywords bursts analysis

To further explore the change of research hotspots on this topic, we conducted an emergent analysis of keywords, and a total of 25 keywords were screened out and showed persistent popularity. The results are shown in Figure 10. adenocarcinoma and lifestyle were the first to show sustained popularity, and endogenous hormones were the longest. Metabolic syndrome has been on the rise since 2019 and continues to the present. Mortality, prevention, and biomarker are the latest three hot words, but they have not formed a long-lasting heat.

[image: Chart titled “Top 25 Keywords with the Strongest Citation Bursts” listing keywords, years, burst strength, with a timeline from 2003 to 2024. Keywords like “adenocarcinoma,” “breast cancer,” and “mortality” show citation bursts, depicted by horizontal bars indicating time and strength periods.]
Figure 10 | Keywords burst analysis view.




3.7.4 Keywords timeline analysis

To further analyze the heat change of keywords, we conducted a timeline analysis of keywords, as shown in Figure 11 for details. In the timeline analysis, the keywords could be classified into 10 clusters, among which the most popular cluster “estrogen” had become a research hotspot since 2006, and endometrial was the landmark keyword in this cluster. The second most popular cluster was “adipose tissue”, which had maintained the research popularity since 2003, and obesity was the landmark keyword of this cluster. The third most popular cluster was “endometrial cancer”, and insulin resistance was the keyword of this cluster.

[image: Network visualization from 2003 to 2024 showing links between obesity and endometrial cancer research. Nodes represent topics like “endometrial cancer,” “obesity,” and “bariatric surgery.” Color-coded clusters signify research themes, such as estrogen, adipose tissue, and robotic surgery. The timeline includes node size indicating research focus intensity over the years.]
Figure 11 | Keywords timeline analysis view.






4 Discussion



4.1 Overview of related research on obesity and EC

In this study, we conducted bibliometric and scientometric analyses based on relevant literature concerning obesity and endocrine cancer within the WOSCC database. We systematically reviewed the current state of research in this field across multiple dimensions, including annual publication trends, country/region distribution and collaboration, institutional distribution and cooperation, author contributions and collaborative networks, journal distribution and citation patterns, co-cited literature, and keywords.

In terms of publication volume, the annual output for this theme exhibits an overall upward trajectory, peaking in 2021. Although publication numbers declined slightly between 2022 and 2024, they remained at a high level, indicating sustained academic interest in obesity-related EC research and its significant research value and developmental potential. At the national/regional level, this study encompassed 266 countries/regions across five continents, with the United States and China contributing the highest number of publications. Within international collaboration networks, particularly close cooperation was observed between the United States-China-Australia and the United Kingdom-United States-France-Netherlands axes, potentially reflecting these nations’ advantages in research resource investment and policy support.

Institutional analysis revealed that among all 2,868 research institutions, The NCIUniv Texas MD Anderson Cancer Centre led in publication output. Brigham & Women’s Hospital exhibited the highest centrality, indicating substantial influence and widespread recognition of its research. The NCI, Harvard University, and Fred Hutchinson Cancer Research Centre ranked top three in total connection strength, signifying their pivotal roles within the collaborative network and robust capacity for academic exchange. The author collaboration network encompassed 3,975 researchers, with Emma J. Crosbie and Faina Linkov publishing the most papers. Louise A. Brinton exhibited the highest centrality, while CALLE EE’s publications received the most citations. These authors formed stable and sizable collaborative groups, indicating the emergence of mature research teams within the field.

Journal analysis reveals 219 publications have featured relevant research. Gynaecologic Oncology (Q1, IF = 4.5) not only ranks highest in publication volume but also holds the most citations. The top ten journals by publication volume collectively published 232 articles, accounting for 34.07% of the total. The journal with the highest centrality among cited publications was the New England Journal of Medicine (Q1, IF = 96.3), reflecting the high authority and academic influence of its research. Cited journals predominantly clustered within the ‘MOLECULAR, BIOLOGY, GENETICS’ and ‘HEALTH, NURSING, MEDICINE’ subject domains. Analysis of the most frequently cited literature revealed that works by Setiawan VW, Onstad MA, and Lauby-Secretan B received the highest citation counts. These studies primarily explored epidemiological evidence and mechanisms linking obesity to EC risk.

For keyword analysis, “endometrial cancer” “body mass index” “risk” and “obesity” exhibited the highest frequency, reflecting current research focus on obesity as an independent risk factor for EC in screening, diagnosis and treatment. Cluster analysis identified high-frequency clusters represented by “obesity” “adipose tissue” “endometrial cancer” and “endometrial hyperplasia” indicating a concentrated trend in current research themes. Emergent term analysis indicates that ‘endogenous hormone’ maintained the longest duration of prominence, suggesting sustained interest in hormonal mechanisms within obesity-related EC. Meanwhile, “metabolic syndrome” has seen rising prominence since 2019, reflecting a recent shift in research focus towards the multifaceted interactive mechanisms between obesity-related metabolic syndrome and EC development. Although keyword analysis reveals current research hotspots and structural patterns, it also highlights a certain risk of conceptual rigidity within the field. High-frequency keywords such as “body mass index” and “obesity” continue to dominate discourse, indicating that current research predominantly centres on epidemiology and macro-level risk factors, with insufficient attention paid to underlying mechanisms, molecular pathways, or intervention strategies. The absence of emerging keywords like “immunotherapy” “microbiome” or “targeted therapy” in the clustering results suggests that future research should further expand into the molecular mechanisms of obesity-EC interactions and precision treatment domains. Moreover, while the persistent emergence of “metabolic syndrome” among prominent terms reflects interdisciplinary trends, it also calls for more research integrating metabolic factors with tumour microenvironment dynamics from multi-omics and systems biology perspectives. This approach will propel the field towards deeper insights and greater clinical translational value.




4.2 Research status of obesity and EC

Co-cited references usually reflects the research basis and status of a specific field (21). In this study, we explored the current status and basis of research on the relationship between obesity and EC through the most cited literature. The most cited was Setiawan VW’s “Type I and II endometrial cancers: have they different risk factors?” published in J CLIN ONCOL. “, this article pooled individual-level data from 10 cohort studies and 14 case-control studies, including 14,069 cases of endometrial cancer and 35,312 controls. We found that parity, contraceptive use, smoking, age at menarche, and diabetes were similarly associated with I and II endometrial cancers. However, BMI has a greater impact on I endometrial cancers than on II endometrial cancers (22). the second most cited was Onstad MA’s “Addressing the Role of Obesity in Endometrial Cancer Risk, Prevention,” published by J CLIN ONCOL. and Treatment “ (8). In this review, researchers identify the molecular mechanisms by which obesity and adipose tissue contribute to the development of endometrial cancer, further discuss the impact of obesity on the clinical management of the disease, and examine advances in rational behavioral and pharmacologic interventions to reduce the risk of endometrial cancer and improve cancer outcomes. And to preserve fertility in increasingly younger women with endometrial cancer. In third place was Lauby-Secretan B’s “Body Fatness and Cancer–Viewpoint of the IARC Working Group” published in NEW ENGL J MED, in which, Researchers identified the cellular and molecular mechanisms associated with obesity during carcinogenesis and assessed the relevance of each mechanism to cancer as well as to specific organ sites. It has been proposed that weight loss has a positive effect on these mechanisms (23). Fader AN’s 2009 study reviewed epidemiological trends in obesity and endometrial cancer, discussed the promising role of screening biomarker studies, reviewed prevention efforts and modifiable risk factors, and approaches to optimize health outcomes and quality of life in endometrial cancer survivors (24). Crosbie EJ’s study published in LANCET proposes that the rising prevalence of obesity is the main underlying cause of EC. Obesity poses a challenge to the diagnosis and treatment of EC, and more research is needed to provide primary prevention and optimize endometrial cancer survival in high-risk women (25). Raglan O’s study summarized risk factors for endometrial cancer and proposed that body mass index and waist-to-hip ratio were associated with an increased risk of cancer and total endometrial cancer in premenopausal women (26). The study by Gunderson CC, which analyzed the effect of obesity on surgical staging, complications, and survival of endometrial cancer, suggested that obese women have a greater risk of surgery and a lower risk of metastatic disease. BMI was associated with all-cause mortality but not disease-specific mortality, underscoring the deleterious effects of obesity (independent of EC) that deserve special attention (27).

The research on the mechanism between obesity and EC has made positive progress, and visceral fat plays a key role in this process. As a complex endocrine organ, visceral fat is composed of adipocytes, preadipocytes, infiltrating macrophages, stroma, nerves, and stem cells that collectively secrete adipokines that increase endometrial proliferation and promote tumor gene expression (28–30). In premenopausal women, cyclic expression of estrogen drives endometrial proliferation (31), and after menopause, adipose tissue becomes the primary site of estrogen synthesis (32). The main sources of aromatase, the enzyme responsible for the conversion of androgens to estrogens, are adipocytes, preadipocytes, and mesenchymal stem cells within adipose tissue (33, 34). Aromatase expression levels and activity increase with age and obesity status (34, 35). Thus, obesity promotes estrogen-induced endometrial proliferation in postmenopausal women (36, 37). Based on the impact of obesity on EC, reducing the overall prevalence of obesity may have a positive effect on reducing EC incidence, but corresponding data to support this are still lacking. Bariatric surgery can result in significant weight loss, and the results of a meta-analysis showed a 60% reduction in the probability of EC in patients who underwent bariatric surgery compared with obese controls (38). In clinical treatment, obesity can complicate the clinical management strategy of EC. The main treatment for patients with early-stage EC includes hysterectomy and removal of bilateral fallopian tubes and ovaries, which is difficult in obese patients because of their body size. In addition, complications of obesity can also put EC patients at higher surgical risk (39). Thus, robotic surgery may offer advantages over traditional surgical approaches (40). For premenopausal young EC patients, ovarian preservation and fertility should be considered as much as possible. Preoperative MRI imaging is important to rule out myometrial invasion and synchronous ovarian tumors. Strategies for clinical management should be explored to better define the role of weight loss, diet, and exercise in improving the disease-specific and overall survival rates of EC survivors. Furthermore, individualized treatment plans should be developed according to the specific conditions of patients to improve the clinical outcomes of EC patients.

Combined with this high-impact literature, it is not difficult to find that scholars have found a potentially close relationship between obesity and EC. Their research focuses on exploring the mechanism of association between obesity and EC, analyzing the impact of obesity on clinical treatment strategies of EC, and aiming to improve disease prevention and treatment strategies.




4.3 Future trends in obesity and EC research

Keywords can reflect the overall theme of research in the field, and the analysis of keywords helps to identify important themes and future research trends in the field (41). Co-occurrence analysis of keywords found that endometrial cancer was the most frequently used keyword, followed by body mass index, risk, obesity, and women. High-frequency keywords also included EC-related diseases or symptoms such as carcinoma, breast cancer, cancer, and insulin resistance. Keywords: overweight, weight loss, weight, and adipose tissue; Other high-frequency keywords included bariatric surgery, quality of life, and risk factor. It can be seen that the important topics of current research focus on EC and related diseases, as well as related research on weight as a risk factor for EC. Obesity surgery and the quality of life of patients have also attracted the attention of scholars. Keyword cluster analysis showed that the hot clusters were concentrated in the following aspects: ① related diseases: endometrial cancer, colorectal cancer, and endometrial hyperplasia; ② Detection techniques and indicators: estrogen, p53; ③ in vitro, robotic surgery; ④ Pathological factors and mechanisms: adipose tissue, pathway. This reflects future research trends, colorectal cancer and endometrial hyperplasia are EC-related diseases that scholars pay more attention to; estrogen and adipose tissue can be seen that scholars have explored the correlation mechanism between hormones and EC; in vitro and robotic surgery responds to the interventions to deal with obesity. The emergence analysis of keywords helped find the changes in research topics on this topic. Mortality, prevention, and biomarker were the three latest hotspots. Metabolic syndrome showed a hot trend from 2019 and continues to the present. According to the timeline analysis, endometrial cancer, obesity, and body mass index were the most significant keywords in these hot spot clusters. Compared to other studies of the same type, this study has thoroughly analyzed the data from authoritative databases through several software to draw reliable conclusions.

In recent years, multidisciplinary convergence—particularly the synergy between molecular biology, imaging science and epidemiology—has substantially advanced research into EC and its associated conditions. Regarding diagnosis, while conventional tumour marker testing, cytology and pathological biopsy remain the cornerstones of EC diagnosis, emerging technologies are rapidly expanding the frontiers of early diagnosis and non-invasive monitoring. For instance, liquid biopsy offers minimally invasive approaches for early EC detection and recurrence monitoring by detecting circulating tumour DNA, RNA, or exosomes as biomarkers. Particularly noteworthy is the introduction of artificial intelligence-assisted diagnostic technologies, which significantly enhance the accuracy and efficiency of imaging and pathological data processing, laying the groundwork for personalised prediction and precision diagnosis. On the therapeutic front, targeted drugs and immunotherapy have brought renewed hope to EC patients. Concurrently, advances in novel drug delivery systems and minimally invasive surgical techniques have further enhanced treatment efficacy while reducing patient trauma. These clinical advancements rely heavily on the support of preclinical models (such as organoids and transgenic animal models) and standardised clinical trials, collectively forming a crucial pathway for translating EC treatments from basic research to clinical application.

Looking ahead, given the strong epidemiological and biological link between obesity and EC, several cutting-edge technologies are poised to play pivotal roles. Single-cell omics and multi-omics integration analyses (proteomics, metabolomics, etc.) can delve into the mechanisms underpinning tumour microenvironment heterogeneity and obesity-related metabolic dysregulation in EC pathogenesis. Furthermore, gene editing technologies offer powerful tools for functional validation, potentially identifying novel therapeutic targets. In summary, artificial intelligence, multi-omics technologies, and interdisciplinary collaboration will collectively shape new paradigms in EC research—particularly regarding obesity-associated EC—driving the field towards more precise, dynamic, and personalised approaches.





5 Conclusion

Our study found that scholars have found a potentially close relationship between obesity and EC. Current research focuses on exploring the mechanism of association between obesity and EC, analyzing the impact of obesity on clinical treatment strategies of EC, and aiming to improve disease prevention and treatment strategies. There are several directions for future research: (1) the scope of research will be expanded to EC-related diseases; (2) Typical indicators and diagnostic techniques of EC will be paid more attention; (3) Clinical workers should focus on the development of new treatment methods and techniques to improve clinical efficacy; (4) Researchers should further strengthen the exploration of the pathological mechanism of obesity and EC, and clarify the specific pathways of obesity affecting EC.The formation of multidisciplinary teams, the rational application of diagnostic and therapeutic techniques, the further strengthening of the exploration of pathological mechanisms related to obesity and cardiovascular disease, and the improvement of clinical diagnostic and therapeutic strategies are powerful measures to promote the development of this field.




6 Strengths and limitations of this study

This study employed bibliometric methods to systematically review the overall research landscape concerning obesity and EC-related fields, summarising current research hotspots and projecting future trends to provide objective analysis and conclusions for this domain. Nevertheless, certain limitations remain. Firstly, data was sourced exclusively from the Web of Science Citation Citation (WOSCC) database, potentially resulting in the exclusion of relevant literature and affecting the comprehensiveness of analytical outcomes. Secondly, the exclusion of non-English publications introduces potential language bias, potentially underrepresenting research outcomes from specific regions or with cultural specificity. This limits the global representativeness and universal applicability of the conclusions. Despite these data source constraints, this study offers valuable insights based on existing publicly available data and lays the groundwork for future, broader analyses incorporating data from multiple languages.
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