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Objective: Obesity has become a significant public health concern, strongly linked to various diseases, particularly gynecologic and
breast cancers. This bibliometric review aims to analyze global research trends on overweight women, particularly those with
gynecologic and breast cancers, to identify research hotspots, key contributors, and emerging areas of study.

Methods: A comprehensive bibliometric analysis was conducted using the Web of Science Core Collection (WoSCC) database,
covering the period from January 2013 to September 2024. Articles were screened and analyzed using tools such as VOSviewer and
Biblioshiny platform, with metrics including publication volume, citation analysis, and co-authorship networks. Key areas of focus
were global research trends, leading countries, institutions, authors, journals, and keyword analysis.

Results: A total of 1452 publications were analyzed. Research activity on the association between obesity and gynecologic/breast cancer
has steadily increased, with the United States leading in publications and citations, followed by China and Italy. Core journals included
Breast Cancer Research and Treatment and Gynecologic Oncology. Key research areas identified through keyword analysis include the
relationship between body mass index (BMI) and cancer risk, survival rates in cancer patients, physical activity, and the role of adipose tissue
inflammation in tumor progression. Emerging topics include extracellular vesicles and cancer-associated fibroblasts.

Conclusion: Global research on the relationship between obesity and female-specific cancers has shown significant growth. The
findings highlight BMI, survival, and physical activity as central themes. Future research should explore the molecular mechanisms
linking obesity to cancer and evaluate weight loss interventions for cancer prevention and treatment.
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Introduction

Obesity is widely recognized as a global public health crisis, with its prevalence rising significantly over recent decades.’
According to the World Health Organization (WHO), the prevalence of overweight and obesity is increasing globally,
particularly in high- and some middle-income countries.” Obesity is strongly associated with metabolic syndrome,
cardiovascular disease, and diabetes. Studies also show it is a high-risk factor for several cancers, including gynecolo-
gical and breast cancers, common in women.” Due to lifestyle changes, the prevalence of obesity continues to rise, with
the number of obese women increasing from 69.3 million to 390 million between 1975 and 2016. Obesity also
contributes to gynecological cancers, emphasizing its significant impact on the burden of these cancers.* Given the
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prominent role of obesity in cancer, more studies are focusing on overweight women, particularly those with gynecologic
or breast cancers.>®

Breast cancer is the most common cancer in women, causing millions of new cases and numerous cancer-related
deaths annually.” Similarly, gynecologic cancers, including endometrial, ovarian, and cervical cancers, are serious global
threats to women’s health. A recent study showed that gynecologic and breast cancers account for over 40% of new
cancer cases and over 30% of cancer deaths in women.” The incidence of gynecologic and breast cancers is expected to
double by 2070.® Increasing evidence suggests that obesity is a high-risk factor for breast cancer and is strongly linked to
various gynecologic cancers.’ Therefore, studying the impact of obesity on patients with gynecologic and breast cancers
has critical clinical and public health implications.

Despite widespread attention and research on the relationship between obesity and female cancers, the global scientific
research trends and developments in this field have not been systematically analyzed. Traditional literature reviews often rely
on researchers’ subjective judgment, making it difficult to fully capture the field’s development and future direction. The
introduction of econometric analysis, through quantitative analysis of extensive academic literature, reveals key information
such as research hotspots, trends, core scholars, institutions, and international collaborations, providing researchers with
a more objective and systematic reference.'® Bibliometrics is a widely used quantitative tool for assessing the impact of
academic publications, research trends, and knowledge structures. It uncovers the dynamics and development direction of
academic fields by analyzing indicators such as publication volume, citations, authors, journals, and keywords.'"*'?

This study aims to systematically analyze global research trends and the current status of overweight women,
particularly those with gynecological and breast cancers, using bibliometric methods. It focuses on key questions: i)
What are the global research trends regarding obese women with gynecological or breast cancer? ii) Which countries and
regions lead in this field? i) Which institutions and researchers have made significant contributions? iv) What are the
research hotspots and emerging areas in this field? By offering a comprehensive overview, this study highlights the
clinical significance of obesity in gynecological and breast cancer, focusing on its potential impact on diagnosis,
treatment, and management. Furthermore, the findings aim to identify research gaps, advance scientific knowledge,
and guide future studies to address unmet needs in managing and preventing cancer in overweight women. These insights
will support researchers, clinicians, and public health experts in designing targeted interventions and policies to improve
health outcomes for this vulnerable group.

Materials and Methods

Source of Data

We retrieved all relevant articles on obesity, overweight, and gynecologic cancer-related research from the Web of Science
Core Collection (WoSCC) database. The search criteria were: 1) publication date from 1 January 2013 to 1 September 2024;
il) language restricted to English; and iii) literature type limited to reviews and original articles. Supplementary Table 1

outlines the detailed search strategy, and Figure 1 illustrates the document search and analysis process.

Data Statistics and Visualization

Articles retrieved from the WoSCC database were screened and exported, ensuring that all records and references were
complete. For data statistics and visual analysis, this study employed Microsoft Office Excel 2021, VOSviewer,'*"'* the
Biblioshiny package from R,'® and the Bibliometric online analysis platform (https:/bibliometric.com/). The H-index

was also included to comprehensively evaluate the scholarly impact. The H-index is a critical measure for evaluating the
volume and quality of academic output at the journal, institutional, or national level.'®

Results

Trends in Publications and Annual Citations
A total of 1452 publications were reviewed, comprising 1219 original studies and 233 reviews. Figure 2 illustrates global
trends in publications and total citations related to gynecologic cancer and obesity research from 2013 to 2024. The
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Figure | Flowchart of study identification and selection.

annual number of publications shows a general increase, despite some fluctuations (Figure 2A). The number of annual
citations has increased steadily, with peaks in 2013 and 2015 (Figure 2B).

Country/Region Distribution

Research on this topic has been published in 77 countries globally. Table 1 lists the top 10 most cited countries. As shown
in Figure 3A, most research on obesity and gynecologic/breast cancer originates from North America, Asia, Europe and
Australia. The United States contributed the most publications (46.56%), followed by China (13.15%) and Italy (8.26%).
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Figure 2 The number of (A) publications and (B) citations in the field of overweight and gynecologic/breast cancer.
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Table | Top 10 Countries in Terms of Cumulative

Citations
Rank | Country | Publications (%) Citations
Total | Average
| USA 676 (46.56) 23,298 34.46
2 China 191 (13.15) 4326 22.65
3 England 91 (6.27) 3307 36.34
4 Italy 120 (8.26) 2904 24.20
5 Australia | 73 (5.03) 2727 37.36
6 Canada 70 (4.82) 2484 35.49
7 France 82 (5.65) 2027 24.72
8 Norway 35 (2.41) 1670 47.71
9 Germany | 53 (3.65) 1449 27.34
10 Spain 50 (3.44) 1318 26.36

Additionally, analysis of country collaborations (Figure 3B) showed strong partnerships between the United States,
China, and Australia. The United States and Australia were pioneers in this field, while China and Italy joined later
(Figure 3C). In terms of citations (Table 1), the United States had the highest citation count (n = 23,298), followed by
China (n = 4326), England (n = 3307), and Italy (n = 2904).
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Figure 3 Countries associated with the gynecological/breast cancer field between 2013 and 2024. (A) World map of countries’ collaboration; (B) International
collaboration between countries; (C) Country cooperation networks with time series.
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Analysis of Source Journals

Between 2013 and 2024, 404 journals published studies on obesity and gynecologic/breast cancer. The top 10 journals
published 350 articles. Breast Cancer Research and Treatment published the most articles (n = 74), followed by
Gynecologic Oncology (n = 57) and Cancers (n = 37) (Table 2). In terms of citations, Gynecologic Oncology,
a leading journal in oncology, ranked first with 57 publications receiving 1762 citations. Breast Cancer Research and
Treatment (1675 citations) and Journal of Clinical Oncology (1396 citations) followed closely (Supplementary Table 2).

Additionally, Bradford’s Law was applied to identify 19 core journals in the study of gynecologic/breast cancer,
including Breast Cancer Research and Treatment, Gynecologic Oncology, Cancers, and Frontiers in Oncology (Figure 4).

Analysis of Authors and Institutions

A total of 8772 unique authors contributed to the 1452 publications in this study. Table 3 lists the authors ranked by the
number of publications, with Hursting SD being the most prolific, having published 21 papers over the last 10 years with
an H-index of 12. Demark-Wahnefried W and Bandera EV ranked second and third, and both attained the highest
H-index scores. Figure 5 illustrates the collaborative network among the authors and their teams. Cluster analysis reveals
four main collaboration clusters. Three teams are from the United States, and one is from Italy. Additionally, Table 4
shows the top 10 most productive institutions, with the University of North Carolina, the University of Texas MD
Anderson Cancer Center, and Memorial Sloan Kettering Cancer Center as the top three in publication output.

Analysis of Highly Cited Articles

Highly cited papers greatly influence their fields and provide essential insights into the subject area’s knowledge base. We
calculated the Global Citation Score (GCS) and Local Citation Score (LCS) to identify the most influential studies and
authors (Table 5).'72° The article “Body mass index and survival in women with breast cancer - systematic literature
review and meta-analysis of 82 follow-up studies”, published in Annals of Oncology, received the highest number of
citations worldwide (n=798) and a high LCS (n=220). The study analyzed pre- and post-diagnosis body mass index
(BMI) and mortality data from 213,075 breast cancer survivors, showing a significant link between obesity and reduced
survival in breast cancer patients.'” The second-ranked article, by Lee (2013), investigated the link between obesity and
cervical cancer risk in women through an HPV cohort study. The study found that obesity may increase cervical cancer
risk, with 555 citations.'® Picon-Ruiz et al reviewed the effects of obesity on breast cancer, the molecular mechanisms,
physical activity, and weight loss interventions.'® Several studies have confirmed the connection between obesity and
gynecologic/breast cancers. Thus, maintaining a healthy weight benefits cancer prevention, reduces tumor risk, and
improves cancer survival outcomes.?’2*?%2¢ Various molecular mechanisms play a role in the development of breast and

endometrial cancers related to obesity.”>** These areas remain active research topics and warrant further investigation.

Table 2 Top 10 Leading Journals in Terms of Number of Publications

Rank | Journal Publications | Citations IF (2024)
Total | Average
| Breast Cancer Research and Treatment 74 1675 | 22.64 3.0
2 Gynecologic Oncology 57 1762 | 3091 4.5
3 Cancers 37 787 21.27 4.5
4 Frontiers In Oncology 31 579 18.68 35
5 BMC Cancer 30 516 17.2 34
6 International Journal of Gynecological Cancer 28 257 9.18 4.1
7 PLoS One 25 1066 | 42.64 29
8 Cancer Epidemiology Biomarkers & Prevention | 24 685 28.54 37
9 International Journal of Molecular Sciences 24 385 16.04 4.9
10 Breast Cancer Research 20 1101 55.05 6.1
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Figure 4 The distribution map of core journals was illustrated.

Keywords Co-Occurrence Network

A total of 1452 articles met the requirements, and the data were analyzed and visualized using the “All keywords” section in
VOSviewer, extracting 3897 keywords. Figure 6 presents the analysis of 66 keywords that appear more than 35 times.
Certain keywords were modified for consistency, such as changing “exercise” to “physical activity” and “human adipose-
tissue” to “adipose-tissue”. Descriptive keywords like “obesity”, “overweight”, and “cancer” were excluded. The important
keywords form four broad clusters: i) Cluster 1 consists of 21 nodes with keywords such as ‘physical activity,” ‘nutrition,’
‘diet,” ‘quality of survival,” and ‘prognosis.” This cluster explores the effects of physical activity and healthy eating on the
survival and prognosis of gynecologic/breast cancer patients. ii) Cluster 2 includes 15 nodes with keywords like ‘breast
cancer,” ‘adipose tissue,” ‘leptin,” ‘mechanisms,” and ‘inflammation.” This cluster focuses on common themes in the field,
mainly exploring leptin and adipose tissue’s role in the inflammatory environment of breast cancer development, progression,
and metastasis. iii) Cluster 3 consists of 16 nodes with keywords like ‘body mass index,” ‘risk factors,” “weight change,” and
‘epidemiology.” This cluster focuses on primary cancer prevention strategies, aiming to identify epidemiological character-
istics and risk factors for gynecologic/breast cancer. iv) Cluster 4 includes 14 nodes with keywords such as ‘survival,’

Table 3 Top 10 Authors in Terms of Number of Publications

Rank | Journal Publications | Citations H-index
Total | Average

[ Hursting SD 21 466 22.19 12

2 Demark-Wahnefried W | 17 768 45.18 14

3 Bandera EV 15 486 324 13

4 Dannenberg AJ 14 783 55.93 12

5 Bernstein L 13 588 45.23 I

6 lyengar NM 13 282 21.69 10

7 Ando S 12 523 43.58 10

8 Borgquist S 12 108 9 7

9 Brown KA 12 619 51.58 10

10 John EM 12 399 33.25 11
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Figure 5 Networks of collaborative relationships between authors and teams.

‘mortality,” ‘ovarian cancer,” ‘endometrial cancer,” and ‘management.” This cluster focuses on managing the survival of
gynecologic/breast cancer patients after treatment. Additionally, we analyzed the keyword time series and identified
emerging topics such as ‘extracellular vesicles’ and ‘cancer-associated fibroblasts’ (Figure 7).

Discussion

Global Trends in Research

Using bibliometric analysis, we constructed a knowledge framework on overweight female patients with gynecologic or breast
cancer, analyzing data from 2013 to 2024. Based on the analysis, China and the United States were the leading contributors,
with the latter demonstrating exceptional proficiency in this field. Notably, Breast Cancer Research and Treatment ranked first
in publication count and total citations, while Gynecologic Oncology had the highest number of publications, reflecting its
high academic standards. The University of North Carolina was the most prolific institution globally, with all top 10
institutions located in the United States. This success can be attributed to the strong research foundation, substantial funding,

Table 4 Top 10 Organizations in Terms of Number of Publications

Rank | Institutions Publications | Citations
Total | Average

| University of North Carolina 53 1533 | 28.92
2 University of Texas M. D. Anderson Cancer Center | 42 2037 | 485
3 Memorial Sloan Kettering Cancer Center 30 1551 51.7
4 Harvard Medical School 29 1058 | 36.48
5 National Cancer Institute 29 1146 | 39.52
6 Dana Farber Cancer Institute 26 1169 | 44.96
7 The University of Alabama at Birmingham 26 1631 | 62.73
8 University of California, San Diego 26 791 30.42
9* University of California, Los Angeles 25 1112 | 44.48
10* The Ohio State University 25 443 17.72
I Fred Hutchinson Cancer Center 23 2137 | 9291

Notes: *These institutions share the same ranking due to an identical number of publications.
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Table 5 The Top 10 Most Global Cited Publications

Rank | Author, Year Title Journal Global Local DOI
Citation | Citation
| Chan, 2014"7 Body mass index and survival in women Annals of 798 220 10.1093/annonc/
with breast cancer—systematic literature Oncology mdu042
review and meta-analysis of 82 follow-up
studies
2 Lee, 2013'8 Mild Obesity, Physical Activity, Calorie PLoS ONE 555 30 10.137 l/journal.
Intake, and the Risks of Cervical pone.0066555
Intraepithelial Neoplasia and Cervical
Cancer
3 Picon-Ruiz, 2017"° Obesity and adverse breast cancer risk and | CA: A Cancer 530 105 10.3322/caac.21405
outcome: Mechanistic insights and Journal for
strategies for intervention Clinicians
4 Neuhouser, 2015%° | Overweight, Obesity, and Postmenopausal | JAMA Oncology 409 117 10.1001/
Invasive Breast Cancer Risk A Secondary jamaoncol.2015.1546
Analysis of the Women’s Health Initiative
Randomized Clinical Trials
5 Onstad, 2016%' Addressing the Role of Obesity in Journal of Clinical 343 40 10.1200/
Endometrial Cancer Risk, Prevention, and Oncology JCO.2016.69.4638
Treatment
6 Caan, 20182 Association of Muscle and Adiposity JAMA Oncology 334 15 10.1001/
Measured by Computed Tomography With jamaoncol.2018.0137
Survival in Patients With Nonmetastatic
Breast Cancer
7 Balaban, 201723 Adipocyte lipolysis links obesity to breast Cancer & 273 30 10.1186/s40170-016-
cancer growth: adipocyte-derived fatty Metabolism 0163-7
acids drive breast cancer cell proliferation
and migration
8 Wu, 2019 Cancer-associated adipocytes: key players in | Journal of 262 30 10.1186/s13045-019-
breast cancer progression Hematology & 0778-6
Oncology
9 Jiralerspong, 2016% | Obesity and Breast Cancer Prognosis: Journal of Clinical 259 71 10.1200/
Evidence, Challenges, and Opportunities Oncology JCO.2016.68.4480
10 Pierobon, 2013% Obesity as a risk factor for triple-negative Breast Cancer 255 83 10.1007/s10549-012-
breast cancers: a systematic review and Research and 2339-3
meta-analysis Treatment

advanced lab management, and greater openness in the United States. Additionally, more researchers are entering this field,
with prominent groups led by Hursting SD, Demark-Wahnefried W, Bandera EV, Dannenberg AJ, and Bernstein
L. Noteworthy emerging keywords include “extracellular vesicles” and “cancer-associated fibroblasts” as study hotspots.

CEINNTS

Moreover, “breast cancer”, “body mass index”, “survival”, and “physical activity” are key research hotspots in this field.

Hotspots and Emerging Frontiers of Research
Using the VOSviewer and Biblioshiny, we summarize hot spots and trends in research related to gynecological/breast
cancers and overweight.

BMI and Gynecologic Cancer Risk

Obesity throughout life is influenced by several confounding factors. Recent research suggests a potential causal link
between increased BMI and endometrial cancer risk, revealing how obesity influences its molecular mechanisms.?’
Soong et al found a positive correlation between BMI and peripheral inflammatory cells in breast cancer patients and
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healthy women, but the opposite was observed for breast cancer prognosis.”® Importantly, while there is an association
between BMI and gynecological cancer risk, the results are inconsistent. A meta-analysis found that every 5-kg/m?
increase in BMI during early life was associated with a 16% reduction in breast cancer risk, a 40% increase in
endometrial cancer risk, and a 15% increase in ovarian cancer risk.”’ Moreover, while obesity is a risk factor for
gynecological cancers, numerous studies show that assessing it solely based on BMI is not entirely accurate.**>? BMI
does not account for body composition, but evaluating body composition through fat mass and lean mass provides a more
comprehensive disease risk assessment.*® Analysis of body composition has shown a link between high lean mass and
cancer prevention, underscoring its importance as a treatment goal for cancer patients. Interestingly, individuals classified
as “metabolically overfat” despite a lean phenotype may be more susceptible to disease than “metabolically healthy”
individuals with an obese phenotype.***> Kliemann et al proposed using metabolically defined body types for a better

risk assessment, supporting our identification of body composition analysis as a promising research direction.*®

Survival of Patients with Gynecological Cancer

Survival rates of women diagnosed with gynecological cancers, including breast, ovarian, and cervical cancer, have
improved minimally over the past four decades.>” While obesity is a risk factor for gynecological cancers, its impact on
survival has not been firmly established. Various studies have shown that the timing and extent of changes in obesity-
related measurements are linked to decreased survival in endometrial cancer survivors.*® Myosteatosis has also been
associated with decreased overall survival in gynecologic cancer patients.>” Obesity is associated with reduced survival
rates in various gynecological cancers, but this relationship may vary across different stages of the disease. For example,
patients with localized disease may have lower survival rates, while those with advanced disease may experience higher
survival rates.*” Additionally, obesity increases the risk of postoperative complications after gynecologic cancer
surgery.*! Our review also aligns with prior findings indicating that obesity complicates postoperative outcomes and
affects drug dosing and efficacy in cancer treatment.*” Interestingly, one study suggested that obesity may have
a protective effect on endometrial cancer, improving survival rates.*> Additionally, certain drug interventions may affect
the survival rates of gynecological cancers. Notably, obesity can affect the dosage of these interventions, though the
relationship between weight-based dosing and patient survival remains unclear.** Aspirin use has been linked to
endometrial cancer-specific survival, with low-dose aspirin showing a positive effect on survival rates, especially in
individuals with obesity.*> Additionally, body size progression from childhood to adulthood has a lasting impact on
breast cancer survival, requiring further investigation to fully understand this relationship.*® Currently, many effective
treatment approaches for gynecological cancer significantly reduce patient mortality risk. For obese gynecological cancer
patients, surgery and weight loss can improve survival rates.*” Beyond survival, quality of life is becoming an
increasingly important consideration for gynecological cancer patients. Numerous studies show that obesity severity is
closely linked to the quality of life in endometrial cancer survivors, with higher obesity levels associated with poorer
quality of life.*®*® Interventions focused on exercise, diet, and mental well-being have emerged as key strategies to
improve quality of life.”

Physical Activity in Gynecological Cancer Survivors

Women experience a decline in metabolic health after menopause, and the rising prevalence of obesity further elevates
the risk of breast cancer.’’ Many postmenopausal women actively seek alternative strategies to reduce their breast cancer
risk. A study confirmed the protective link between physical activity and breast cancer risk in both pre- and post-
menopausal women.>* A randomized clinical trial from the Women’s Health Initiative involving 68,132 postmenopausal
women showed a reduced risk of benign proliferative epithelial breast disease in those who engaged in physical activity
for four years, compared to inactive women.> Recent research suggests that a synergistic effect between leisure-time
physical activity and BMI could further reduce the risk of ovarian and endometrial cancer.”* A study on breast cancer
revealed that physical activity positively influences the prognosis of postmenopausal breast cancer survivors.’
Additionally, engaging in at least 300 minutes of moderate-intensity physical activity per week is estimated to reduce
the incidence of breast and endometrial cancers by about 2% in women.’® The American Cancer Society’s Nutrition and
Physical Activity Guidelines for Cancer Survivors recommend 150-300 minutes of moderate activity or 75—150 minutes
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of high activity per week, following the “more active, less sedentary” approach.’’ This highlights the potential for
exploring various physical activities as cancer prevention strategies in future research. Women who followed interna-
tional physical activity guidelines had a significantly reduced risk of all types of breast cancer compared to inactive
women, confirming the protective effect of physical activity in reducing breast cancer risk.’® The precise mechanisms by
which physical activity influences gynecologic cancer progression have not been fully explored, but they appear to
involve factors like oxidative stress, inflammation, insulin, or glucose metabolism.’>*® Given the numerous health
benefits of physical activity, it is crucial to encourage postmenopausal women to follow regular physical activity
guidelines. However, assessing individual needs and physical conditions is essential for designing personalized exercise
programs that include a variety of exercises. In cancer rehabilitation, aerobic exercise, resistance training, and strength
training have proven to be effective.®' Additionally, gynecological cancer patients can benefit from high-intensity interval

.. .. )
training and endurance training.*%

Adipose-Tissue Inflammation

Inflammation in adipose tissue has become a prominent research focus in recent years. Obesity promotes gynecologic
tumor development by inducing adipose tissue inflammation. Weight gain and obesity alter anti-inflammatory cytokines,
promote crown-like structure formation by adipose macrophages, suppress T cell activation, and lead to persistent
adipose tissue leukocytosis, fostering chronic inflammation. These changes in the adipose tissue microenvironment
significantly impact tumor evolution and disease progression. Inflammatory changes in adipose tissue increase autotaxin
(ATX) levels in obese individuals, and breast tumors induce ATX transcription in nearby adipose tissue, explaining the
link between obesity and breast cancer.** The link between obesity, inflammation, and gynecologic tumor progression is
well-established, but the precise mechanism remains unclear. A keyword co-occurrence network analysis shows that
leptin and adiponectin expression is closely linked to adipose tissue inflammation. Leptin, an inflammatory mediator
involved in obesity-related immune metabolic disorders, influences cancer risk, prognosis, and progression. The
mechanism likely involves LEPR activation of PI3K, ERK1/2, and Jak2/Stat3 signaling pathways.®> In contrast,
adiponectin exhibits anti-inflammatory and antiproliferative effects, but its levels are significantly reduced in obese
individuals. Low adiponectin levels are linked to an increased risk of endometrial cancer, potentially contributing to
a poor prognosis.®® A nested case-control study showed that modulating leptin and adiponectin levels could reduce breast
cancer risk in premenopausal women, while the effect of inflammation on breast cancer risk in postmenopausal women
was influenced by obesity.®” These findings suggest that the adiponectin-leptin ratio is a valuable biomarker of adipose
tissue inflammation, and increasing this ratio may help prevent gynecological tumors and reduce cancer risk.®®
Additionally, obesity-induced chronic inflammation increases the likelihood of breast cancer metastasis and recurrence.
Targeting the SphK1/S1P/S1PR1 axis may help combat obesity-induced tumor progression and inflammation.®” Obesity-
related inflammation is associated with a poor prognosis in breast cancer. However, interventions targeting adipose tissue

inflammation in obese postmenopausal breast cancer survivors may reduce cancer recurrence.’’

Remote Weight Loss Intervention for Cancer Survivors

Weight loss interventions for gynecological cancers have gained significant attention recently. A study revealed that
91.4% of obese and overweight breast cancer survivors were willing to accept a weight loss program after recognizing
the dangers of obesity.”' Importantly, weight loss showed a positive correlation with the quality of life in cancer
survivors. Remote weight loss interventions in obese or overweight breast cancer survivors significantly improved
metabolic syndrome risk and quality of life.”? Effective weight management is crucial for overweight or obese breast
cancer survivors, and weight loss methods can yield varying outcomes. Interventions involving diet, exercise, and
psychosocial support are important, and further research is needed to determine the most effective weight loss
intervention.”® Most long-term endometrial cancer survivors are dissatisfied with their weight, and over half use multiple
weight loss methods annually.”* Recently, remote weight loss interventions have gained popularity due to factors such as
the COVID-19 pandemic and economic considerations.” Internet-based weight-loss programs are believed to influence
weight control to some extent.”® However, a text-message-based weight loss trial showed that remote weight loss
interventions failed to achieve weight loss in obese endometrial cancer survivors.”” Ongoing studies are investigating
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the relationship between bariatric surgery and obesity-related cancers in adults. Although bariatric surgery involves
inherent risks, it is linked to reduced risks and mortality rates in breast, ovarian, and uterine cancer. Therefore, obese or

overweight patients should be empowered to make informed decisions about their suitability for surgery.”®””

Extracellular Vesicles and Cancer-Associated Fibroblasts
Extracellular vesicles (EVs) and cancer-associated fibroblasts (CAFs) have drawn growing attention in gynecological and
breast cancer research due to their critical roles in the tumor microenvironment, influencing cancer progression, treatment
response, and metastasis.*>*! EVs act as primary communication mediators between cancer cells and their surrounding
environment, transporting proteins, RNA, DNA, and other molecules that regulate tumor biology. In gynecological and
breast cancers, EVs promote cancer cell proliferation, invasion, and metastasis while inducing epithelial-mesenchymal
transition, a critical step for cells to gain invasive and metastatic traits.®? Additionally, EVs aid tumor cells in evading
immune recognition by influencing immune escape mechanisms, complicating treatment.®* EVs are increasingly recog-
nized as biomarkers for early detection and predicting therapeutic response, offering a tool for personalized treatment.
CAFs are crucial components of the tumor microenvironment. They support tumor growth, angiogenesis, and drug
resistance by secreting pro-inflammatory cytokines, stromal remodeling factors, and growth factors. Studies show that
CAFs accelerate cancer cell metastasis by remodeling the tumor stroma and promoting immunosuppression.®®
Furthermore, the interaction between CAFs and cancer cells enhances tumor resistance to chemotherapy and
immunotherapy.®® Targeted therapies against CAFs are emerging as a research focus, aiming to disrupt the tumor
microenvironment’s support for cancer growth and drug resistance.

This study has several limitations, including the restriction to studies published since 2013, which may have resulted
in omissions. The search was limited to the WOSCC database due to software constraints, and only English-language
studies were included in the analysis. Consequently, the data may not fully represent findings from other databases.

Conclusions

This study analyzed the research field of overweight and gynecologic/breast cancer in women, focusing on identifying
the most prominent authors, journals, institutions, and countries. The study revealed that BMI, survival rates, and
physical activity are key areas of interest in this field. Future studies should explore the specific mechanisms linking
gynecologic/breast cancer and overweight, including interactions between different mechanisms. Additionally, weight
loss interventions should remain a central focus of research in this area.

Data Sharing Statement
All data generated or analyzed during this study are included in this published article and its supplementary information
files.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding

There is no funding to report.

Disclosure
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.

2168 e International Journal of Women’s Health 2024:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Gu et al

References

[SS I

w2

wn

o]

10.

12.

13.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—_

32.

. Bluher M. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol. 2019;15(5):288-298. doi:10.1038/s41574-019-0176-8

Okunogbe A, Nugent R, Spencer G, Powis J, Ralston J, Wilding J. Economic impacts of overweight and obesity: current and future estimates for
161 countries. BMJ Glob Health. 2022;7(9):¢009773. doi:10.1136/bmjgh-2022-009773

.Pati S, Irfan W, Jameel A, Ahmed S, Shahid RK. Obesity and cancer: a current overview of epidemiology, pathogenesis, outcomes, and

management. Cancers. 2023;15(2):485. doi:10.3390/cancers15020485

. Sung H, Siegel RL, Torre LA, et al. Global patterns in excess body weight and the associated cancer burden. CA Cancer J Clin. 2019;69(2):88—112.

doi:10.3322/caac.21499

. Vivoni S, Garraton F, Carro M, Gonzalez-Sepulveda L, Romaguera J, Umpierre S. Knowledge of obesity’s health related outcomes among Hispanic

women living in Puerto Rico. P R Health Sci J. 2023;42(4):291-297.

. Chlebowski RT, Aragaki AK, Pan K, et al. Breast cancer incidence and mortality by metabolic syndrome and obesity: the women’s health initiative.

Cancer. 2024;130(18):3147-3156. doi:10.1002/cncr.35318

. Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in

185 countries. CA Cancer J Clin. 2024;74(3):229-263. doi:10.3322/caac.21834

. Soerjomataram I, Bray F. Planning for tomorrow: global cancer incidence and the role of prevention 2020-2070. Nat Rev Clin Oncol. 2021;18

(10):663—672. doi:10.1038/541571-021-00514-z

. Wichmann IA, Cuello MA. Obesity and gynecological cancers: a toxic relationship. Int J Gynaecol Obstet. 2021;155 Suppl 1(Suppl 1):123-134.

doi:10.1002/ijgo.13870
Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How to conduct a bibliometric analysis: an overview and guidelines. Journal of Business
Research. 2021;133:285-296. doi:10.1016/j.jbusres.2021.04.070

.Gu J, Hu M, Chen Y, et al. Bibliometric analysis of global research on physical activity and sedentary behavior in the context of cancer. Front

Oncol. 2023;13:1095852. doi:10.3389/fonc.2023.1095852

Thompson DF, Walker CK. A descriptive and historical review of bibliometrics with applications to medical sciences. Pharmacotherapy. 2015;35
(6):551-559. doi:10.1002/phar.1586

van Eck NJ, Waltman L. Software survey: vOSviewer, a computer program for bibliometric mapping. Scientometrics. 2010;84(2):523-538.
doi:10.1007/s11192-009-0146-3

. Arruda H, Silva ER, Lessa M, Proeng D Jr, Bartholo R. VOSviewer and Bibliometrix. J Med Libr Assoc. 2022;110(3):392-395. doi:10.5195/

jmla.2022.1434

Aria M, Cuccurullo C. bibliometrix: an R-tool for comprehensive science mapping analysis. J Informetrics. 2017;11(4):959-975. doi:10.1016/j.
j0i.2017.08.007

Ioannidis JPA, Baas J, Klavans R, Boyack KW. A standardized citation metrics author database annotated for scientific field. PLoS Biol. 2019;17
(8):€3000384. doi:10.1371/journal.pbio.3000384

Chan DSM, Vieira AR, Aune D, et al. Body mass index and survival in women with breast cancer-systematic literature review and meta-analysis of
82 follow-up studies. 4nn Oncol. 2014;25(10):1901-1914. doi:10.1093/annonc/mdu042

Lee JK, So KA, Piyathilake CJ, Kim MK. Mild obesity, physical activity, calorie intake, and the risks of cervical intraepithelial neoplasia and
cervical cancer. PLoS One. 2013;8(6):¢66555. doi:10.1371/journal.pone.0066555

Picon-Ruiz M, Morata-Tarifa C, Valle-Goffin JJ, Friedman ER, Slingerland JM. Obesity and adverse breast cancer risk and outcome: mechanistic
insights and strategies for intervention. CA Cancer J Clin. 2017;67(5):378-397. doi:10.3322/caac.21405

Neuhouser ML, Aragaki AK, Prentice RL, et al. Overweight, obesity, and postmenopausal invasive breast cancer risk: a secondary analysis of the
women’s health initiative randomized clinical trials. JAMA Oncol. 2015;1(5):611-621. doi:10.1001/jamaoncol.2015.1546

. Onstad MA, Schmandt RE, Lu KH. Addressing the role of obesity in endometrial cancer risk, prevention, and treatment. J Clin Oncol. 2016;34

(35):4225-4230. doi:10.1200/JC0O.2016.69.4638

Caan BJ, Cespedes Feliciano EM, Prado CM, et al. Association of muscle and adiposity measured by computed tomography with survival in
patients with nonmetastatic breast cancer. JAMA Oncol. 2018;4(6):798-804. doi:10.1001/jamaoncol.2018.0137

Balaban S, Shearer RF, Lee LS, et al. Adipocyte lipolysis links obesity to breast cancer growth: adipocyte-derived fatty acids drive breast cancer
cell proliferation and migration. Cancer Metab. 2017;5(1):1. doi:10.1186/s40170-016-0163-7

Wu Q, Li B, Li Z, Li J, Sun S, Sun S. Cancer-associated adipocytes: key players in breast cancer progression. J Hematol Oncol. 2019;12(1):95.
doi:10.1186/s13045-019-0778-6

Jiralerspong S, Goodwin PJ. Obesity and breast cancer prognosis: evidence, challenges, and opportunities. J Clin Oncol. 2016;34(35):4203-4216.
doi:10.1200/JCO.2016.68.4480

Pierobon M, Frankenfeld CL. Obesity as a risk factor for triple-negative breast cancers: a systematic review and meta-analysis. Breast Cancer Res
Treat. 2013;137(1):307-314. doi:10.1007/s10549-012-2339-3

Hazelwood E, Sanderson E, Tan VY, et al. Identifying molecular mediators of the relationship between body mass index and endometrial cancer
risk: a Mendelian randomization analysis. BMC Med. 2022;20(1):125. doi:10.1186/s12916-022-02322-3

Ko SM, Lee J, Bae SJ, et al. Body mass index and absolute lymphocyte count predict disease-free survival in Korean breast cancer patients. Br
J Cancer. 2021;125(1):119-125. doi:10.1038/s41416-021-01391-0

Byun D, Hong S, Ryu S, et al. Early-life body mass index and risks of breast, endometrial, and ovarian cancers: a dose-response meta-analysis of
prospective studies. Br J Cancer. 2022;126(4):664-672. doi:10.1038/s41416-021-01625-1

Wright CM, Cole TJ, Fewtrell M, Williams JE, Eaton S, Wells JC. Body composition data show that high BMI centiles overdiagnose obesity in
children aged under 6 years. Am J Clin Nutr. 2022;116(1):122-131. doi:10.1093/ajcn/nqab421

. Sarink D, White KK, Loo LWM, et al. Racial/ethnic differences in postmenopausal breast cancer risk by hormone receptor status: the multiethnic

cohort study. Int J Cancer. 2022;150(2):221-231. doi:10.1002/ijc.33795
Iyengar NM, Arthur R, Manson JE, et al. Association of body fat and risk of breast cancer in postmenopausal women with normal body mass index:
a secondary analysis of a randomized clinical trial and observational study. JAMA Oncol. 2019;5(2):155-163. doi:10.1001/jamaoncol.2018.5327

International Journal of Women’s Health 2024:16 hetps: 2169

Dove:


https://doi.org/10.1038/s41574-019-0176-8
https://doi.org/10.1136/bmjgh-2022-009773
https://doi.org/10.3390/cancers15020485
https://doi.org/10.3322/caac.21499
https://doi.org/10.1002/cncr.35318
https://doi.org/10.3322/caac.21834
https://doi.org/10.1038/s41571-021-00514-z
https://doi.org/10.1002/ijgo.13870
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.3389/fonc.2023.1095852
https://doi.org/10.1002/phar.1586
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.5195/jmla.2022.1434
https://doi.org/10.5195/jmla.2022.1434
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1371/journal.pbio.3000384
https://doi.org/10.1093/annonc/mdu042
https://doi.org/10.1371/journal.pone.0066555
https://doi.org/10.3322/caac.21405
https://doi.org/10.1001/jamaoncol.2015.1546
https://doi.org/10.1200/JCO.2016.69.4638
https://doi.org/10.1001/jamaoncol.2018.0137
https://doi.org/10.1186/s40170-016-0163-7
https://doi.org/10.1186/s13045-019-0778-6
https://doi.org/10.1200/JCO.2016.68.4480
https://doi.org/10.1007/s10549-012-2339-3
https://doi.org/10.1186/s12916-022-02322-3
https://doi.org/10.1038/s41416-021-01391-0
https://doi.org/10.1038/s41416-021-01625-1
https://doi.org/10.1093/ajcn/nqab421
https://doi.org/10.1002/ijc.33795
https://doi.org/10.1001/jamaoncol.2018.5327
https://www.dovepress.com
https://www.dovepress.com

Gu et al Dove

33.

34.

35.

36.

37.

38.

39.

40.

Brown JC, Sarwer DB, Troxel AB, et al. A randomized trial of exercise and diet on body composition in survivors of breast cancer with overweight
or obesity. Breast Cancer Res Treat. 2021;189(1):145-154. doi:10.1007/s10549-021-06284-7

McClain KM, Friedenreich CM, Matthews CE, et al. Body composition and metabolomics in the Alberta physical activity and breast cancer
prevention trial. J Nutr. 2022;152(2):419-428. doi:10.1093/jn/nxab388

Bosy-Westphal A, Muller MJ. Diagnosis of obesity based on body composition-associated health risks-time for a change in paradigm. Obes Rev.
2021;22 Suppl 2:e13190. doi:10.1111/0br.13190

Kliemann N, Ould Ammar R, Biessy C, et al. Metabolically defined body size phenotypes and risk of endometrial cancer in the European
prospective investigation into cancer and nutrition (EPIC). Cancer Epidemiol Biomarkers Prev. 2022;31(7):1359—1367. doi:10.1158/1055-9965.
EPI-22-0160

Lewis DR, Siembida EJ, Seibel NL, Smith AW, Mariotto AB. Survival outcomes for cancer types with the highest death rates for adolescents and
young adults, 1975-2016. Cancer. 2021;127(22):4277-4286. doi:10.1002/cncr.33793

Kokts-Porietis RL, McNeil J, Morielli AR, Cook LS, Courneya KS, Friedenreich CM. Prospective cohort study of pre- and postdiagnosis obesity
and endometrial cancer survival. J Natl Cancer Inst. 2022;114(3):409—418. doi:10.1093/jnci/djab197

Cao H, Gong Y, Wang Y. The prognostic impact of myosteatosis on overall survival in gynecological cancer patients: a meta-analysis and trial
sequential analysis. /nt J Cancer. 2022;151(11):1997-2003. doi:10.1002/ijc.34179

Bandera EV, Lee VS, Qin B, Rodriguez-Rodriguez L, Powell CB, Kushi LH. Impact of body mass index on ovarian cancer survival varies by stage.
Br J Cancer. 2017;117(2):282-289. doi:10.1038/bjc.2017.162

41. Cai B, Li K, Li G. Impact of obesity on major surgical outcomes in ovarian cancer: a meta-analysis. Front Oncol. 2022;12:841306. doi:10.3389/
fonc.2022.841306

42. Wang H, Zhang S, Yee D, et al. Impact of body mass index on pathological complete response following neoadjuvant chemotherapy in operable
breast cancer: a meta-analysis. Breast Cancer. 2021;28(3):618-629. doi:10.1007/s12282-020-01194-w

43. Van Arsdale A, Miller DT, Kuo DY, Isani S, Sanchez L, Nevadunsky NS. Association of obesity with survival in patients with endometrial cancer.
Gynecol Oncol. 2019;154(1):156-162. doi:10.1016/j.ygyno0.2019.03.258

44. Martin AL, Colin-Leitzinger CM, Sinha SK, Chern JY, Peres LC. Impact of obesity on chemotherapy dosing of carboplatin and survival of women
with ovarian cancer. Br J Cancer. 2023;128(12):2236-2242. doi:10.1038/s41416-023-02259-1

45. Takiuchi T, Blake EA, Matsuo K, Sood AK, Brasky TM. Aspirin use and endometrial cancer risk and survival. Gynecol Oncol. 2018;148
(1):222-232. doi:10.1016/j.ygyno.2017.10.026

46. His M, Le Guelennec M, Mesrine S, et al. Life course evolution of body size and breast cancer survival in the E3N cohort. /nt J Cancer. 2018;142
(8):1542—-1553. doi:10.1002/ijc.31177

47. Shafa A, Kumar A, Torres D, McKenzie TJ. Minimally invasive hysterectomy and bariatric surgery to improve endometrial cancer survivorship.
Obstet Gynecol. 2019;134(3):570-572. doi:10.1097/A0G.0000000000003403

48. Nock NL, Dimitropoulos A, Zanotti KM, et al. Sleep, quality of life, and depression in endometrial cancer survivors with obesity seeking weight
loss. Support Care Cancer. 2020;28(5):2311-2319. doi:10.1007/s00520-019-05051-1

49. Smits A, Lopes A, Das N, Bekkers R, Galaal K. The impact of BMI on quality of life in obese endometrial cancer survivors: does size matter?
Gynecol Oncol. 2014;132(1):137-141. doi:10.1016/j.ygyno.2013.11.018

50. Smits A, Lopes A, Bekkers R, Galaal K. Body mass index and the quality of life of endometrial cancer survivors--a systematic review and
meta-analysis. Gynecol Oncol. 2015;137(1):180-187. doi:10.1016/j.ygyno.2015.01.540

51. Heer E, Harper A, Escandor N, Sung H, McCormack V, Fidler-Benaoudia MM. Global burden and trends in premenopausal and postmenopausal
breast cancer: a population-based study. Lancet Glob Health. 2020;8(8):e1027-e1037. doi:10.1016/S2214-109X(20)30215-1

52. Guo W, Fensom GK, Reeves GK, Key TJ. Physical activity and breast cancer risk: results from the UK biobank prospective cohort. Br J Cancer.
2020;122(5):726-732. doi:10.1038/s41416-019-0700-6

53. Peila R, Chlebowski RT, Ballinger TJ, et al. Physical activity and risk of benign proliferative epithelial disorders of the breast, in the women’s
health initiative. Int J Epidemiol. 2022;50(6):1948—1958. doi:10.1093/ije/dyab113

54. Sun M, Bjorge T, Teleka S, et al. Interaction of leisure-time physical activity with body mass index on the risk of obesity-related cancers: a pooled
study. Int J Cancer. 2022;151(6):859-868. doi:10.1002/ijc.34011

55. Jung AY, Behrens S, Schmidt M, et al. Pre- to postdiagnosis leisure-time physical activity and prognosis in postmenopausal breast cancer survivors.
Breast Cancer Res. 2019;21(1):117. doi:10.1186/s13058-019-1206-0

56. Wilson LF, Baade PD, Green AC, et al. The impact of changing the prevalence of overweight/obesity and physical inactivity in Australia: an
estimate of the proportion of potentially avoidable cancers 2013-2037. Int J Cancer. 2019;144(9):2088-2098. doi:10.1002/ijc.31943

57. Rock CL, Thomson CA, Sullivan KR, et al. American cancer society nutrition and physical activity guideline for cancer survivors. CA Cancer
J Clin. 2022;72(3):230-262. doi:10.3322/caac.21719

58. Lope V, Martin M, Castello A, et al. Physical activity and breast cancer risk by pathological subtype. Gynecol Oncol. 2017;144(3):577-585.
doi:10.1016/j.ygyno.2016.12.014

59. Delrieu L, Touillaud M, Perol O, et al. Impact of physical activity on oxidative stress markers in patients with metastatic breast cancer. Oxid Med
Cell Longev. 2021;2021:6694594. doi:10.1155/2021/6694594

60. Sturgeon KM, Brown JC, Sears DD, Sarwer DB, Schmitz KH. WISER survivor trial: combined effect of exercise and weight loss interventions on
inflammation in breast cancer survivors. Med Sci Sports Exerc. 2023;55(2):209-215. doi:10.1249/MSS.0000000000003050

61. Stout NL, Santa Mina D, Lyons KD, Robb K, Silver JK. A systematic review of rehabilitation and exercise recommendations in oncology
guidelines. CA Cancer J Clin. 2021;71(2):149-175. doi:10.3322/caac.21639

62. Toohey K, Pumpa K, McKune A, et al. The impact of high-intensity interval training exercise on breast cancer survivors: a pilot study to explore
fitness, cardiac regulation and biomarkers of the stress systems. BMC Cancer. 2020;20(1):787. doi:10.1186/s12885-020-07295-1

63. Gonzalo-Encabo P, Maldonado G, Valades D, Ferragut C, Perez-Lopez A. The role of exercise training on low-grade systemic inflammation in
adults with overweight and obesity: a systematic review. Int J Environ Res Public Health. 2021;18(24):13258. doi:10.3390/ijerph182413258

64. Quail DF, Dannenberg AJ. The obese adipose tissue microenvironment in cancer development and progression. Nat Rev Endocrinol. 2019;15
(3):139-154. doi:10.1038/s41574-018-0126-x

2170 https: International Journal of Women’s Health 2024:16

Dove!


https://doi.org/10.1007/s10549-021-06284-7
https://doi.org/10.1093/jn/nxab388
https://doi.org/10.1111/obr.13190
https://doi.org/10.1158/1055-9965.EPI-22-0160
https://doi.org/10.1158/1055-9965.EPI-22-0160
https://doi.org/10.1002/cncr.33793
https://doi.org/10.1093/jnci/djab197
https://doi.org/10.1002/ijc.34179
https://doi.org/10.1038/bjc.2017.162
https://doi.org/10.3389/fonc.2022.841306
https://doi.org/10.3389/fonc.2022.841306
https://doi.org/10.1007/s12282-020-01194-w
https://doi.org/10.1016/j.ygyno.2019.03.258
https://doi.org/10.1038/s41416-023-02259-1
https://doi.org/10.1016/j.ygyno.2017.10.026
https://doi.org/10.1002/ijc.31177
https://doi.org/10.1097/AOG.0000000000003403
https://doi.org/10.1007/s00520-019-05051-1
https://doi.org/10.1016/j.ygyno.2013.11.018
https://doi.org/10.1016/j.ygyno.2015.01.540
https://doi.org/10.1016/S2214-109X(20)30215-1
https://doi.org/10.1038/s41416-019-0700-6
https://doi.org/10.1093/ije/dyab113
https://doi.org/10.1002/ijc.34011
https://doi.org/10.1186/s13058-019-1206-0
https://doi.org/10.1002/ijc.31943
https://doi.org/10.3322/caac.21719
https://doi.org/10.1016/j.ygyno.2016.12.014
https://doi.org/10.1155/2021/6694594
https://doi.org/10.1249/MSS.0000000000003050
https://doi.org/10.3322/caac.21639
https://doi.org/10.1186/s12885-020-07295-1
https://doi.org/10.3390/ijerph182413258
https://doi.org/10.1038/s41574-018-0126-x
https://www.dovepress.com
https://www.dovepress.com

Dove Gu et al

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

Perez-Perez A, Sanchez-Jimenez F, Vilarino-Garcia T, Sanchez-Margalet V. Role of leptin in inflammation and vice versa. Int J Mol Sci. 2020;21
(16):5887. doi:10.3390/ijms21165887

Tumminia A, Vinciguerra F, Parisi M, et al. Adipose tissue, obesity and adiponectin: role in endocrine cancer risk. Int J Mol Sci. 2019;20(12):2863.
doi:10.3390/ijms20122863

Cairat M, Rinaldi S, Navionis AS, et al. Circulating inflammatory biomarkers, adipokines and breast cancer risk-a case-control study nested within
the EPIC cohort. BMC Med. 2022;20(1):118. doi:10.1186/s12916-022-02319-y

Fruhbeck G, Catalan V, Rodriguez A, et al. Adiponectin-leptin ratio is a functional biomarker of adipose tissue inflammation. Nutrients. 2019;11
(2):454. doi:10.3390/nu11020454

Nagahashi M, Yamada A, Katsuta E, et al. Targeting the SphK1/S1P/SIPR1 axis that links obesity, chronic inflammation, and breast cancer
metastasis. Cancer Res. 2018;78(7):1713-1725. doi:10.1158/0008-5472.CAN-17-1423

Dieli-Conwright CM, Parmentier JH, Sami N, et al. Adipose tissue inflammation in breast cancer survivors: effects of a 16-week combined aerobic
and resistance exercise training intervention. Breast Cancer Res Treat. 2018;168(1):147-157. doi:10.1007/s10549-017-4576-y

. Burkbauer L, Goldbach M, Huang C, et al. Awareness of link between obesity and breast cancer risk is associated with willingness to participate in

weight loss intervention. Breast Cancer Res Treat. 2022;194(3):541-550. doi:10.1007/s10549-022-06546-y

Reeves MM, Terranova CO, Winkler EAH, et al. Effect of a remotely delivered weight loss intervention in early-stage breast cancer: randomized
controlled trial. Nutrients. 2021;13(11):4091. doi:10.3390/nu13114091

Shaikh H, Bradhurst P, Ma LX, Tan SYC, Egger SJ, Vardy JL. Body weight management in overweight and obese breast cancer survivors.
Cochrane Database Syst Rev. 2020;12(12):CD012110. doi:10.1002/14651858.CD012110.pub2

Janda M, Forder P, Gebski V, Sandjia S, Armfield N, Obemair A. Weight and weight control behaviors during long-term endometrial cancer
survivorship: results of the laparoscopic approach to cancer of the endometrium long-term follow-up study. Cancer Med. 2021;10(14):4896-4904.
doi:10.1002/cam4.4032

Sustarsic A, Vrtacnik Bokal E, Burnik Papler T. The impact of COVID-19 lockdown on weight loss program in infertile polycystic ovary syndrome
women with obesity. Obes Facts. 2021;14(6):650—657. doi:10.1159/000519946

Tate DF, Kraschnewski JL, Martinez C, et al. A cluster-randomized controlled trial of automated internet weight-loss programs in primary care: role
of automated provider feedback. Obesity. 2022;30(12):2363-2375. doi:10.1002/0by.23506

Zamorano AS, Wilson EM, Liu J, et al. Text-message-based behavioral weight loss for endometrial cancer survivors with obesity: a randomized
controlled trial. Gynecol Oncol. 2021;162(3):770-777. doi:10.1016/j.ygyno.2021.06.007

Arterburn DE, Telem DA, Kushner RF, Courcoulas AP. Benefits and risks of bariatric surgery in adults: a review. JAMA. 2020;324(9):879-887.
doi:10.1001/jama.2020.12567

Aminian A, Wilson R, Al-Kurd A, et al. Association of bariatric surgery with cancer risk and mortality in adults with obesity. JAMA. 2022;327
(24):2423-2433. doi:10.1001/jama.2022.9009

Herrero C, Abal M, Muinelo-Romay L. Circulating extracellular vesicles in gynecological tumors: realities and challenges. Front Oncol.
2020;10:565666. doi:10.3389/fonc.2020.565666

Villegas-Pineda JC, Ramirez-de-Arellano A, Bueno-Urquiza LJ, Lizarazo-Taborda M, Pereira-Sudrez AL. Cancer-associated fibroblasts in
gynecological malignancies: are they really allies of the enemy? Review. Front Oncol. 2023;13:1106757.

Loric S, Denis JA, Desbene C, Sabbah M, Conti M. Extracellular vesicles in breast cancer: from biology and function to clinical diagnosis and
therapeutic management. Int J Mol Sci. 2023;24(8). doi:10.3390/ijms24087208

Ahmadi M, Abbasi R, Rezaie J. Tumor immune escape: extracellular vesicles roles and therapeutics application. Cell Commun Signal. 2024;22
(1):9. doi:10.1186/s12964-023-01370-3

Zheng J, Hao H. The importance of cancer-associated fibroblasts in targeted therapies and drug resistance in breast cancer. Review. Front Oncol.
2023;13:1333839. doi:10.3389/fonc.2023.1333839

Gao D, Fang L, Liu C, et al. Microenvironmental regulation in tumor progression: interactions between cancer-associated fibroblasts and immune
cells. Biomed Pharmacother. 2023;167:115622. doi:10.1016/j.biopha.2023.115622

International Journal of Women’s Health Dove

Publish your work in this journal

The International Journal of Women’s Health is an international, peer-reviewed open-access journal publishing original research, reports,
editorials, reviews and commentaries on all aspects of women’s healthcare including gynecology, obstetrics, and breast cancer. The manuscript
management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-womens-health-journal

International Journal of Women’s Health 2024:16 v in g Dove 2171


https://doi.org/10.3390/ijms21165887
https://doi.org/10.3390/ijms20122863
https://doi.org/10.1186/s12916-022-02319-y
https://doi.org/10.3390/nu11020454
https://doi.org/10.1158/0008-5472.CAN-17-1423
https://doi.org/10.1007/s10549-017-4576-y
https://doi.org/10.1007/s10549-022-06546-y
https://doi.org/10.3390/nu13114091
https://doi.org/10.1002/14651858.CD012110.pub2
https://doi.org/10.1002/cam4.4032
https://doi.org/10.1159/000519946
https://doi.org/10.1002/oby.23506
https://doi.org/10.1016/j.ygyno.2021.06.007
https://doi.org/10.1001/jama.2020.12567
https://doi.org/10.1001/jama.2022.9009
https://doi.org/10.3389/fonc.2020.565666
https://doi.org/10.3390/ijms24087208
https://doi.org/10.1186/s12964-023-01370-3
https://doi.org/10.3389/fonc.2023.1333839
https://doi.org/10.1016/j.biopha.2023.115622
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Source of Data
	Data Statistics and Visualization

	Results
	Trends in Publications and Annual Citations
	Country/Region Distribution
	Analysis of Source Journals
	Analysis of Authors and Institutions
	Analysis of Highly Cited Articles
	Keywords Co-Occurrence Network

	Discussion
	Global Trends in Research
	Hotspots and Emerging Frontiers of Research
	BMI and Gynecologic Cancer Risk
	Survival of Patients with Gynecological Cancer
	Physical Activity in Gynecological Cancer Survivors
	Adipose-Tissue Inflammation
	Remote Weight Loss Intervention for Cancer Survivors
	Extracellular Vesicles and Cancer-Associated Fibroblasts


	Conclusions
	Data Sharing Statement
	Author Contributions
	Funding
	Disclosure

