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1. Introduction

Copyright © 2025 Jian Li et al. International Journal of Genomics published by John Wiley & Sons Ltd. This is an open access
article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited.

Even though there is strong evidence that exercise improves breast cancer patients' quality of life, treatment tolerance, and
survival, disparate research initiatives and uneven clinical acceptance underscore the need for a thorough synthesis of trends,
partnerships, and gaps. This bibliometric analysis systematically maps the research landscape of exercise and cardiovascular
disease (CVD) from 2020 to 2024, aiming to identify trends, influential works, and knowledge gaps in this critical field.
Utilizing data from the Web of Science (WoS) and VOSviewer, the study analyzed 314 articles through cocitation, coword, and
co-occurrence analyses. Key findings reveal exponential growth in citations, driven by seminal guidelines (e.g., ESC 2021 and
WHO 2020) and studies on sedentary behavior and pandemic-related activity changes. The intellectual structure is anchored
by three themes: evidence-based guidelines, risk quantification (e.g., dose-response relationships), and behavioral interventions.
Dominant journals include the British Journal of Sports Medicine and JAMA, while influential authors like Dominique Hansen
and Emmanuel Stamatakis shape the field. Geographic disparities highlight Western-centric research dominance, though
emerging contributions from Asia and Europe are noted. The study identifies gaps in mechanistic research, personalized
exercise prescriptions, and equitable translation of evidence into practice. Practical implications call for standardized clinical
protocols, dual public health messaging (activity promotion and sedentary reduction), and digital health integration. This
analysis provides a roadmap for future research, emphasizing transdisciplinary collaboration to optimize CVD prevention
through physical activity.
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treatment-related adverse effects such as fatigue and lymph-
edema [6]. The increasing amount of data highlights the

Adjunctive medicines are becoming more and more impor-
tant in the fight against breast cancer, which is still one of the
most common cancers in the world [1]. With notable
improvements in quality of life, treatment tolerance, and
survival rates, physical activity has become a crucial non-
pharmacological intervention in recent years [2, 3]. Accord-
ing to research, organized exercise programs, such as
resistance and aerobic training, can lower inflammation
[4], modify immunological function [5], and lessen

importance of exercise in the treatment of breast cancer,
necessitating systematic reviews to chart the field's changing
research terrain.

The field is plagued by fragmented research efforts and
poor clinical application, despite the documented benefits
of exercise in the treatment of breast cancer [7, 8]. Important
gaps include differences in accessibility and adherence
among distinct populations [9] and disagreements over the
best exercise prescriptions (e.g., kind, intensity, and
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duration) for various therapy phases [10]. Furthermore,
whereas mechanistic research on microRNAs (e.g., [11])
reveals biological pathways, there is still little application of
these findings in clinical settings. To combine these dispa-
rate findings, pinpoint research trends, and rank future stud-
ies to close the gap between theory and practice, a
methodical bibliometric study is therefore crucial.

Both academic research and clinical oncology can benefit
greatly from this bibliometric approach. It will identify the
most influential research themes (e.g., exercise immunology
and survival interventions) and collaboration networks by
methodically analyzing publications from 2020 to 2024 [12,
13]. Funding allocation, policy formation, and the creation
of precision-based exercise programs suited to tumor sub-
types and treatment methods can all be guided by these find-
ings [14, 15]. In order to provide a more fair integration of
exercise oncology into routine care, it will also draw atten-
tion to understudied areas, such as the role of exercise in
metastatic disease or socioeconomically disadvantaged
individuals.

There are several obstacles in the way of improving exer-
cise oncology. Reproducibility and comparability are ham-
pered by methodological diversity in study designs, such as
differing definitions of exercise duration and intensity [16].
Logistical obstacles (such as cost and facility access) and a
lack of clinician involvement in prescribing physical activity
are the key reasons why long-term adherence to exercise reg-
imens is still poor. Furthermore, whereas bibliometric tools
like VOSviewer make it possible to see trends, they could
ignore contextual elements such as cultural variations in
the norms surrounding physical activity or the uptake of
telehealth during a pandemic [17]. To guarantee that exer-
cise treatments reach a variety of global populations,
addressing these issues calls for standardized reporting stan-
dards, multidisciplinary collaboration, and equitable imple-
mentation strategies [18].

2. Literature Review

2.1. Clinical Trials on Exercise Prescription. The best quality
of evidence for developing exercise recommendations in the
treatment of breast cancer comes from randomized con-
trolled trials, or RCTs. A supervised program that combined
aerobic and resistance exercise during adjuvant chemother-
apy significantly improved cardiorespiratory fitness, muscu-
lar strength, and quality of life as compared to normal
treatment, according to the seminal study by Courneya
et al. [2]. Building on this, a dose-response RCT by An
et al. [10] demonstrated that strenuous activity for 75-
150 min/week resulted in better long-term patient-reported
outcomes and health-related fitness than recommended.
The international consensus statement by Campbell et al.
[7] emphasizes the necessity for customized prescriptions
based on treatment phase, toxicity profiles, and specific
patient characteristics, but it also highlights the difficulties
that still exist in finding the best exercise parameters.
Although further study is required to improve implementa-
tion techniques, these trials collectively highlight the impor-
tance of exercise as part of comprehensive cancer care.
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2.2. Mechanistic and Immunomodulation Studies. The bio-
chemical processes behind the antitumor effects of exercise
have been clarified by recent translational research. In breast
cancer models, aerobic exercise training changed the tumor
microenvironment by increasing CD8+ T-cell infiltration
through CXCR3 signaling pathways and, as a result, improv-
ing responsiveness to immune checkpoint inhibitors,
according to groundbreaking results presented by Gomes-
Santos et al. [5]. The clinical results of Hiensch et al. [4]
showed that exercise-mediated decreases in systemic inflam-
mation, specifically IL-6 and CRP levels, were associated
with a notable improvement in fatigue in patients receiving
treatment, which supported this immunomodulatory
impact. Pleiotropic effects on tumor biology are suggested
by other mechanistic investigations, such as the work of Fal-
zone et al. [11] on exercise-induced miRNA regulation.
According to these findings, exercise can be used as a sup-
plement to contemporary systemic medicines rather than
only as supportive care, which calls for more research into
how it works in tandem with immunotherapy regimens
and targeted treatments.

2.3. Meta-Analyses and Systematic Reviews. Extensive meta-
analyses have confirmed the therapeutic effects of exercise in
the treatment of breast cancer. After doing a thorough anal-
ysis of data from 20 prospective trials, Spei et al. [19] showed
that physically active survivors had a substantial 24% lower
all-cause mortality rate. In a similar vein, Hasenoehrl et al.
[6] found that progressive resistance training decreased the
incidence of lymphedema by 38% when compared to usual
therapy after conducting a thorough meta-analysis of 15
studies. Even while these extensive studies offer strong proof
of the effectiveness of exercise, they frequently point out
important knowledge gaps, especially with regard to metas-
tatic patients who make up fewer than 10% of the cohorts
under study [20]. These syntheses' methodological rigor
underscores the need for more inclusive research popula-
tions while fortifying the body of data in exercise oncology.

2.4. Guidelines and Implementation Research. For cancer
survivors, current clinical guidelines, such as the ground-
breaking ACSM roundtable [8], consistently urge
>150 min of moderate exercise per week. Implementation
studies, however, show significant real-world obstacles. For
example, Cormie et al. [21] discovered that in community
settings, only 35% of patients achieved these goals, highlight-
ing the significance of accessible programs. According to
Patel et al. [15], patients with low incomes had 2.5 times
more difficulty accessing exercise resources. Hospital-com-
munity partnerships and digital platforms are examples of
innovative solutions that are emerging, but fundamental
policy reforms are still necessary to enable equitable imple-
mentation. These results highlight how critical it is to close
the gap between clinical practice and evidence-based recom-
mendations, especially for marginalized groups.

2.5. Understudied Populations and Future Directions. The
majority of current exercise oncology research focuses on
patients with early-stage breast cancer, leaving important
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gaps in knowledge about its effects for elderly populations
(=65 years represent <15% of cohorts) and metastatic
patients (< 5% of trial participants) [22]. Novel intervention
techniques are highlighted by emerging research, such as the
randomized experiment conducted by Khodabakhshi et al.
[23], which showed that combining ketogenic diets with
exercise routines improved quality-of-life results. Further-
more, van Waart et al. [24] reported 72% adherence rates
using remote monitoring throughout chemotherapy, dem-
onstrating the promise of technology-mediated solutions.
These marginalized groups should be given priority in future
research as it examines (1) exercise-immune interactions in
advanced disease, (2) culturally appropriate therapies for a
range of socioeconomic groups, and (3) the use of wearable
technology to customize prescriptions. These approaches
have the potential to change the paradigms of supportive
care for all patients with breast cancer.

3. Methodology

Recent analyses in comparable disciplines have shown that
the bibliometric approach used in this work is especially well
suited for mapping the quickly changing research landscape
of exercise and breast cancer [12, 13]. This approach offers a
macrolevel knowledge of the evolution of exercise oncology
from 2020 to 2024—a time of notable advancements in pre-
cision medicine and survivorship care—by methodically
assessing publishing trends, collaboration networks, and
topic clusters. The trustworthiness of the findings is ensured
by the inclusion criteria, which emphasize peer-reviewed
studies and remove nonscientific outputs. These criteria are
consistent with stringent bibliometric techniques observed
in previous analyses of cancer rehabilitation [25, 26]. In
order to uncover gaps that directly impact future clinical
and investigational objectives in breast cancer exercise ther-
apies, such as the underrepresentation of resistance training
studies or geographic discrepancies in research output,
methodological rigor is crucial.

Finding hidden patterns in the literature requires analyz-
ing cocitation and keyword co-occurrence networks using
sophisticated visualization tools (like VOSviewer). As dem-
onstrated by bibliometric research on cancer-related physi-
cal activity [17] and sports medicine [27, 28], these
methods uncover interdisciplinary relationships—for exam-
ple, between exercise immunology and chemotherapy adher-
ence—that may otherwise go unnoticed in conventional
reviews. This method also reveals understudied topics, such
as the function of exercise in metastatic breast cancer, while
highlighting the prevalence of specific study themes (such as
immune modulation and fatigue reduction). This study
maintains attention on the specific needs of breast cancer
populations while ensuring comparability with broader sci-
entific trends by duplicating and improving approaches
from well-established bibliometric works [29, 30].

Additionally, the 2020-2024 timeframe reflects postpan-
demic changes in research objectives, including the emer-
gence of fitness programs based on telemedicine and a
renewed focus on mental health outcomes. According to
international bibliometric evaluations [25, 26], these times

of fast innovation necessitate regular monitoring in order
to differentiate between fleeting trends and significant break-
throughs. The methodology's usefulness for policymakers
and clinicians looking for evidence-based guidance is
strengthened by its capacity to contextualize findings within
wider scientific ecosystems, such as connecting studies on
breast cancer to more general advancements in oncology
rehabilitation [13]. By following these guidelines, this study
ensures continuity in tracking the development of exercise
oncology by mapping the current status of the field and cre-
ating a reproducible framework for upcoming updates.

4. Operational Definitions of Key
Bibliometric Terms

4.1. Performance Analysis. Documents analysis: quantitative
assessment of publication output (e.g., volume and growth
trends) to evaluate research productivity.

Source analysis: examination of journals/conferences to
identify dominant outlets in the field.

Author analysis: metrics (e.g., publication count and
citations) to measure individual researcher contributions.

Organization/country analysis: geographic or institu-
tional distribution of research activity.

4.1.1. Cocitation Analysis. Mapping relationships between
frequently cited pairs of publications; two documents are
considered “cocited” if they appear together in the reference
lists of other papers, suggesting thematic linkages.

4.1.2. Co-Occurrence Analysis. Identification of patterns
where terms (e.g., keywords and author keywords) appear
together in publications, revealing conceptual clusters or
emerging trends.

4.1.3. Coword Analysis. A subtype of co-occurrence analysis
focusing specifically on keyword networks to visualize the-
matic evolution and knowledge structure.

4.1.4. Search Strings. In the study “Mapping the Research
Landscape of Exercise and Breast Cancer: A Bibliometric
Analysis From 2020 to 2024,” research trends in the rela-
tionship between physical activity and breast cancer were
investigated using a systematic bibliometric approach. The
first search approach focused on article titles that combined
the terms “physical activity” or “exercise” with “breast can-
cer,” yielding 1632 papers in total. Four hundred eighty-
five pertinent publications made up the final dataset after
the search was narrowed down using particular inclusion
criteria.

A strict set of inclusion criteria was used to guarantee the
bibliometric analysis's validity and consistency, as shown in
Table 1. The Web of Science (WoS) Core Collection was
the sole source of the data, which covered the years 2020-
2024. The keywords used were “physical activity” OR “exer-
cise” AND “breast cancer,” and the search was restricted to
the title field (TT). The study also used quick filters, such as
language restriction to English, document type restriction
to articles and review articles, and open access availability.
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TABLE 1: Inclusion criteria for bibliometric analysis.

WosS database
Time period
Search field
Search keywords
Quick filters
Document type
Language

Web of Science index

All
2020-2024
TI
“physical activity” OR “exercise” AND “breast cancer”
Open access
Article or review article
English

Science Citation Index Expanded OR Social Sciences Citation Index

Additionally, the Social Sciences Citation Index (SSCI)
and the Science Citation Index Expanded (SCIE) were cho-
sen as the WoS indexes to improve the research's academic
trustworthiness. A strong basis for mapping important
research trends, author partnerships, and theme hotspots
in the field of exercise and breast cancer is provided by these
databases, which guarantee the inclusion of high-impact
journals and academic papers.

4.1.5. Findings. The study selects bibliometric data with
methodological rigor by using the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
methodology. The identification process started with 1632
articles that were pulled from the WoS Core Collection, as
shown in Figure 1. The number of eligible publications was
progressively reduced after predetermined inclusion criteria
were applied, including language (English), document type
(article or review), open access status, and indexation in
SCIE or SSCI. A final collection of 485 studies was consid-
ered for bibliometric analysis after duplicates were elimi-
nated and titles and abstracts were screened for relevancy.
This methodical methodology guarantees that only the most
relevant literature from the 2020 to 2024 timeframe was
examined, improving the research's transparency, reproduc-
ibility, and dependability.

Duplicate records were systematically identified and
removed using a two-step process: First, automated dedupli-
cation was performed within WoS based on identical titles,
authors, and publication years. Second, any remaining
duplicates not detected by the database (e.g., versions from
different indexes) were manually checked and removed by
comparing DO, title similarity, and author lists. This rigor-
ous approach ensured data integrity while preventing acci-
dental exclusion of similar but distinct publications.

This study's bibliometric trend analysis provides a thor-
ough summary of the citation dynamics and scholarly out-
put associated with exercise and breast cancer research
from 2020 to 2024. The yearly publishing volume varied
slightly, reaching a peak of 118 articles in 2022 and then
slightly declining in the years that followed, as shown in
Figure 2. The citation count showed a consistent and note-
worthy increasing tendency, demonstrating growing schol-
arly interest and effect within the area, despite the
fluctuation in publication numbers.

In particular, the number of citations increased from 71
in 2020 to an astounding 1784 in 2024, demonstrating the

maturation of research influence over time and an exponen-
tial rise in academic acknowledgment. With 1247 citations,
2023 also showed significant visibility, indicating that
research from previous years kept becoming more and more
relevant. Additionally, the dataset contained 485 publica-
tions with a total of 4569 citations (3928 if self-citations
are excluded), resulting in an average of 9.42 citations per
item, which is a sign of the general caliber and scholarly con-
tribution of the research.

The H-index of 29 in terms of impact indicators sup-
ports the legitimacy and longevity of significant research in
this field. The discrepancy between self-citation-adjusted
citing articles (2732) and citing articles (2973) indicates a
robust citation ecosystem in which external recognition pre-
dominates. When taken as a whole, these measures show
that studies relating exercise to breast cancer have developed
both quantitatively and in terms of academic reach and
importance, making it an essential subfield in oncology
and public health research.

4.2. Performance Analysis

4.2.1. Document Analysis. Ten papers in all reached the 60
citation inclusion requirement (Table 2), indicating their sig-
nificant scholarly influence in the field of exercise and breast
cancer research between 2020 and 2024. The study by Can-
nioto et al. [31], which looked at the connection between
survival outcomes in high-risk breast cancer patients and
physical activity prior to, during, and following chemother-
apy, is the most frequently mentioned. Because of its scien-
tific integrity and therapeutic significance, this study has
established itself as a foundation in the literature. Even
though it is the only study in the collection with more than
100 citations, the other papers offer just as important infor-
mation. For example, Hasenoehrl et al. [6] provide an
updated meta-analysis on resistance training and lymph-
edema, while Gomes-Santos et al. [5] clarify how exercise
alters immunological pathways to improve tumor control.
When taken as a whole, these publications highlight a move
toward excellent randomized trials and mechanistic
research, which reflects an increasing focus on the
evidence-based incorporation of exercise into the treatment
of breast cancer.

4.2.2. Source Analysis. Using a citation threshold of 64, the
source analysis identifies important publications that have
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1632 Records were
identified through Web of
Science (WoS) database

1000 Records were not
> within 2020 to 2024

632 Records screened
by document types

(i) not open access

64 Records were
excluded

A 4

568 Full-text articles
assessed for eligibility

A 4

(i) not research article

83 Full-text articles
excluded, with reasons

A 4

A 4

485 Studies included for
analysis

[ Included ] [ Eligibility ] [ Screening ] [ Identification ]

(i) not english language
(ii) not SCI-E and SSCI

FiGUure 1: PRISMA flowchart.
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contributed to the spread of significant research in the field  resources encourage interdisciplinary ~communication

of oncology and physical exercise (Figure 3). With 24 pub-
lished papers, Supportive Care in Cancer is the most prolific,
demonstrating its dedication to disseminating research on
integrative and rehabilitative oncology. Comparably, Can-
cers has 23 publications and a large number of citations,
indicating that it plays a part in connecting lifestyle modifi-
cations and molecular cancer research. A significant multi-
disciplinary emphasis in the field is indicated by the
existence of journals like Frontiers in Oncology, BMC Can-
cer, and Breast Cancer Research and Treatment. These

between public health researchers, exercise physiologists,
and oncologists in addition to offering rigorous peer-
review platforms. Exercise in breast cancer research is no
longer considered a fringe topic but is instead becoming
more and more integrated into mainstream oncology schol-
arship, as seen by their editorial reach and citation influence.

4.2.3. Author Analysis. Ten prominent authors who have
made important contributions to the study on the relation-
ship between exercise and breast cancer were found by the
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TABLE 2: Top 10 documents.
Rank Authors Title Citations
1 Cannioto et al. Physical Activity Before, During, and After Chemotherapy for High-Risk Breast Cancer: 116
[31] Relationships With Survival
) Gomes-Santos Exercise Training Improves Tumor Control by Increasing CD8+ T-Cell Infiltration via CXCR3 33
et al. [5] Signaling and Sensitizes Breast Cancer to Immune Checkpoint Blockade
3 Hasenoehrl et al. ~ Resistance Exercise and Breast Cancer-Related Lymphedema-A Systematic Review Update and 67
[6] Meta-Analysis
4 Falzone et al. [11] Identification of Modulated MicroRNAs Associated With Breast Cancer, Diet, and Physical Activity 56
5 Khodabakhshi  Does a Ketogenic Diet Have Beneficial Effects on Quality of Life, Physical Activity or Biomarkers in 56
et al. [23] Patients With Breast Cancer: A Randomized Controlled
6 An et al. [10] Effects of Exercise Dose and Type During Breast Cancer Chemotherapy on Lpnger-Term Patient- 49
Reported Outcomes and Health-Related Fitness: A Randomized
7 Hiensch et al. [4] Inflammation Mediates Exercise Effects on Fatigue in Patients With Breast Cancer 49
3 J. Lee and M. Lee Effects of Exercise Interventions on Breast Cancer Patients During Adjuvant Therapy: A Systematic 47
[16] Review and Meta-analysis of Randomized Controlled Trials
9 Roberts et al. Exercise Therapies for Preventing or Tre‘ating Aromatase Inhibitor-Induced Musculoskeletal 47
(2020) Symptoms in Early Breast Cancer
10 Koevoets et al. Effect of Physical Exercise on Cognitive Function After Chemotherapy in Patients With Breast 46

[14] Cancer: A Randomized Controlled Trial (PAM Study)
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FIGURE 3: Source analysis (VOSviewer visualization).

analysis using a threshold of 55 citations (Figure 4). With 15
papers and 137 citations, Kathryn H. Schmitz is notable for
being a key player in the evolution of exercise oncology.
Strong scholarly influence is also shown by Kerry S. Cour-
neya (14 publications and 201 citations), especially through
extensive clinical studies. Authors like Grazioli (177) and
Dimauro (166) have a high overall link strength, which dem-

onstrates their ability to collaborate across institutions and
global networks. A notable balance between knowledge syn-
thesis and primary data generation is demonstrated by the
several eminent authors who have contributed to both
empirical and review-based literature. A mature and well-
connected academic community is reflected in this authorial
landscape, where knowledge on subjects including
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survivorship outcomes, mechanistic insights, and the effec-
tiveness of interventions converges.

4.2.4. Organization Analysis. To find organizations that have
made major contributions to the field, a citation criterion of
58 was established (Figure 5). With 21 publications and 260
citations, the University of Alberta is in the lead, demon-
strating Canada's dominant position in exercise—oncology
research. Following closely behind are Karolinska Institutet
(14 papers and 211 citations) and Harvard Medical School
(15 documents and 229 citations), all of which have made
significant investments in clinical and translational research.
With total link strengths of 114 and 103, respectively, the
University of Melbourne and Utrecht University stand out
as having important roles in promoting global cooperation.
The global dispersion of research efforts is demonstrated
by the participation of institutions from North America,
Europe, and Oceania. Additionally, the information suggests
that the university is concentrating on multidisciplinary
frameworks that integrate public health, physical therapy,
and oncology.

4.2.5. Country Analysis. Ten nations stood out as significant
contributors to this field with a citation criterion of 49
(Figure 6). The United States leads in both research output
and impact, as seen by its 162 publications and 1733 cita-
tions. The fast-growing scholarly activity in China (60 docu-
ments and 419 citations) and Spain (61 documents and 562
citations) is bolstered by robust collaborative networks. With
strong national programs promoting integrative cancer
treatment, Canada (52 publications and 733 citations) and
Australia (45 publications and 463 citations) also rank
highly. Significant international cooperation is evident from
total link strength data, particularly between European
nations like the Netherlands (226) and England (207). These
trends show a geographically heterogeneous and globally
integrated research environment, with high-impact coun-
tries advancing exercise-related breast cancer research by
fusing academic innovation with clinical infrastructure.

4.2.6. Co-citation Analysis. Cocitation analysis, which shows
how frequently two works are referenced together, is a cru-
cial bibliometric method for determining the intellectual
underpinnings of a field of study. The 10 most cocited pub-
lications in this analysis were determined by applying a
threshold of 54 citations. With 139 citations and a total link
strength of 527, Campbell et al. [7] is in first place, as seen in
Table 3, highlighting its critical role in developing
consensus-based exercise recommendations for cancer sur-
vivors. This article is frequently cited as a fundamental refer-
ence in both empirical and conceptual research, and it
represents an international, multidisciplinary attempt to
standardize physical activity recommendations. With 82
citations and a link strength of 357, Schmitz et al. [32] come
next, demonstrating the guidelines' continued applicability.
When taken as a whole, these two works formalize exercise
oncology and are often mentioned alongside new empirical
research, demonstrating their importance in influencing
later investigations.

Aaronson et al. [33], who introduced the EORTC QLQ-
C30 quality-of-life instrument, are the third most cocited
work. Despite being older, its 194 link strengths and 59 cita-
tions highlight its ongoing relevance in clinical trials and inter-
vention evaluations involving populations with breast cancer.
Notable for providing a worldwide epidemiological perspec-
tive using GLOBOCAN data, Bray et al. [1] are frequently ref-
erenced in research addressing the incidence of breast cancer
and the justification for lifestyle-based therapies. High-
quality RCT's that offer compelling evidence for the physiolog-
ical and psychological advantages of aerobic and resistance
training may be found in articles like Courneya et al. [2] and
Dieli-Conwright et al. [9]. Their ranking among the Top 10
serves as additional evidence of the scientific basis for exercise
recommendations. Crucially, their overall link strengths (158
and 213, respectively) confirm their methodological and con-
ceptual compatibility by indicating that they frequently coap-
pear with guideline literature.

By addressing systematic reviews, survivorship out-
comes, and clinical advocacy for exercise integration, the
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following articles—such as Lahart et al. [20], Furmaniak
et al. [34], Schmitz et al. [8], and Holmes et al. [3]—expand
the theoretical and clinical framework. Holmes et al. offer early
observational data that link physical exercise to survival, while
Lahart et al.'s meta-analysis and Furmaniak's Cochrane review
combine evidence on mortality and recurrence risk. A closely
knit citation network is indicated by the sum of the link
strengths between these publications, confirming their com-
bined impact on the field's knowledge structure. A coherent
and integrated body of knowledge in exercise and breast can-
cer research is reflected in the cocitation map, which shows a
mature and evidence-driven academic domain where founda-
tional guidelines, validated instruments, and high-level trials
are frequently cited together.

4.2.7. Co-citation Analysis by Clusters. A thorough under-
standing of the intellectual framework in the study of exer-
cise and breast cancer can be obtained by cocitation

analysis. This approach identifies clear clusters of regularly
cocited references that identify key theme regions, as seen
in Figure 7. Based on cocitation frequency, Table 4 shows
three major clusters: blue (Cluster 3), green (Cluster 2),
and red (Cluster 1). To guarantee that each cluster represents
significant contributions to the field, a criterion was set to
include only highly cited references. These clusters, which
connect epidemiology, cancer, exercise science, and survivor-
ship research, show a high level of interdisciplinary collabora-
tion. Together, they demonstrate how exercise is becoming
seen as an essential part of cancer treatment and survivorship
planning, rather than just a supportive therapy. This analysis
demonstrates the field's conceptual development and empha-
sizes how clinical interventions and public health viewpoints
have converged in the treatment of breast cancer.

The largest group, Cluster 1, consists of 20 important
publications and is mostly concerned with physical exercise
recommendations and long-term results for breast cancer
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TABLE 3: Co-citations (Top 10 articles).

: o Total link
Rank Authors Title Citations oo '
strength
Campbell et al.  Exercise Guidelines for Cancer Survivors: Consensus Statement From International
1 T 139 527
[7] Multidisciplinary Roundtable
) Schmitz et al. ~ American College of Sports Medicine Roundtable on Exercise Guidelines for Cancer 8 357
[32] Survivors
3 Aaronson et al. The European Organization for Research and Treatment of Cancer QLQ-C30: A 59 194
[33] Quality-of-Life Instrument for Use in International Clinical Trials in Oncology
4 Bray et al. Erratum: Global Cancer Statistics 2018: GLOBOCAN Estimates of Incidence and 49 177
(2020) Mortality Worldwide for 36 Cancers in 185 Countries
5 Courneya et al. Effects of Aerobic and Resistance Exercise in Breast Cancer Patients Receiving Adjuvant 46 158
[2] Chemotherapy: A Multicenter Randomized Controlled Trial
Lahart et al. . .
6 a Tz O]e 4 Sports Analytics and the Big-Data Era 44 232
Furmaniak et al. . - .
7 (34] Exercise for Women Receiving Adjuvant Therapy for Breast Cancer 42 197
Dieli- . . . . . .
3 Conwricht et al Aerobic and Resistance Exercise Improves Physical Fitness, Bone Health, and Quality of 4l 213
[§] " Life in Overweight and Obese Breast Cancer Survivors: A Randomized Controlled Trial
9 Schmitz et al.  Exercise Is Medicine in Oncology: Engaging Clinicians to Help Patients Move Through 38 204
(8] Cancer
Hol t al. . . . . .
10 © m[e;] cta Physical Activity and Survival After Breast Cancer Diagnosis 38 159
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FiGure 7: Co-citation analysis (VOSviewer visualization).
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TABLE 4: Co-citation cluster.

e Cluster labels NO.' of Representative publications
and color articles

. . . Lahart et al. [20]; Schmitz et al.[8]; Holmes et al.[3]; Patel et al. [15]; Spei et al. [19];
gh:is)t er 1 Sumvt(ir?hlp airzidlfr}llysmal 20 Rock et al. [35]; Irwin et al. (2003); Craig et al. [36]; Ainsworth et al. [37]; Ibrahim

e activity guidelines and Al-Homaidh (2011)
Cluster 2 Quality of life and clinical 17 Campbell et al. [7]; Schmitz et al. [32]; Sung et al. [22]; Aaronson et al. [33]; Brady
(green) guidelines et al. [38]; Dieli-Conwright et al. [9]; Speck et al. (2010); ML (2006) Rogers et al. [39]
. Bray et al. (2020); Courneya et al. [2]; Furmaniak et al. [34]; Dieli-Conwright et al.

Cluster 3 Intervention efﬁcgcy and 17 [9]; Moher et al. [18]; Van Waart et al. [24]; Juvet et al. [40]; Schmidt et al. (2015);
(blue) meta-analysis

Travier et al. (2015)

survivors. Lahart et al. [20], Holmes et al. [3], and Schmitz
et al. [8] are representative studies that examine the relation-
ship between regular physical exercise and increased survival
and decreased recurrence. Reputable standards for including
exercise and nutrition into survivorship treatment are fur-
ther established by publications such as Patel et al. [15]
and Rock et al. [35]. The empirical base of this cluster is
shown by the inclusion of fundamental methodological tools
like the Compendium of Physical Activities [37] and the
International Physical Activity Questionnaire [36]. This
theme focus exemplifies a paradigm change in oncology,
where exercise is operationalized as a quantifiable, recom-
mended intervention. These studies' foundational impor-
tance in forming survivorship procedures is further
supported by the threshold for inclusion in this cluster,
which probably reflects both methodological impact and
high citation volume.

Cluster 2, which has 17 papers, focuses on standardizing
exercise programs, clinical guidelines, and quality-of-life
evaluations. In exercise oncology, key references like Camp-
bell et al. [7] and Schmitz et al. [32] reflect attempts to reach
a consensus. Measurement instruments such as the FACT-B
[38] and the EORTC QLQ-C30 [33] demonstrate a consid-
erable focus on psychometric evaluation in intervention
studies. Epidemiological and clinical viewpoints on the
effects of structured exercise programs on metabolic and
psychosocial outcomes in breast cancer survivors are pro-
vided by Sung et al. [22] and Dieli-Conwright et al. [9]. High
cocitation frequency established the threshold in this case,
highlighting the need for patient-centered care and interven-
tion design relevance. The cluster points to a developing
topic that reflects the increasing need for comprehensive
cancer management strategies by giving equal weight to sub-
jective and physiological outcomes.

The 17 publications in Cluster 3 are devoted to system-
atic reviews, methodological consistency, and the effective-
ness of interventions in exercise—oncology trials. Influential
works that examine the effects of aerobic and resistance
exercise both before and after therapy include Bray et al.
[1], Courneya et al. [2], and Furmaniak et al. [34]. Notably,
the PRISMA framework is established by Moher et al. [18],
highlighting the methodological rigor in meta-analyses that
comprise this cluster's core. The inclusion of research such
as van Waart et al. [24] and Juvet et al. [40] shows how
the timing and intensity of exercise impact fatigue reduction

and treatment adherence. This group's threshold highlights
the methodological authority and translational value of arti-
cles that are regularly cited in intervention trials and reviews.
This cluster summarizes the body of research supporting the
clinical use of exercise in controlling side effects and improv-
ing therapeutic results when incorporated into treatment
plans.

4.2.8. Co-Occurrence Analysis. By analyzing the frequency
with which keywords occur together in the literature, the co-
occurrence analysis—a fundamental component of bibliomet-
ric mapping—identifies the thematic landscape of research. A
targeted collection of high-frequency phrases was obtained by
setting a threshold of 61. A total of 1726 distinct keywords
were found in the dataset, suggesting a wide range of themes.
With a total link strength of 7799, these keywords created
1415 linkages that represented co-occurrence relationships.
The significant connections between important research issues
in the area of exercise and breast cancer are highlighted by this
high link strength. Studies in this field frequently conceive
exercise within the larger clinical and psychosocial context of
breast cancer, as shown by the core nodes of “breast cancer”
and “exercise” in Table 5. The network serves as an example
of a developing field that is distinguished by interdisciplinary
integration that is cohesive and terminology that is becoming
more standardized.

Among the most commonly used terms, “exercise” (198;
1088) and “breast cancer” (222 occurrences; total link
strength: 1172) obviously dominate the thematic structure.
Their close relationship emphasizes how important exercise
is as a treatment and prevention strategy in the literature on
breast cancer. Both “physical activity” (144; 778) and
“quality-of-life” (148; 905) are highly ranked, indicating a
definite focus on behavioral therapies and patient-centered
outcomes. Interestingly, the phrase “women” (118; 712)
emphasizes the gendered focus inherent in breast cancer
research, while the term “survivors” (133; 824) represents
the growing move toward posttreatment care. The fact that
“physical activity” and “physical-activity” appear as distinct
phrases may indicate inconsistent keyword standards, but
taken together, they strengthen the focus on movement-
based interventions. These key concepts show how lived
experiences, behavioral frameworks, and survivorship narra-
tives influence the research environment in addition to clin-
ical outcomes.
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TABLE 5: The 15 most frequent keywords in the co-occurrence
analysis.

Rank Keyword Occurrences  Total link strength
1 breast cancer 222 1172
2 exercise 198 1088
3 quality-of-life 148 905
4 physical activity 144 778
5 survivors 133 824
6 women 118 712
7 physical-activity 104 601
8 fatigue 95 606
9 health 75 462
10 risk 68 372
11 quality of life 64 402
12 Meta analysis 64 398
13 chemotherapy 61 347
14 guidelines 51 302
15 aerobic exercise 45 259

A closer examination of less common but important
keywords, such as “fatigue” (95; 606), “risk” (68; 372), and
“chemotherapy” (61; 347), suggests a focus on risk assess-
ment and side effect mitigation. A shift from exploratory
research to guideline-driven research is shown by the terms
“meta-analysis” (64; 398) and “guidelines” (51; 302), which
emphasize an increasing emphasis on the synthesis of data
and the formalization of clinical recommendations. Notably,
“aerobic exercise” (45; 259) suggests that future studies may
increasingly differentiate across exercise modalities, indicat-
ing greater interest in intervention specificity. The persis-
tence of both physiological and methodological words
points to a research setting that embraces more general pub-
lic health objectives while aiming for clinical precision. All
things considered, the co-occurrence patterns suggest that
the conversation on exercise therapies in the treatment of
breast cancer is becoming more organized and evidence-
based.

4.2.9. Coword Analysis. Four unique thematic clusters
formed from keyword co-occurrence in the field of exercise
and breast cancer from 2020 to 2024 are revealed by the
coword analysis, which is summarized in Table 6 and illus-
trated in Figure 8. Based on their colinkage patterns, 61
high-frequency keywords were categorized into red, green,
blue, and yellow clusters using the VOSviewer method. This
method reveals underlying research themes and conceptual
frameworks that mirror the changing conversation at the
nexus of exercise science and oncology. The network shows
a multifaceted study focus with keywords like “breast can-
cer,” “exercise,” “quality-of-life,” and “meta analysis” show-
ing up across clusters. A balanced focus on clinical
outcomes, intervention techniques, and psychological
aspects is also evident in the keyword distribution. In addi-
tion to mapping key ideas, the clusters provide information
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on interdisciplinary priorities such as methodological devel-
opment, treatment adherence, and survivability.

With 18 terms, Cluster 1 focuses on the relationship
between exercise, metabolic health, and breast cancer. The
use of physical activity as a preventative and therapeutic
strategy to lower cancer-related risk factors is strongly
emphasized in key terms like “breast cancer,” “exercise,”
“physical activity,” and “risk.” The use of words like “obe-
sity,” “nutrition,” “mortality,” and “chemotherapy” indicates
that breast cancer research has metabolic and treatment-
related components. This cluster indicates an increasing
interest in learning how lifestyle factors that can be changed
affect the course of disease and the prognosis of patients. It
also emphasizes how exercise may be included in treatment
plans and primary prevention approaches. The word “asso-
ciation” refers to the widespread use of observational study
methods to investigate connections between clinical end-
points and behavioral factors. The significance of lifestyle
interventions in lowering disease burden and enhancing sur-
vival outcomes is a fundamental problem in clinical oncol-
ogy and public health that is collectively captured by this
cluster.

The 17 keywords in Cluster 2, “exercise modalities and
survivorship,” are centered on the lived experiences of breast
cancer survivors and the kinds of physical activity therapies
that are used. Phrases like “quality-of-life,” “survivors,”
“women,” and “therapy” draw attention to a patient-
centered and gendered study focus. Meanwhile, the terms
“aerobic exercise,” “resistance exercise,” and “strength”
highlight the importance of adjusting exercise regimens to
suit each patient’s requirements and stage of therapy. “Adju-
vant chemotherapy” reinforces the importance of structured
physical exercise in posttreatment care by tying therapeutic
treatments to recovery techniques. This cluster represents
an emerging line of research that connects cancer rehabilita-
tion and exercise physiology. The cluster exemplifies the
importance of integrative oncology treatments that go
beyond tumor care to long-term wellness and functionality
by placing a high priority on survivorship and quality-of-
life outcomes.

Cluster 3, which consists of 13 terms, is titled “evidence
synthesis and implementation.” The terms “health,” “meta
analysis,” “guidelines,” and “intervention” all point to a sci-
entific endeavor to convert amassed data into useful clinical
procedures. Words like “diagnosis,” “breast cancer survi-
vors,” and “barriers” allude to practical implementation
issues like access and exercise program adherence. The tran-
sition from experimental design to standardization and clin-
ical integration is exemplified by this cluster. The use of
“guidelines” is a reflection of the increasing weight that pol-
icy texts and expert consensus are giving to initiatives.
Through systematic reviews and meta-analyses, it also dem-
onstrates a dedication to methodological rigor, solidifying
this cluster as the foundation for evidence-based decision-
making in exercise oncology.

There are 13 keywords in Cluster 4, “psychosocial
impact and measurement validity,” which is concerned with
the assessment of behavioral and psychological aspects of
breast cancer treatment. Concerns about symptom load
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TABLE 6: Co-word analysis on the relationship between exercise and breast cancer.

Cluster no. Number of .
and color Cluster label keywords Representative keywords
Clinical risk and metabolic “breast cancer,” “exercise,” “physical activity,” “risk,” “chemotherapy,” “obesity,”
1 (red) 18
outcomes “association,” “mortality,” “nutrition”
2 (green) Exercise modalities and 17 “quality-of-life,” “survivors,” “women,” “physical-activity,” “aerobic exercise,”
& survivorship “therapy,” “resistance exercise,” “adjuvant chemotherapy,” “strength”
Evidence synthesis and “health,” “meta analysis,” “guidelines,” “intervention,” “diagnosis,” “breast
3 (blue) 13
implementation cancer survivors,” “barriers”
Psychosocial impact and “fatigue,” “quality of life,” “breast neoplasms,” “adherence,” “validation,”
4 (yellow) 13
Y measurement validity “prevalence,” “validity”
interv@ntions
questlonnalre
program depression validity irpgct
survivorship
fitness management adherence oRLeeS
A
ayrﬂers nutgition
prevalence .
reliability > o
physit*ctivity
adjuvant cigmotherapy — & paliggtion metaanalysis
fatigue
randomized @ontrolled-trial quality of life breast neoplasms
uality-of-life Sl \
LA sudeines — ogige L
aerobigexercise ome ; {
lymphedema « an
rehabilitation @ brea“ncer “obesity” \a sunyval
resistancglexercise Suwrs ; &5
3 > 'hwh assogiation
trial
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breast neoplasm g, SO biomarkers
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body-composition postmenopalisal women inflammnation
prevention
risk-factors meéch8nisms
cardiotoxicity
é‘{\ VOSviewer

FiGure 8: Co-word analysis of exercise and breast cancer (VOSviewer visualization).

and patient participation are indicated by keywords like
“fatigue,” “adherence,” and “quality of life.” As researchers
work to guarantee the reliability of outcome measures used
in clinical and behavioral investigations, the terms “valida-
tion,” “validity,” and “prevalence” imply a methodological
foundation. The addition of “breast neoplasms” strengthens
the practical significance of these ideas by connecting them
to diagnostic frameworks. This cluster demonstrates how
clinical practice and measurement science combine to
improve instruments for evaluating treatment impact,
adherence, and well-being. It highlights the need for both
successful interventions and proven techniques to evaluate

their psychological efficacy in order to make progress in this
area.

5. Discussion

The research landscape on exercise and breast cancer from
2020 to 2024 was methodically mapped out by this biblio-
metric analysis, which identified a number of important pat-
terns. Citations in the subject have increased exponentially,
and scholarly impact has been driven by foundational publi-
cations like Cannioto et al. [31] and Gomes-Santos et al. [5].
Three topic clusters serve as the foundation for the
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conceptual structure: quality-of-life and therapeutic inter-
ventions, intervention efficacy, and survivorship and physi-
cal activity guidelines. Influential writers like Kathryn H.
Schmitz and high-impact journals like Supportive Care in
Cancer highlight how exercise science is incorporated into
oncology. Geographical differences were apparent, with
Western countries producing the majority of research; how-
ever, new contributions from Asia and Europe point to a
slow change. Coword analysis revealed changing objectives
that reflected a shift from exploratory research to
guideline-driven therapies, such as metabolic health, exercise
modalities, and evidence synthesis.

This study's bibliometric review of the literature on exer-
cise and breast cancer provides researchers, doctors, and
healthcare policymakers with important new information.
The results highlight a number of crucial areas that need
focus, including strengthening interdisciplinary teamwork,
advocating for evidence-based exercise regimens, and
including physical activity into all-encompassing cancer
treatment plans. Optimizing physical and psychological
well-being requires putting patient-centered outcomes first,
encouraging long-term survivorship, and customizing exer-
cise regimens to meet specific clinical requirements. Further-
more, the focus on individualized exercise regimens to suit
various treatment phases and health characteristics high-
lights the significance of comprehensive and flexible
approaches in oncological rehabilitation.

5.1. Theoretical Implications. By clarifying the connections
between physical activity and tumor biology and systemic
physiology, this bibliometric analysis contributes to theoret-
ical frameworks in exercise oncology. A paradigm change
from considering exercise as supportive care only to
acknowledging its significance as a modulator of cancer pro-
gression is revealed by the cocitation clusters. For example,
exercise-induced microRNAs that control tumor microenvi-
ronments were discovered by Falzone et al. [11], pointing to
molecular reasons behind the survival improvements seen in
epidemiology studies [3]. Similar to this, immunological reg-
ulation via increased CD8+ T-cell infiltration [5] bridges the
gap between mechanistic theories and empirical facts by
offering a biological basis for exercise's therapeutic potential.
In order to understand exercise's complex impacts on breast
cancer outcomes, theoretical models that incorporate its
pleiotropic effects—which include metabolic reprogram-
ming, inflammation reduction, and epigenetic regulatio-
n—are required.

In order to handle dose-response heterogeneity and cus-
tomized intervention design, the analysis emphasizes the
necessity for improved theoretical frameworks. Although
the benefits of exercise for survival were demonstrated by
population-level studies [20], less is known about the diver-
sity of individual responses, which can be altered by tumor
subtypes, treatment modalities, and genetic variables. Eco-
logical models that incorporate social, psychological, and
physiological factors, as Spei et al. [19], provide a basis for
predicting the best exercise parameters but are not very
detailed. By taking into consideration adherence obstacles
and cognitive-behavioral mediators, biobehavioral theories
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such as Rogers et al.'s [39] social cognitive framework could
improve accuracy. In order to create adaptive models that
direct individualized exercise prescriptions across a range
of clinical scenarios, future theoretical work must balance
these multilayer aspects.

Lastly, the bibliometric mapping identifies areas where
cross-disciplinary theoretical integration may be possible.
Coword clusters (Cluster 1) that associate exercise with met-
abolic health and survivorship demonstrate a comprehensive
strategy that combines public health and oncology view-
points. Mechanistic studies (Cluster 3) emphasize the need
to integrate molecular insights with patient-centered out-
comes, which is consistent with translational research para-
digms. A theoretical drive toward standardization in
exercise cancer research is further indicated by the preva-
lence of guidelines such as PRISMA [18] in methodological
clusters. In order to promote a cohesive theoretical frame-
work that views exercise as a population health strategy
and a precision therapeutic tool in the therapy of breast can-
cer, this study encourages communication between epidemi-
ologists, molecular biologists, and behavioral scientists.

5.2. Practical Implications. The bibliometric analysis empha-
sizes how urgently standardized exercise regimens are
needed in the treatment of breast cancer. Although previous
research has demonstrated the advantages of both resistance
and aerobic training, there are still discrepancies in the def-
initions of exercise modality, duration, and intensity [7, 32].
For example, there are gaps in specialized advice due to the
preponderance of survivorship-focused research (Cluster 1)
and the lack of focus on metastatic populations. In order
to standardize exercise recommendations throughout ther-
apy phases, clinicians ought to embrace evidence-based rec-
ommendations, as those put forth by Patel et al. [15].
Thematic clusters in VOSviewer also highlight the effective-
ness of resistance training in reducing lymphedema [6], call-
ing for its incorporation into rehabilitation regimens.
Standardization will guarantee that exercise becomes a regu-
lar part of oncology practice by improving repeatability and
facilitating cross-study comparisons.

One important factor in converting research into clinical
practice is interdisciplinary collaboration. Journals such as
Cancers and Supportive Care in Cancer are recognized by
the cocitation network as links between exercise science
and molecular oncology [12, 13]. For instance, in order to
maximize exercise timing during immunotherapy, clinical
trials must be informed by mechanistic investigations on
immune regulation [5]. Similar to this, collaborations
between exercise physiologists and oncologists could use
customized regimens to address adherence issues, including
fatigue management [4]. Institutions like the University of
Alberta are highlighted in VOSviewer's cooperation maps
as centers for these kinds of programs, indicating that inter-
national ~ knowledge-sharing platforms may hasten
implementation.

To ensure equitable exercise oncology, socioeconomic
gaps must be addressed. The literature's underrepresentation
of low-resource settings [17] reflects accessibility issues in
the real world, where participation is restricted by cost and
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facility access [9]. According to Cormie et al. [21],
community-based initiatives show how telehealth and
mobile health technologies can democratize access to exer-
cise interventions. Funding for scalable solutions should be
given top priority by policymakers, especially in areas where
the incidence of breast cancer is high. Furthermore, referral
rates might be raised by clinician education programs that
highlight the benefits of exercise in lowering the risk of
recurrence [20]. Exercise oncology can reduce systemic dis-
parities by coordinating research efforts with public health
requirements.

With ramifications for clinical practice and policy, the
bibliometric analysis emphasizes the increasing focus on
physical exercise in breast cancer research. Research like that
conducted by Campbell et al. [7] and Schmitz et al. [8] high-
lights the necessity of incorporating exercise recommenda-
tions into care regimens for cancer survivors. The
implementation of structured exercise programs in thera-
peutic settings is supported by the constant findings of
increased quality of life, decreased fatigue, and improved
survival rates (e.g., Cannioto et al. [31] and J. Lee and M.
Lee [16]). To ensure that cancer patients receive accessible
and customized rehabilitation, policymakers should pro-
mote multidisciplinary teamwork and give priority to sup-
porting community-based programs [21].

Lastly, maintaining patient interaction requires utilizing
technologies and flexible frameworks. Opportunities to
include digital tools into fitness programs are presented by
the postpandemic surge in telehealth, which is represented
in keyword trends [26]. For example, virtual reality plat-
forms could mimic supervised training for patients in rural
areas, and mobile apps that assess physical activity could
improve adherence among survivors [24]. Furthermore,
dynamic monitoring techniques are required to evaluate
the long-term benefits of exercise due to bibliometric gaps
in long-term follow-up studies [40]. Clinicians may over-
come logistical obstacles and guarantee that exercise thera-
pies are available, customized, and in line with changing
patient needs by implementing agile approaches and digital
technologies.

5.3. Comparison With Prior Studies. The results are consis-
tent with earlier bibliometric research, like Fresno-Alba
et al. [12], which found survivorship and exercise immunol-
ogy to be the most prevalent themes. However, in contrast to
previous studies that focused on more comprehensive life-
style interventions, this study specifically underscores the
growing emphasis on individualized exercise prescriptions
and digital health integration. Variations in cluster identifi-
cation when compared to research using CiteSpace may be
explained by methodological changes, such as the use of
VOSviewer for cocitation analysis. In contrast to previous
assessments that gave priority to clinical results, the signifi-
cance of mechanistic studies, including the role of micro-
RNAs [11], suggests that the field is maturing toward
translational science.

5.4. Optimizing Exercise-Oncology Integration. Exercise may
improve the effectiveness of immunotherapy for breast can-
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cer, according to new research. Exercise training enhanced
CD8+ T-cell infiltration through CXCR3 signaling, making
tumors more susceptible to immune checkpoint inhibition,
as Gomes-Santos et al. [5] showed. Exercise may alter the
tumor microenvironment, according to preclinical research
[11]. Testing combination exercise—-immunotherapy proto-
cols should be the main focus of future trials, especially for
triple-negative breast cancer, where immunotherapy is being
used more and more.

Though the ideal dosage (intensity/duration) is still
unknown, current research suggests structured aerobic and
resistance training [2, 10]. Although the ACSM roundtable
[7] suggests 150+ min of moderate activity each week, indi-
vidualized prescriptions are required, taking into account
the toxicity and treatment phase. For instance, aerobic exer-
cise lowers fatigue [4], but resistance training reduces
lymphedema [6]. To increase adherence, clinicians could
incorporate exercise oncology into routine therapy while uti-
lizing digital tools (such as applications for remote
monitoring).

There are still significant disparities among older, socio-
economically diverse, and metastatic groups. Despite having
a greater incidence of breast cancer, older persons are under-
represented in exercise trials, and only 12% of these trials
include metastatic patients [19, 22]. To get over obstacles
like cost and accessibility, community-based interventions
[21] and policy-level solutions (supported programs, for
example) are crucial. To guarantee equitable benefits, these
populations must be given priority in future research.

5.5. Limitations. This study's shortcomings include its reli-
ance on WoS-indexed English publications, which may have
resulted in the omission of regional contributions, despite
the advantages of rigorous PRISMA-guided data extraction
and the powerful visualization provided by VOSviewer.
While the 2020-2024 timeframe catches postpandemic pat-
terns, it might miss longer term changes. In order to evaluate
social impact, future studies should use other metrics (such
as Altmetrics) and broaden the scope of data sources to
include Scopus or gray literature. Although it ensures qual-
ity, the removal of non-peer-reviewed outputs may skew
results in favor of well-established institutions. The study's
limited timeline, which might not adequately capture new
trends, is its main drawback. Furthermore, the requirement
for uniform nomenclature is highlighted by keyword variety
(e.g., “physical activity” vs. “physical-activity”).

5.6. Future Avenues. To better detect and predict new trends
in exercise oncology, future studies should combine conven-
tional bibliometric approaches with cutting-edge analytical
techniques like machine learning-based citation prediction.
Qualitative content analysis should be used in conjunction
with this to investigate contextual factors, such as socioeco-
nomic and cultural barriers, that impact exercise adherence.
Monitoring emerging hotspots, such as telehealth-based
therapies and biomarker-guided exercise prescriptions,
requires longitudinal observation. To encourage more inclu-
sive global research, special attention should be paid to
growing international collaboration networks with
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underrepresented regions. In order to preserve bibliometric
objectivity and enhance qualitative analysis of implementa-
tion contexts and clinical translation factors—particularly
with regard to the applicability of exercise interventions
across various healthcare systems and cultural back-
grounds—a mixed-methods approach is advised. More thor-
ough evidence for individualized exercise prescription
methods may also be obtained by creating multimodal data-
bases that combine clinical trial data, empirical evidence,
and patient-reported outcomes.

6. Conclusion

From 2020 to 2024, this bibliometric study outlines the chang-
ing research goals and cooperation networks in the field of exer-
cise and breast cancer. The topic has grown significantly, as
seen by rising citations and high-impact papers on immunolog-
ical regulation, exercise recommendations, and survivorship.
Cocitation analysis reveals foundational guidelines [7] and
mechanistic research driving innovation, while journals like
Supportive Care in Cancer and prominent writers like Kathryn
H. Schmitz highlight the integration of exercise science into
oncology. Disparities still exist, though, with low-resource envi-
ronments, resistance training, and metastatic populations con-
tinuing to be underrepresented. The need for global parity in
exercise cancer activities is further indicated by the dominance
of high-income nations in research production.

Though practical translation is hampered by gaps in
dose-response frameworks and tailored models, theoretical
advances highlight exercise as a modulator of tumor biology
and patient-reported outcomes. Future studies must balance
population-level data with precision-based methodologies,
even though ecological and biobehavioral theories offer a
basis. Thematic clusters relating exercise to survivorship,
metabolic health, and evidence synthesis are highlighted by
coword analysis, which reflects a move away from explor-
atory research and toward interventions guided by guide-
lines. In order to integrate mechanistic findings with real-
world applications and guarantee that exercise is acknowl-
edged as a targeted therapeutic modality as well as a public
health strategy, this evolution emphasizes the significance
of interdisciplinary collaboration.

This study has limitations despite its contributions, such
as its reliance on English publications indexed by WoS and
its limited duration (2020-2024), which may cause it to miss
regional contributions or longer-term trends. To put biblio-
metric results in context, future studies should use a variety
of approaches and broaden their data sources (such as Sco-
pus and gray literature). The study's findings support exer-
cise oncology as a vital part of all-encompassing cancer
therapy by providing practical recommendations for clinical
practice, financial distribution, and international equality
programs. Transdisciplinary cooperation and fair applica-
tion will be essential as the subject develops in order to con-
vert research into real patient benefits on a global scale.

In practical terms, the results support the use of orga-
nized exercise regimens in clinical care, especially for the
management of fatigue, lymphedema, and toxicities associ-
ated with treatment. Randomized trials showing increased
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survival and quality of life highlight the importance of resis-
tance and aerobic exercise. Future studies should explore the
synergistic effects of exercise combined with emerging ther-
apies, such as immunotherapy, to optimize multimodal
treatment protocols. However, policy-level solutions, such
as financing community programs and digital health tools,
are needed to address systemic impediments, such as inade-
quate infrastructure and clinician engagement. Further
research could also investigate how exercise-immunother-
apy interactions may enhance patient outcomes in diverse
socioeconomic and healthcare settings. Exercise oncology
may move from evidence to practice and improve compre-
hensive breast cancer care globally by emphasizing patient-
centered outcomes, encouraging international collaboration,
and resolving implementation issues.

Data Availability Statement

The datasets used and/or analyzed during the current study
are available from the corresponding author upon reason-
able request. The data supporting this study were retrieved
from the Web of Science (WoS) Core Collection using the
following advanced search query: TI=(“physical activity”
OR “exercise” AND “breast cancer”).

Disclosure

All authors read and approved the final manuscript. All
authors commented on previous versions of the manuscript.

Conflicts of Interest

The authors declare no conflicts of interest.

Author Contributions

All authors contributed to the study conception and design.
Writing—original draft preparation: Jian Li. Writing—review
and editing: BinBin Zhang. Conceptualization: BinBin Zhang.
Methodology: Jian Li. Formal analysis and investigation: Jian
Li. Funding acquisition: BinBin Zhang. Resources: LiYing
Qiang. Supervision: MingYue Jiao. Jian Li and LiYing Qiang
contributed equally to this work and share first authorship.

Funding

This study was supported by the 2025 Shanxi Province
Higher Education Institutions Teaching Reform and Inno-
vation Project (Project Number: J20250355) and Ministry
of Education Industry-University Collaborative Talent
Development Project (Project No. 230803579234630).

Acknowledgments

The authors have nothing to report.

References

[1] “Erratum: Global Cancer Statistics 2018: GLOBOCAN Esti-
mates of Incidence and Mortality Worldwide for 36 Cancers



16

(3]

(4]

(8]

9]

(10]

(11]

(12]

(13]

in 185 Countries,” CA: A Cancer Journal for Clinicians 70,
no. 4 (2020): 313, https://doi.org/10.3322/caac.21609.

K.S. Courneya, R. J. Segal, J. R. Mackey, et al., “Effects of Aer-
obic and Resistance Exercise in Breast Cancer Patients Receiv-
ing Adjuvant Chemotherapy: A Multicenter Randomized
Controlled Trial,” Journal of Clinical Oncology 25, no. 28
(2007): 4396-4404, https://doi.org/10.1200/JCO.2006.08.2024.

M. D. Holmes, W. Y. Chen, D. Feskanich, C. H. Kroenke, and
G. A. Colditz, “Physical Activity and Survival After Breast
Cancer Diagnosis,” Jama 293, no. 20 (2005): 2479-2486,
https://doi.org/10.1001/jama.293.20.2479.

A. E. Hiensch, S. Mijwel, D. Bargiela, Y. Wengstrom, A. M.
May, and H. Rundqvist, “Inflammation Mediates Exercise
Effects on Fatigue in Patients With Breast Cancer,” Medicine
and Science in Sports and Exercise 53, no. 3 (2021): 496-504,
https://doi.org/10.l249/MSS.0000000000002490.

I. L. Gomes-Santos, Z. Amoozgar, A. S. Kumar, et al., “Exercise
Training Improves Tumor Control by Increasing CD8" T-Cell
Infiltration via CXCR3 Signaling and Sensitizes Breast Cancer
to Immune Checkpoint Blockade,” Cancer Immunology
Research 9, no. 7 (2021): 765-778, https://doi.org/10.1158/
2326-6066.CIR-20-0499.

T. Hasenoehrl, S. Palma, D. Ramazanova, et al., “Resistance
Exercise and Breast Cancer-Related Lymphedema-A System-
atic Review Update and Meta-Analysis,” Support Care Cancer
28, no. 8 (2020): 3593-3603, https://doi.org/10.1007/s00520-
020-05521-x.

K. L. Campbell, K. M. Winters-Stone, J. Wiskemann, et al,,
“Exercise Guidelines for Cancer Survivors: Consensus State-
ment From International Multidisciplinary Roundtable,” Med-
icine and Science in Sports and Exercise 51, no. 11 (2019):
2375-2390, https://doi.org/10.1249/MSS.0000000000002116.

K. H. Schmitz, A. M. Campbell, M. M. Stuiver, et al., “Exercise
Is Medicine in Oncology: Engaging Clinicians to Help Patients
Move Through Cancer,” CA: A Cancer Journal for Clinicians
69, no. 6 (2019): 468-484, https://doi.org/10.3322/caac.21579.

C. M. Dieli-Conwright, K. S. Courneya, W. Demark-Wahne-
fried, et al., “Aerobic and Resistance Exercise Improves Physi-
cal Fitness, Bone Health, and Quality of Life in Overweight and
Obese Breast Cancer Survivors: A Randomized Controlled
Trial,” Breast Cancer Research 20, no. 1 (2018): 124, https://
doi.org/lO.l186/513058—018—1051—6.

K. Y. An, A. R. Morielli, D. W. Kang, et al., “Effects of Exercise
Dose and Type During Breast Cancer Chemotherapy on
Longer-Term Patient-Reported Outcomes and Health-
Related Fitness: A Randomized Controlled Trial,” Interna-
tional Journal of Cancer 146, no. 1 (2020): 150-160, https://
doi.org/10.1002/ijc.32493.

L. Falzone, M. Grimaldi, E. Celentano, L. S. A. Augustin, and
M. Libra, “Identification of Modulated MicroRNAs Associated
With Breast Cancer, Diet, and Physical Activity,” Cancers
(Basel) 12, no. 9 (2020): 2555, https://doi.org/10.3390/
cancers12092555.

S. Fresno-Alba, A. Denche-Zamorano, R. Pastor-Cisneros,
D. Pereira-Payo, J. M. Franco-Garcia, and R. Jiménez-Cas-
tuera, “Breast Cancer and Physical Activity: A Bibliometric
Analysis,” Frontiers in Oncology 12 (2022): 1051482, https://
doi.org/10.3389/fonc.2022. 1051482.

Y. Pan, X. Deng, Y. Zhuang, and J. Li, “Research Trends
Around Exercise Rehabilitation Among Cancer Patients: A
Bibliometrics and Visualized Knowledge Graph Analysis,”

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

International Journal of Genomics

BioMed Research International 2022 (2022): 3755460, https://
doi.org/10.1155/2022/3755460.

E. W. Koevoets, S. B. Schagen, M. B. de Ruiter, et al., “Effect of
Physical Exercise on Cognitive Function After Chemotherapy
in Patients With Breast Cancer: A Randomized Controlled
Trial (PAM Study),” Breast Cancer Research 24, no. 1 (2022):
36, https://doi.org/10.1186/513058-022-01530-2.

A. V. Patel, C. M. Friedenreich, S. C. Moore, et al., “American
College of Sports Medicine Roundtable Report on Physical
Activity, Sedentary Behavior, and Cancer Prevention and Con-
trol,” Medicine and Science in Sports and Exercise 51, no. 11
(2019): 2391-2402, https://doi.org/10.1249/
MSS.0000000000002117.

J. Lee and M. G. Lee, “Effects of Exercise Interventions on
Breast Cancer Patients During Adjuvant Therapy,” Cancer
Nursing 43, no. 2 (2020): 115-125, https://doi.org/10.1097/
NCC.0000000000000682.

Sujarwo, S. T. Paramitha, A. H. Hasyim, M. G. Ramadhan, and
I. Setiawan, “A Bibliometric Analysis of Research on Physical
Activity and Fitness Among Preschool Children in Asia
(2020-2024),” Edu Sportivo: Indonesian Journal of Physical
Education 5, no. 3 (2024): 243-257, https://doi.org/10.25299/
esijope.2024.vol5(3).19085.

D. Moher, A. Liberati, J. Tetzlaff, D. G. Altman, and for the
PRISMA Group, “Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement,” BM]
339 (2009): b2535, https://doi.org/10.1136/bm;j.b2535.

M. E. Spei, E. Samoli, F. Bravi, C. La Vecchia, C. Bamia, and
V. Benetou, “Physical Activity in Breast Cancer Survivors: A
Systematic Review and Meta-Analysis on Overall and Breast
Cancer Survival,” Breast 44 (2019): 144-152, https://doi.org/
10.1016/j.breast.2019.02.001.

1. M. Lahart, G. S. Metsios, A. M. Nevill, and A. R. Carmichael,
“Physical Activity, Risk of Death and Recurrence in Breast
Cancer Survivors: A Systematic Review and Meta-Analysis of
Epidemiological Studies,” Acta Oncologica 54, no. 5 (2015):
635-654, https://doi.org/10.3109/0284186X.2014.998275.

P. Cormie, S. Lamb, R. U. Newton, et al., “Implementing Exer-
cise in Cancer Care: Study Protocol to Evaluate a Community-
Based Exercise Program for People With Cancer,” BMC Can-
cer 17, no. 1 (2017): 103, https://doi.org/10.1186/s12885-017-
3092-0.

H. Sung, J. Ferlay, R. L. Siegel, et al., “Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries,” CA: A Cancer
Journal for Clinicians 71, no. 3 (2021): 209-249, https://
doi.org/10.3322/caac.21660.

A. Khodabakhshi, T. N. Seyfried, M. Kalamian, M. Beheshti,
and S. H. Davoodi, “Does a Ketogenic Diet Have Beneficial
Effects on Quality of Life, Physical Activity or Biomarkers in
Patients With Breast Cancer: A Randomized Controlled Clin-
ical Trial,” Nutrition Journal 19, no. 1 (2020): 87, https://
doi.org/10.1186/512937-020-00596-y.

H. van Waart, M. M. Stuiver, W. H. van Harten, et al., “Effect
of Low-Intensity Physical Activity and Moderate- to High-
Intensity Physical Exercise During Adjuvant Chemotherapy
on Physical Fitness, Fatigue, and Chemotherapy Completion
Rates: Results of the PACES Randomized Clinical Trial,” Jour-
nal of Clinical Oncology 33, no. 17 (2015): 1918-1927, https://
doi.org/10.1200/]CO.2014.59.1081.

B. E. Patifio-Palma, L. Lopez-Montoya, R. Escamilla-Ugarte,
and A. Gomez-Rodas, “Trends in Physical Activity Research


https://doi.org/10.3322/caac.21609
https://doi.org/10.1200/JCO.2006.08.2024
https://doi.org/10.1001/jama.293.20.2479
https://doi.org/10.1249/MSS.0000000000002490
https://doi.org/10.1158/2326-6066.CIR-20-0499
https://doi.org/10.1158/2326-6066.CIR-20-0499
https://doi.org/10.1007/s00520-020-05521-x
https://doi.org/10.1007/s00520-020-05521-x
https://doi.org/10.1249/MSS.0000000000002116
https://doi.org/10.3322/caac.21579
https://doi.org/10.1186/s13058-018-1051-6
https://doi.org/10.1186/s13058-018-1051-6
https://doi.org/10.1002/ijc.32493
https://doi.org/10.1002/ijc.32493
https://doi.org/10.3390/cancers12092555
https://doi.org/10.3390/cancers12092555
https://doi.org/10.3389/fonc.2022.1051482
https://doi.org/10.3389/fonc.2022.1051482
https://doi.org/10.1155/2022/3755460
https://doi.org/10.1155/2022/3755460
https://doi.org/10.1186/s13058-022-01530-2
https://doi.org/10.1249/MSS.0000000000002117
https://doi.org/10.1249/MSS.0000000000002117
https://doi.org/10.1097/NCC.0000000000000682
https://doi.org/10.1097/NCC.0000000000000682
https://doi.org/10.25299/esijope.2024.vol5(3).19085
https://doi.org/10.25299/esijope.2024.vol5(3).19085
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1016/j.breast.2019.02.001
https://doi.org/10.1016/j.breast.2019.02.001
https://doi.org/10.3109/0284186X.2014.998275
https://doi.org/10.1186/s12885-017-3092-0
https://doi.org/10.1186/s12885-017-3092-0
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.1186/s12937-020-00596-y
https://doi.org/10.1186/s12937-020-00596-y
https://doi.org/10.1200/JCO.2014.59.1081
https://doi.org/10.1200/JCO.2014.59.1081

International Journal of Genomics

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

for Breast Cancer - A Bibliometric Analysis of the Past Ten
Years,” Heliyon 9, no. 12 (2023): 22499, https://doi.org/
10.1016/j.heliyon.2023.e22499.

J. Gu, M. Hu, Y. Chen, et al., “Bibliometric Analysis of Global
Research on Physical Activity and Sedentary Behavior in the
Context of Cancer,” Frontiers in Oncology 13 (2023):
1095852, https://doi.org/10.3389/fonc.2023.1095852.

A. B. Watters, J. Blitz, T. Mortell, V. K. Ierulli, J. Lefante, and
M. K. Mulcahey, “A 15-Year Bibliometric Analysis of Sports
Medicine Studies in the Journal of Bone and Joint Surgery: A
Systematic Review,” JBJS Open Access 9, no. 4 (2024): https://
doi.org/10.2106/]JBJS.OA.24.00045.

Y. Tao and X. Lv, “Research Hotspots and Trends on Sports
Medicine of Athletes: A Scientometric Analysis From 2003 to
2023,” Medicine (Baltimore) 102, no. 39 (2023): e35254,
https://doi.org/10.1097/MD.0000000000035254.

P. M. Inclan, A. W. Kuhn, S. C. Troyer, G. S. Solomon, and
M. J. Matava, “Use of Publicly Obtained Data in Sports Medi-
cine Research: A Systematic Review and Bibliometric Analy-
sis,” The American Journal of Sports Medicine 52, no. 5
(2024): 1367-1373, https://doi.org/10.1177/
03635465231177054.

R. Vaishya, A. Vaish, L. Schifer, and F. Migliorini, “Publica-
tions and Ranking in Orthopaedics and Sports Medicine of
European Countries During the Last Three Decades: A Biblio-
metric Analysis,” Journal of Orthopaedics 58 (2024): 96-101,
https://doi.org/10.1016/j.jor.2024.07.002.

R. A. Cannioto, A. Hutson, S. Dighe, et al., “Physical Activity
Before, During, and After Chemotherapy for High-Risk Breast
Cancer: Relationships With Survival,” Journal of the National
Cancer Institute 113, no. 1 (2021): 54-63, https://doi.org/
10.1093/jnci/djaa046.

K. H. Schmitz, K. S. Courneya, C. Matthews, et al., “American
College of Sports Medicine Roundtable on Exercise Guidelines
for Cancer Survivors,” Medicine and Science in Sports and
Exercise 42, no. 7 (2010): 1409-1426, https://doi.org/10.1249/
MSS.0b013e3181e0c112.

N. K. Aaronson, S. Ahmedzai, B. Bergman, et al., “The Euro-
pean Organization for Research and Treatment of Cancer
QLQ-C30: A Quality-of-Life Instrument for Use in Interna-
tional Clinical Trials in Oncology,” Journal of the National
Cancer Institute 85, no. 5 (1993): 365-376, https://doi.org/
10.1093/jnci/85.5.365.

A. C. Furmaniak, M. Menig, and M. H. Markes, “Exercise for
Women Receiving Adjuvant Therapy for Breast Cancer,”
Cochrane Database of Systematic Reviews 9, no. 9 (2016):
Cd005001, https://doi.org/10.1002/
14651858.CD005001.pub3.

C. L. Rock, C. Doyle, W. Demark-Wahnefried, et al., “Nutri-
tion and Physical Activity Guidelines for Cancer Survivors,”
CA: A Cancer Journal for Clinicians 62, no. 4 (2012): 243-
274, https://doi.org/10.3322/caac.21142.

C. L. Craig, A. L. Marshall, M. Sjostrom, et al., “International
Physical Activity Questionnaire: 12-Country Reliability and
Validity,” Medicine and Science in Sports and Exercise 35,
no. 8 (2003): 1381-1395, https://doi.org/10.1249/
01.MSS.0000078924.61453.FB.

B. E. Ainsworth, W. L. Haskell, S. D. Herrmann, et al., “2011
Compendium of Physical Activities: A Second Update of
Codes and MET Values,” Medicine and Science in Sports and
Exercise 43, no. 8 (2011): 1575-1581, https://doi.org/10.1249/
MSS.0b013e31821ecel?2.

(38]

(39]

[40]

17

M. J. Brady, D. F. Cella, F. Mo, et al., “Reliability and Validity
of the Functional Assessment of Cancer Therapy-Breast
Quality-of-Life Instrument,” Journal of Clinical Oncology 15,
no. 3 (1997): 974-986, https://doi.org/10.1200/
JCO.1997.15.3.974.

L. Q. Rogers, K. S. Courneya, P. M. Anton, et al., “Effects of the
BEAT Cancer Physical Activity Behavior Change Intervention
on Physical Activity, Aerobic Fitness, and Quality of Life in
Breast Cancer Survivors: A Multicenter Randomized Con-
trolled Trial,” Breast Cancer Research and Treatment 149,
no. 1 (2015): 109-119, https://doi.org/10.1007/s10549-014-
3216-z.

L. K. Juvet, I. Thune, I. Elvsaas, et al., “The Effect of Exercise on
Fatigue and Physical Functioning in Breast Cancer Patients
During and After Treatment and at 6 Months Follow-Up: A
Meta-Analysis,” Breast 33 (2017): 166-177, https://doi.org/
10.1016/j.breast.2017.04.003.


https://doi.org/10.1016/j.heliyon.2023.e22499
https://doi.org/10.1016/j.heliyon.2023.e22499
https://doi.org/10.3389/fonc.2023.1095852
https://doi.org/10.2106/JBJS.OA.24.00045
https://doi.org/10.2106/JBJS.OA.24.00045
https://doi.org/10.1097/MD.0000000000035254
https://doi.org/10.1177/03635465231177054
https://doi.org/10.1177/03635465231177054
https://doi.org/10.1016/j.jor.2024.07.002
https://doi.org/10.1093/jnci/djaa046
https://doi.org/10.1093/jnci/djaa046
https://doi.org/10.1249/MSS.0b013e3181e0c112
https://doi.org/10.1249/MSS.0b013e3181e0c112
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1002/14651858.CD005001.pub3
https://doi.org/10.1002/14651858.CD005001.pub3
https://doi.org/10.3322/caac.21142
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/MSS.0b013e31821ece12
https://doi.org/10.1249/MSS.0b013e31821ece12
https://doi.org/10.1200/JCO.1997.15.3.974
https://doi.org/10.1200/JCO.1997.15.3.974
https://doi.org/10.1007/s10549-014-3216-z
https://doi.org/10.1007/s10549-014-3216-z
https://doi.org/10.1016/j.breast.2017.04.003
https://doi.org/10.1016/j.breast.2017.04.003

	Mapping the Research Landscape of Exercise and Breast Cancer: A Bibliometric Analysis From 2020 to 2024
	1. Introduction
	2. Literature Review
	2.1. Clinical Trials on Exercise Prescription
	2.2. Mechanistic and Immunomodulation Studies
	2.3. Meta-Analyses and Systematic Reviews
	2.4. Guidelines and Implementation Research
	2.5. Understudied Populations and Future Directions

	3. Methodology
	4. Operational Definitions of Key Bibliometric Terms
	4.1. Performance Analysis
	4.1.1. Cocitation Analysis
	4.1.2. Co-Occurrence Analysis
	4.1.3. Coword Analysis
	4.1.4. Search Strings
	4.1.5. Findings

	4.2. Performance Analysis
	4.2.1. Document Analysis
	4.2.2. Source Analysis
	4.2.3. Author Analysis
	4.2.4. Organization Analysis
	4.2.5. Country Analysis
	4.2.6. Co-citation Analysis
	4.2.7. Co-citation Analysis by Clusters
	4.2.8. Co-Occurrence Analysis
	4.2.9. Coword Analysis


	5. Discussion
	5.1. Theoretical Implications
	5.2. Practical Implications
	5.3. Comparison With Prior Studies
	5.4. Optimizing Exercise–Oncology Integration
	5.5. Limitations
	5.6. Future Avenues

	6. Conclusion
	Data Availability Statement
	Disclosure
	Conflicts of Interest
	Author Contributions
	Funding
	Acknowledgments
	References




