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Abstract
Background  The relationship between frailty and neoplasms has attracted increasing attention from researchers in recent 
years. This study aims to identify current research hotspots and status in this field through bibliometric and visualization 
analysis.
Methods  Literature on the relationship between frailty and neoplasms, meeting the inclusion criteria, was collected from 
the Core Collection. Bibliometric analysis and visualization were performed using WoS, VOSviewer, and CiteSpace.
Results  Our study included 7410 documents on frailty and neoplasms, authored by 43,605 researchers from 9478 institu-
tions across 115 countries, and published in 2067 journals. The USA emerged as the most productive and influential country 
in this field, with 3059 publications and 89,319 citations. The University of Texas MD Anderson Cancer Center and Mayo 
Clinic were recognized as the most productive institution and the institution with the highest citation count, respectively. 
The Journal of Geriatric Oncology was the leading publisher. Kirsten K Ness and James L Kirkland were identified as the 
most productive and most cited authors, respectively. Cluster analysis identified five key areas: body condition and nutrition, 
quality of life, frailty, mortality and care, and the elderly and frailty.
Conclusion  The relationship between frailty and neoplasms remains a contentious and frequently discussed topic. Our find-
ings indicate that research primarily focuses on cancer, the elderly, clinical trials, adverse health outcomes, frailty assess-
ment, and nutrition.
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Identified as early as 1966, frailty is one of the most com-
mon geriatric syndromes. Scholars have been investigating 

its causes and treatments. In 2007, research indicated that 
vitamin D deficiency may lead to changes in bone health 
[1], which could subsequently cause frailty [2]. However, it 
was later discovered that vitamin deficiency is not a major 
cause of frailty, except possibly in a small percentage of 
geriatric patients [3]. Frailty is currently defined as a state 
of heightened vulnerability to stressors due to declines in 
function and reserves across various physiologic systems. 
This condition is characterized by muscle weakness, fatigue, 
slowed motor performance, low physical activity, and unin-
tentional weight loss [4].

Frailty is prevalent among cancer patients, particularly 
in older individuals. Reports suggest that the prevalence of 
frailty in elderly cancer patients ranges from 40 to 50%, and 
it can reach up to 90% in specific groups [5]. Frailty impacts 
patients’ quality of life and treatment tolerance and signifi-
cantly increases the risk of treatment-related complications 
and mortality [6].
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In recent years, surgeons have increasingly focused on the 
damage and complications from surgical procedures, with 
frailty emerging as a significant factor, particularly in the 
rehabilitation of cancer patients post-surgery [7]. Frailty, a 
complex and multidimensional state, is marked by reduced 
physiological reserves, leading to decreased resilience, 
impaired adaptive capacity, and heightened vulnerability 
to stressors [8]. Factors such as vulnerability to stressors, 
reduced physiological reserves, malnutrition, disability, and 
physical deconditioning can affect decision-making strat-
egies, impact treatment completion, and elevate toxicity 
risk [9]. Digestive system cancer often leads to malnutri-
tion, prompting considerable research into the relationship 
between frailty and affected patients [10]. However, the 
relationships between sarcopenia and surgery, as well as the 
underlying mechanisms, remain not fully understood. Under-
standing the role of sarcopenia in surgical procedures could 
improve patients’ quality of life and accelerate post-surgery 
rehabilitation.

Recent years have seen a surge in studies exploring the 
relationship between neoplasms and frailty [11, 12]. The 
surge in publications could overwhelm researchers inter-
ested in this relationship, making it challenging to stay at 
the forefront of this field. As a discipline within literature 
and information science, bibliometric analysis can identify 
publication characteristics and assess study trends through 
qualitative and quantitative methods [13]. Using software for 
clustering and other analyses, bibliometrics can help identify 
research topics from generated clusters and systematically 
organize vast amounts of information after multiple data 
analyses [14]. Bibliometric analyses in this field have been 
scarce. This study aims to offer researchers insights into the 
current structure and development of studies on the frailty-
neoplasms relationship through bibliometric and visual 
analysis. We collected and summarized studies published 
from 2014 to 2023 on the neoplasms-frailty relationship, 
analyzing and visualizing their knowledge structure and 
research trends.

Materials and methods

Data source

The Web of Science (WoS, Clarivate Analytics, Philadel-
phia, PA, USA) ranks among the most extensive scientific 
databases, frequently utilized in bibliometric analyses [15]. 
The Web of Science Core Collection (WoSCC) comprises 
leading scholarly journals, books, and conference proceed-
ings across sciences, social sciences, arts, and humanities, 
offering a comprehensive citation network. To minimize 
potential biases from article updates, two independent 

researchers jointly conducted the search, concluding it on 
January 22, 2024.

Search strategies

Search terms for frailty included increased vulnerability to 
stressors, declines in function and reserves across multiple 
physiologic systems, muscle weakness, fatigue, slowed 
motor performance, low physical activity, unintentional 
weight loss, frailty, and lack or loss of strength and energy. 
Neoplasms search terms included new abnormal tissue 
growth, with malignant neoplasms characterized by a higher 
degree of anaplasia and properties of invasion and metasta-
sis, compared to benign neoplasms. The search formula is 
presented as follows: TS = (neoplasm* OR CANCER* OR 
CARCINOMA OR TUMOR*) AND (Asthenia OR Frailties 
OR Frailness OR “Frailty Syndrome” OR Debilit*).

Retrieval strategies

Inclusion criteria for this study were (a) articles examining 
the frailty-neoplasms relationship; (b) documents classified 
as articles or reviews; and (c) publications dated between 
January 1, 2014, and December 31, 2023. Exclusion criteria 
included (a) non-English publications and (b) documents 
lacking sufficient information. Studies that met the inclusion 
criteria and did not fall under the exclusion criteria were 
included in this study.

Documents extraction

The full records of the identified documents were extracted 
from the WoS database. The information contained in the 
records included title, authors, keywords, journals, abstract, 
year of publication, countries/regions, affiliations, research 
direction, and funding agencies.

Bibliometric and visualized analysis

A predicted publication curve, based on annual publication 
counts, was generated. Network maps showcasing collabora-
tive and citation relationships among countries, institutes, 
and authors were created using VOSviewer [16] version 
1.6.19 (Leiden University Center for Science and Technol-
ogy Studies, Leiden, the Netherlands) and CiteSpace 6.2.R3 
[17]. In the VOSviewer-generated maps, various nodes rep-
resent different entities, including authors and countries. 
Lines between nodes indicate the relationships among enti-
ties, while Total Link Strength (TLS) quantifies the con-
nection strength between nodes [18]. We conducted burst 
detection on keywords and literature and used the timeline 
method for visual analysis of the keywords.
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Results

Overview information and trends of publications

Our study included 7410 documents exploring the frailty-
neoplasms relationship. These articles were authored by 
43,605 individuals from 9478 institutions across 115 coun-
tries, appearing in 2067 journals. Between 2014 and 2023, 
publications in this field saw rapid growth. In 2014, 392 arti-
cles were published, with the number significantly increas-
ing in subsequent years. Since 2017, over 500 studies were 
published annually, surpassing 1000 in 2021, and exceeding 
1100 just a year later (Fig. 1).

Analysis of countries or regions

Table 1 summarizes the publication output of the top 10 
most productive countries. The USA, leading in both docu-
ments and citations, dominates the field, significantly out-
pacing other countries. European countries, with the UK at 
the forefront, were the next most productive. Undoubtedly, 
the USA was the most influential country in studying the 
relationship between frailty and neoplasms, owing to its 
highest number of publications and citations. Figure 2 visu-
alizes the collaboration relationships between countries. In 
this map, colored shapes indicate each country’s publication 
count, while lines denote inter-country collaborations. Over 
the past decade, the USA and European countries have been 
the most frequent collaborators. Figure 3 displays the cita-
tion relationships between countries. Node size corresponds 

to each country’s publication count, and the color of lines 
between two nodes indicates citation relationships between 
countries. Thicker lines between nodes signify a higher 
frequency of mutual citations. The USA, Italy, the UK, 
and the Netherlands exhibited the most frequent citation 
relationships.

Analysis of institutions

A total of 9478 institutions conducted research on the 
frailty-neoplasms relationship. Table 2 summarizes the 
top 10 institutions by publication count. With 182 pub-
lications, the University of Texas MD Anderson Cancer 
Center ranked as the most productive institution in this 
field. Figure 4 visualizes the collaborative relationships 

Fig. 1   The publication number in the past 10 years

Table 1   The top 10 countries with the largest number of publications 
on the relationship between frailty and neoplasms

Country Documents Citations TLS

USA 3059 89,319 2214
UK 812 29,299 1556
Italy 693 26,057 1358
France 529 23,276 1254
Canada 494 17,370 851
Germany 403 16,649 1195
Spain 391 16,029 1077
Australia 445 15,666 684
Netherlands 354 13,761 703
China 645 13,744 539
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Fig. 2   Map of collaboration relationships between countries

Fig. 3   Map of citation relationships between countries
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between institutions. The Memorial Sloan Kettering 
Cancer Center, the University of Pittsburgh, and Harvard 
Medical School, with the highest TLS, were central in the 
collaboration map. Figure 5 displays the citation relation-
ships among institutions. Node size indicates the number 
of publications, while lines represent citation relation-
ships. The Mayo Clinic received the highest number of 
citations (cited times = 7408).

Analysis of journals

A total of 2067 journals have published research on the 
frailty-neoplasms relationship. Table 3 ranks the top 10 
journals by the number of studies published in this field. 
The Journal of Geriatric Oncology (207 publications) and 
Cancers (159 publications) each published over 100 stud-
ies. Lancet Oncology was the most cited journal, with 6504 

Table 2   The top 10 institutions 
with the largest number of 
publications on the relationship 
between frailty and neoplasms

Organization Documents Citations TLS

University of Texas MD Anderson Cancer Center 182 5860 500
Memorial Sloan Kettering Cancer Center 148 4050 569
Harvard Medical School 142 3062 512
University of Toronto 131 2096 422
Johns Hopkins University 128 3433 343
University of Pittsburgh 127 3511 558
Mayo Clinic 124 7408 348
Ohio State University 111 4895 407
University of Michigan 105 2425 310
University of California, San Francisco 103 3130 432

Fig. 4   Map of collaborative relationships between institutions
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citations. Figure 6 depicts the citation relationships among 
journals. Lancet Oncology, Journal of Clinical Oncology, 
and Journal of Geriatric Oncology were the most cited jour-
nals in this field.

Analysis of authors

Tables 4 and 5 display detailed information on the most pro-
ductive and influential authors in the frailty-neoplasms field, 

including publication counts and citation times, respectively. 
Kirsten K Ness, with 27 publications, was the field’s most 
productive author, while James L Kirkland, cited 2146 times, 
was the most cited author. Figure 7 visualizes the collabora-
tion relationships among authors. The author’s relationship 
map was segmented into 8 clusters, with sparse relationships 
between them. Figure 8 illustrates the citation relationships 
between authors, indicating narrow cited connections.

Analysis of influential studies

Table 6 lists the top 10 most-cited publications. All were 
published between 2015 and 2021, each receiving over 630 
citations. The article from Clinical Interventions in Aging, 
cited 1732 times, was the most-cited publication. Figure 9 
illustrates burst detection within this field’s literature, with 
time points showing burst characteristics highlighted in red.

Analysis of keywords

Keywords were extracted from each publication included 
in our study. Table 7 displays the top 10 most-cited key-
words. The five most frequent keywords were “Frailty 
(1918 occurrences),” “Elderly (1583 occurrences),” “Can-
cer (1226 occurrences),” “Mortality (864 occurrences),” and 

Fig. 5   Map of citation relationships between institutions

Table 3   The top 10 journals with the largest number of publications 
on the relationship between frailty and neoplasms

Journal Documents Citations TLS

Journal of Geriatric Oncology 207 2746 1262
Cancers 159 1085 446
Supportive Care in Cancer 93 1512 240
PloS One 77 1796 182
EJSO 67 1179 424
Frontiers in Oncology 60 359 167
Cureus Journal of Medical Science 56 78 35
Cancer 55 1615 308
Scientific Reports 54 793 41
BMJ Open 52 339 75
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“Outcomes (754 occurrences).” Fig. 10 presents the 25 key-
words with the highest occurrence intensity. Among these, 
23 keywords were from the mutation period concentrated 
between 2014 and 2019. Keywords with longer duration 
and higher intensity include “double-blind,” “preoperative 
assessment,” and “surgical outcome.” During the early to 
mid-term stages, research focused on observing frailty as 
an outcome indicator in clinical drug trials, particularly dur-
ing the perioperative period in tumor patients. This phase 
emphasized preoperative evaluation and the impact of frailty 
on postoperative recovery and survival time. Currently, 

research hotspots focus on the effects of nutrition on tumor 
patient frailty and nutritional interventions to improve their 
condition.

A total of 24 clusters were generated from keywords 
related to tumors and frailty in English literature. The 
clustering results indicate a Q value of 0.8418 and an S 
value of 9381, attesting to the reliability of the clusters 
[19] (Table 8 and Fig. 11). In the timeline chart, keywords 
from the same cluster are aligned on the same horizontal 
line, with the timeline displayed at the top of the chart. 
The further to the right a keyword is, the more recent it 

Fig. 6   Map of cited relationships between journals

Table 4   The top 10 most productive authors focusing on the relation-
ship between frailty and neoplasms

Author Documents Citations TLS

Ness, Kirsten K 27 953 169
Shahrokni, Armin 26 548 51
Williams, Grant R 25 395 109
Paillaud, Elena 22 524 108
Alibhai, Shabbir M. H 22 332 26
Robison, Leslie L 21 469 147
Kenis, Cindy 21 428 90
Rondeau, Virginie 21 336 16
Wildiers, Hans 20 490 92
Hudson, Melissa M 19 376 142

Table 5   The top 10 most influential authors focusing on the relation-
ship between frailty and neoplasms

Author Documents Citations TLS

Kirkland, James L 11 2146 27
Tchkonia, Tamara 8 1864 19
Ferrucci, Luigi 5 1730 12
Oza, Amit M 5 1579 6
Kim, Sung-Bae 5 1321 5
Zhu, Yi 5 1317 13
Robbins, Paul D 5 1243 9
Pignata, Sandro 5 1227 5
Colombo, Nicoletta 7 1213 8
Patel, Manish R 5 1099 4
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Fig. 7   Map of collaborative relationships between authors

Fig. 8   Map of cited relationships between authors
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is. Figure 11 clearly illustrates the number of keywords 
in each cluster and the duration of the research period. 
A higher number of keywords in a cluster signifies the 
importance of that research area, while a larger time span 
indicates the longer duration of that cluster.

Table 6   The top 10 studies with the most citations on the relationship between frailty and neoplasms

Document Citations Links

Oxidative stress, aging, and diseases 1732 0
Inflammageing: chronic inflammation in aging, cardiovascular disease, and frailty 1422 1
The Achilles’ heel of senescent cells: from transcriptome to senolytic drugs 1266 0
Lenvatinib versus Placebo in Radioiodine-Refractory Thyroid Cancer 1225 1
Olaparib tablets as maintenance therapy in patients with platinum-sensitive, relapsed ovarian cancer and a 

BRCA1/2 mutation (SOLO2/ENGOT-Ov21): a double-blind, randomised, placebo-controlled, phase 3 
trial

1180 0

Melatonin as an antioxidant: under promises but over delivers 1018 0
The side effects of platinum-based chemotherapy drugs: a review for chemists 983 0
Cellular Senescence Promotes Adverse Effects of Chemotherapy and Cancer Relapse 762 0
Immunosenescence and Inflamm-Aging as Two Sides of the Same Coin: Friends or Foes? 692 0
First-line nivolumab plus ipilimumab combined with two cycles of chemotherapy in patients with non-

small-cell lung cancer (CheckMate 9LA): an international, randomised, open-label, phase 3 trial
630 0

Fig. 9   Map of top 25 references with the strongest citation bursts
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Discussion

Current research status on cancer frailty

Our study utilized the WoSCC database to gather pub-
lication data on the relationship between frailty and 

neoplasms, taking advantage of its comprehensive and 
authoritative academic resources [20]. The WoSCC data-
base search results likely provide a comprehensive repre-
sentation of the current research status in this field. This 
study indicated that the USA has consistently been the 
most influential country in advancing research on the rela-
tionship between frailty and cancer. The USA not only 
contributed the most publications on this topic but also 
received the highest number of citations, underscoring 
the significance and impact of its research contributions. 
Additionally, an examination of institutional productivity 
revealed that nine of the top 10 most productive institu-
tions in this field were located in the USA. The concentra-
tion of leading research institutions in the USA highlighted 
the country’s dominant role in shaping the discourse and 
progress in frailty and cancer studies. A journal analysis 
in this field reviewed the top 10 journals with the highest 
number of publications. Among them, five journals were 
dedicated to oncology. This distribution underscored the 
high interest in exploring the relationship between frailty 
and cancer, as well as the importance of frailty in the field 
of oncology.

Table 7   The top 10 keywords with the most occurrences on the rela-
tionship between frailty and neoplasms

Keyword Occurrences TLS

frailty 1918 3334
elderly 1583 2783
cancer 1226 1527
mortality 864 1778
outcomes 754 1551
survival 704 1167
quality of life 676 783
chemotherapy 572 720
surgery 527 1095
risk 504 898

Fig. 10   Map of top 25 keywords with the strongest citation bursts
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The collective of academically influential authors high-
light the trend of research collaboration within a specific 
discipline. By studying these high-impact authors, we can 
grasp the hotspots and developments in international frailty 
research, aiding clinicians and researchers in finding poten-
tial collaborators. Our study revealed that the top 10 prolific 
and highly cited authors predominantly hail from developed 
countries. Notably, no author possessed both high produc-
tivity and citation impact. The top three prolific authors 
were Ness, Kirsten K. (27 publications, cited 953 times); 
Shahrokni, Armin (26 publications, cited 548 times); and 
Williams, Grant R. (25 publications, cited 395 times), with 

their research primarily focused on clinical interventions and 
outcome assessments for frailty syndrome [21–24]. The cita-
tion rates for these authors were relatively lower. The top 
three highly cited authors were Kirkland, James L. (11 pub-
lications, cited 2146 times); Tchkonia, Tamara (8 publica-
tions, cited 1864 times); and Ferrucci, Luigi (5 publications, 
cited 1730 times). Their research delves into cutting-edge 
areas such as cellular senescence and biomarkers of aging 
[25–28]. Although their publication volumes are not among 
the highest, their work is widely cited due to significant con-
tributions to fundamental science. This highlighted cellular 
biology and biomarker research as academic hotspots receiv-
ing more attention. This analysis indicated that in the field 
of frailty research, highly cited and prolific authors have 
different focal points, each playing a unique role in advanc-
ing academic development.

Research hotspots in tumor frailty

In recent years, the relationship between frailty and tumors 
has been a significant topic of discussion, reflecting the cru-
cial impact of frailty on tumors [29, 30]. Current research 
explores various aspects of the relationship between frailty 
and tumors. Scholars focus on frailty’s impact on diseases 
such as gastrointestinal cancer [31], gynecological tumors 
[32], multiple myeloma [33], acute lymphoblastic leuke-
mia [34], metastatic cancer [35], and prostate cancer [36]. 
Some studies indicate that tumors may induce or exacer-
bate frailty [37]. A single-center study from Brazil involv-
ing 179 gastrointestinal cancer patients aged 60 and above 
found that frailty significantly affected the prognosis of 
elderly gastric cancer patients undergoing gastrectomy, 
with frail patients exhibiting poorer outcomes compared 
to non-frail controls [38]. Multivariable analysis identified 
frailty as a significant factor influencing postoperative sur-
gical outcomes [39]. Cytokines play a crucial role in the 
tumor microenvironment. Those associated with lung cancer 
include interleukin-4 (IL-4), IL-6, monocyte chemotactic 
protein-1 (MCP-1), and tumor necrosis factor-alpha (TNF-
α) [40]. Research shows that frailty can lead to elevated 
levels of IL-6, C-reactive protein (CRP), and TNF-α in the 
tumor microenvironment [41]. Therefore, frail patients may 

Table 8   Summary of 24 keyword clusters on the relationship between frailty and neoplasms

Classification Keyword clusters

Populations and types of diseases #0 breast cancer cell, #1 small-cell lung cancer, #6 childhood cancer, #8 advanced prostate 
cancer, #9 colorectal cancer, #13 parkinsons diseases, #15 inflammatory bowel disease, 
#18 neck cancer, #1 small-cell lung cancer, #21 multiple myeloma, #23 ontario decedent

Clinical manifestations #5cognitive dysfunction, #20 cancer cachexia
Relevant influencing factors #3plexus neurolysis, #4pancreatic resection, #10 paclitaxel-inducement, #11 palliative care, 

#12 radical cystectomy, #14 competing risk,, #17 cancer-related factor
Clinical significance #16 geriatric screening,#6 predicting postoperative, #22 exploratory study, #2 terminal event

Fig. 11   The map of 24 clusters of keywords
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exhibit upregulation of cytokine expression, which could 
result in more malignant tumor cells and enhanced survival 
capabilities. A meta-analysis revealed that frailty impacts 
overall survival, all-cause mortality, and chemotherapy tox-
icity rates in lung cancer patients, and is associated with 
poorer prognosis [42]. A cohort study involving 4723 cancer 
survivors showed a positive correlation between the frailty 
index and all-cause mortality, including cancer and cardiac 
deaths [43]. Globally, frailty increases with age and is more 
prevalent in women with breast cancer, underscoring its sig-
nificance [44]. The prevalence of frailty increases in breast 
cancer patients following chemotherapy, radiotherapy, and 
hormone therapy [45].

A 2010 article titled “Frailty as a Predictor of Surgical 
Outcomes in Older Patients” [46] demonstrated the strongest 
burst strength, which persisted until 2018. This indicates that 
surgeons have long been aware of the importance of assess-
ing frailty in elderly cancer patients. Currently, research 
focuses on improving existing frailty assessment tools to 
enhance their practicality [47]. Numerous studies empha-
size the importance of evaluating frailty in cancer patients, 
especially during the perioperative period [48]. Increasingly, 
numerous studies are focusing on improving frailty identifi-
cation to enhance patient prognosis and the decision-making 
process [49–51]. A systematic review indicated frailty may 
be a more accurate predictor of postoperative complications 
in surgical decision-making than patient age [52]. The study 
also indicated that, after further validation, the frailty index 
shows potential in predicting outcomes for patients undergo-
ing brain metastasis surgery. Additionally, a retrospective 
observational study challenged the notion that age alone 
is a reliable predictor of frailty or sarcopenia. The study 
found that individuals in the non-robust group and those at 
risk of sarcopenia are often physiologically older than their 
robust, non-sarcopenic peers of the same age [53]. However, 
it is worth noting that a significant portion of the literature 
strictly focuses on one or two symptoms of frailty, such as 
unintentional weight loss and muscle weakness, rather than 
addressing the overall syndrome of frailty.

Frontiers and development trends in tumor frailty 
research

In recent years, the frontier of research on tumors and frailty 
has increasingly become a significant topic in the field of 
cancer research. The advent of an aging society has high-
lighted the importance of studying tumor frailty. Consider-
ing the distribution over time and its emergence, research 
on frailty in tumor patients primarily focuses on the causes 
and influencing factors of frailty, as well as its assessment. 
This includes exploring the types of tumors associated with 
frailty and how the treatment process for tumors affects 
frailty. Additionally, there is ongoing research into efficient 

and rapid tools for assessing perioperative frailty in tumor 
patients. Moreover, efforts have begun to address frailty 
through interventions in areas such as nutrition. Elderly can-
cer patients often face high nutritional risks, and the exac-
erbation of frailty can significantly impact their treatment 
outcomes. Nutritional supplementation and dietary adjust-
ments can effectively alleviate malnutrition caused by cancer 
and its treatment, thereby reducing the incidence of frailty 
[54, 55]. Existing research has established a close relation-
ship between malnutrition and frailty in cancer patients, 
highlighting that scientific nutritional interventions can 
significantly improve patients’ frailty, enhance their treat-
ment tolerance, and improve their quality of life. The study 
of tumor frailty has entered the clinical intervention stage, 
with nutritional intervention being just the beginning. In the 
future, proactive interventions for frailty in cancer patients 
to improve outcome metrics and extend survival time may 
become a research hotspot.

Conclusion

Our study focuses on the research trends and status concern-
ing the relationship between frailty and neoplasms over the 
recent decade, providing valuable insights into the landscape 
of this important field. Through visual analysis, we found 
that research in this field is in a phase of rapid development, 
with a steady increase in the number of related publications. 
The USA leads in this field. Currently, key research areas 
include frailty assessment and screening, adverse health out-
comes caused by frailty, and studies focused on the elderly 
and clinical trials. Recently, frailty-related interventions, 
particularly nutritional interventions, have emerged as a 
frontier area, representing future development trends.

Limitation

Citation bias due to publication year is a limitation in this 
study. Recent publications may naturally receive fewer 
citations compared to older ones simply due to the shorter 
amount of time they have been available for citation. This 
temporal bias can affect the perceived impact or relevance 
of newer studies within the field, potentially underrepresent-
ing the latest research trends and findings in the analysis. 
Addressing this limitation in future research could involve 
adopting a more inclusive approach to conceptual defini-
tions, expanding the range of databases searched, adjust-
ing for publication year in citation analysis, and consider-
ing studies published in multiple languages. Such measures 
would enhance the comprehensiveness and representative-
ness of the research, providing a more holistic understanding 
of the intricate relationship between frailty and neoplasms.



Supportive Care in Cancer (2024) 32:536	 Page 13 of 15  536

Author contributions  All authors listed have made a substantial, direct, 
and intellectual contribution to the work and approved it for publica-
tion. Yuqin Chen and Xiaoping Chen are responsible for the first draft 
of the manuscript. Lifang Zhong and Yuqin Chen are responsible for 
data collection and data analysis. Huiming Lu, Huiting Zhang, and 
Mengxiao Jiang guided and facilitated the study.

Funding  This work was funded by the 2024 Medical Scientific 
Research Foundation of Guangdong Province of China (A2024021). 
The funding organization has not attended the survey’s design, imple-
mentation, and analysis.

Data availability  The original contributions presented in the study are 
included in the article. For supplementary material, further inquiries 
can be directed to the corresponding authors.

Declarations 

Ethics approval  Ethics declaration is not required in the study.

Competing interests  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Holick MF (2007) Vitamin D Deficiency. N Engl J Med 
357(3):266–281. https://​doi.​org/​10.​1056/​NEJMr​a0705​53

	 2.	 Kojima G, Tanabe M (2016) Frailty is highly prevalent and associ-
ated with vitamin D deficiency in male nursing home residents. J 
Am Geriatr Soc 64(9):e33-35. https://​doi.​org/​10.​1111/​jgs.​14268

	 3.	 Johnson PC, Shaw J (1966) A vitamin, anabolic, stimulant mix-
ture. Is this form of medication advantageous for debilitated geri-
atric patients? J Am Geriatr Soc 14(5):525–532. https://​doi.​org/​
10.​1111/j.​1532-​5415.​1966.​tb030​80.x

	 4.	 Frailty - MeSH - NCBI. https://​www.​ncbi.​nlm.​nih.​gov/​mesh/?​
term=​frail​ty (accessed 2024–06–11)

	 5.	 Goede V (2023) Frailty and cancer: current perspectives on assess-
ment and monitoring. Clin Interv Aging 18:505–521. https://​doi.​
org/​10.​2147/​CIA.​S3654​94

	 6.	 Association of frailty with mortality in cancer survivors: results 
from NHANES 1999–2018 | Scientific Reports. https://​www.​
nature.​com/​artic​les/​s41598-​023-​50019-1 (accessed 2024–06–17)

	 7.	 Mima K, Hayashi H, Adachi Y, Tajiri T, Ofuchi T, Kanemitsu 
K, Ogawa D, Yumoto S, Matsumoto T, Itoyama R, Kitano Y, 
Nakagawa S, Okabe H, Baba H (2024) Patient vulnerability is 
associated with poor prognosis following upfront hepatectomy for 
colorectal liver metastasis. Int J Clin Oncol 29(1):47–54. https://​
doi.​org/​10.​1007/​s10147-​023-​02429-4

	 8.	 Ethun CG, Bilen MA, Jani AB, Maithel SK, Ogan K, Master 
VA (2017) Frailty and cancer: implications for oncology surgery, 
medical oncology, and radiation oncology. CA Cancer J Clin 
67(5):362–377. https://​doi.​org/​10.​3322/​caac.​21406

	 9.	 Schulkes KJG, Hamaker ME, Van Den Bos F, Van Elden LJR 
(2016) Relevance of a geriatric assessment for elderly patients 
with lung cancer—a systematic review. Clin Lung Cancer 
17(5):341-349.e3. https://​doi.​org/​10.​1016/j.​cllc.​2016.​05.​007

	10.	 Gong W, Qi X (2020) Association of frailty with delayed recovery 
of gastrointestinal function after elective colorectal cancer resec-
tions. J Invest Surg 33(6):544–550. https://​doi.​org/​10.​1080/​08941​
939.​2018.​15245​28

	11.	 Zhang Y, Nosseir M, Dyer J (2024) Analysing cause of death 
during follow-up for non-muscle-invasive bladder cancer: 
is there a role for watchful waiting? Ann R Coll Surg Engl 
106(1):57–63. https://​doi.​org/​10.​1308/​rcsann.​2022.​0099

	12.	 Welch C, Kazim SF, Esce A, Bowers C, Syme N, Boyd N (2024) 
Frailty as a predictor of post-surgical outcomes in patients with 
cutaneous malignancies of the scalp and neck requiring flap 
reconstruction. Ann Otol Rhinol Laryngol 133(1):7–13. https://​
doi.​org/​10.​1177/​00034​89423​11809​59

	13.	 Liu T, Song F, Su D, Tian X (2023) Bibliometric analysis of 
research trends in relationship between sarcopenia and surgery. 
Front Surg 9:1056732. https://​doi.​org/​10.​3389/​fsurg.​2022.​
10567​32

	14.	 Ogunsakin RE, Ebenezer O, Ginindza TG (2022) A bibliometric 
analysis of the literature on norovirus disease from 1991–2021. 
Int J Environ Res Public Health 19(5):2508. https://​doi.​org/​10.​
3390/​ijerp​h1905​2508

	15.	 Taghdisi Kashani A, Batooli Z, Mozafari M (2024) Bibliometric 
analysis and visualization of top papers in dentistry from 2012 
to 2022 based on essential science indicators. Clin Exp Dent 
Res 10(1):e832. https://​doi.​org/​10.​1002/​cre2.​832

	16.	 Van Eck NJ, Waltman L (2010) Software survey: VOSviewer, 
a computer program for bibliometric mapping. Scientometrics 
84(2):523–538. https://​doi.​org/​10.​1007/​s11192-​009-​0146-3

	17.	 Liu Y, Chen C, Zhou Y, Zhang N, Liu S (2024) Twenty years 
of research on borderline personality disorder: a scientometric 
analysis of hotspots, bursts, and research trends. Front Psychia-
try 15:1361535. https://​doi.​org/​10.​3389/​fpsyt.​2024.​13615​35

	18.	 Igwaran A, Edoamodu CE (2021) Bibliometric analysis on 
tuberculosis and tuberculosis-related research trends in Africa: 
a decade-long study. Antibiotics 10(4):423. https://​doi.​org/​10.​
3390/​antib​iotic​s1004​0423

	19.	 Chen C, Ibekwe-SanJuan F, Hou J (2010) The structure and 
dynamics of co-citation clusters: a multiple-perspective co-
citation analysis. J Am Soc Inf Sci Technol 61(7):1386–1409. 
https://​doi.​org/​10.​1002/​asi.​21309

	20.	 Liu Y, Li S, Chen L, Lin L, Xu C, Qiu H, Li X, Cao H, Liu 
K (2024) Global trends in tumor microenvironment-related 
research on tumor vaccine: a review and bibliometric analysis. 
Front Immunol 15:1341596. https://​doi.​org/​10.​3389/​fimmu.​
2024.​13415​96

	21.	 Hoffmann AJ, Tin AL, Vickers AJ, Shahrokni A (2023) Preop-
erative frailty vs. cognitive impairment: which one matters most 
for postoperative delirium among older adults with cancer? J 
Geriatr Oncol 14(4):101479. https://​doi.​org/​10.​1016/j.​jgo.​2023.​
101479

	22.	 Shahrokni A, Tin A, Alexander K, Sarraf S, Afonso A, Filippova 
O, Harris J, Downey RJ, Vickers AJ, Korc-Grodzicki B (2019) 
Development and evaluation of a new frailty index for older surgi-
cal patients with cancer. JAMA Netw Open 2(5):e193545. https://​
doi.​org/​10.​1001/​jaman​etwor​kopen.​2019.​3545

	23.	 Kirsten K, Ness PT. PhD, FAPTA - St. Jude Children’s Research 
Hospital. https://​www.​stjude.​org/​direc​tory/n/​kirst​en-​ness.​html. 
Accessed 21 Jul 2024

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1056/NEJMra070553
https://doi.org/10.1111/jgs.14268
https://doi.org/10.1111/j.1532-5415.1966.tb03080.x
https://doi.org/10.1111/j.1532-5415.1966.tb03080.x
https://www.ncbi.nlm.nih.gov/mesh/?term=frailty
https://www.ncbi.nlm.nih.gov/mesh/?term=frailty
https://doi.org/10.2147/CIA.S365494
https://doi.org/10.2147/CIA.S365494
https://www.nature.com/articles/s41598-023-50019-1
https://www.nature.com/articles/s41598-023-50019-1
https://doi.org/10.1007/s10147-023-02429-4
https://doi.org/10.1007/s10147-023-02429-4
https://doi.org/10.3322/caac.21406
https://doi.org/10.1016/j.cllc.2016.05.007
https://doi.org/10.1080/08941939.2018.1524528
https://doi.org/10.1080/08941939.2018.1524528
https://doi.org/10.1308/rcsann.2022.0099
https://doi.org/10.1177/00034894231180959
https://doi.org/10.1177/00034894231180959
https://doi.org/10.3389/fsurg.2022.1056732
https://doi.org/10.3389/fsurg.2022.1056732
https://doi.org/10.3390/ijerph19052508
https://doi.org/10.3390/ijerph19052508
https://doi.org/10.1002/cre2.832
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.3389/fpsyt.2024.1361535
https://doi.org/10.3390/antibiotics10040423
https://doi.org/10.3390/antibiotics10040423
https://doi.org/10.1002/asi.21309
https://doi.org/10.3389/fimmu.2024.1341596
https://doi.org/10.3389/fimmu.2024.1341596
https://doi.org/10.1016/j.jgo.2023.101479
https://doi.org/10.1016/j.jgo.2023.101479
https://doi.org/10.1001/jamanetworkopen.2019.3545
https://doi.org/10.1001/jamanetworkopen.2019.3545
https://www.stjude.org/directory/n/kirsten-ness.html


	 Supportive Care in Cancer (2024) 32:536536  Page 14 of 15

	24.	 Medicine, G. R. W. of A. at B. | U. · D. of H. / O. of. Grant WIL-
LIAMS | Professor (Associate) | Doctor of Medicine | University 
of Alabama at Birmingham, AL | UAB | Division of Hematology 
/ Oncology | Research profile. ResearchGate. https://​www.​resea​
rchga​te.​net/​profi​le/​Grant-​Willi​ams-4 (accessed 2024–06–17)

	25.	 Kirkland JL. MD, Ph.D. In: Am. Fed. Aging Res. https://​www.​
afar.​org/​james-​l.-​kirkl​and. Accessed 21 Jul 2024

	26.	 Justice JN, Leng XI, LeBrasseur NK, Tchkonia T, Kirkland 
JL, Mitin N, Liu Y, Kritchevsky SB, Nicklas BJ, Ding J (2024) 
Caloric restriction intervention alters specific circulating biomark-
ers of the senescence-associated secretome in middle-aged and 
older adults with obesity and prediabetes in an 18-week rand-
omized controlled trial. J Gerontol Ser A 79(1):glad214. https://​
doi.​org/​10.​1093/​gerona/​glad2​14

	27.	 Wyles SP, Carruthers JD, Dashti P, Yu G, Yap JQ, Gingery A, 
Tchkonia T, Kirkland J (2024) Cellular senescence in human skin 
aging: leveraging senotherapeutics. Gerontology 70(1):7–14. 
https://​doi.​org/​10.​1159/​00053​4756

	28.	 Ferrucci L. M.D., Ph.D. | Principal Investigators | NIH Intra-
mural Research Program. https://​irp.​nih.​gov/​pi/​luigi-​ferru​cci . 
Accessed 21 Jul 2024

	29.	 Sachdev R, Shearn-Nance G, Vu L, Bensken WP, Douglas SL, 
Koroukian SM, Rose J (2024) Comparing the use of aggressive 
end-of life care among frail and non-frail patients with cancer 
using a claims-based frailty index. J Geriatr Oncol 15(2):101706. 
https://​doi.​org/​10.​1016/j.​jgo.​2024.​101706

	30.	 Giger A-KW, Ditzel HM, Lund CM, Ewertz M, Ditzel HJ, Ørum 
M, Pfeiffer P, Jørgensen TL, Ryg J (2024) Geriatric screening 
and frailty intervention in older patients with cancer. Ugeskr Læg 
186(4):1–10. https://​doi.​org/​10.​61409/​V0623​0352

	31.	 Patel I, Winer A (2024) Assessing frailty in gastrointestinal can-
cer: two diseases in one? Curr Oncol Rep 26(1):90–102. https://​
doi.​org/​10.​1007/​s11912-​023-​01483-5

	32.	 Martin FE, Hilton JA, Martin FC, Nath R, Partridge JSL, Dhesi JK 
(2024) The functional trajectories of older women having surgery 
for gynaeoncology cancer: a single site prospective observational 
study. J Geriatr Oncol 15(2):101678. https://​doi.​org/​10.​1016/j.​jgo.​
2023.​101678

	33.	 Murugappan MN, King-Kallimanis BL, Bhatnagar V, Kanapuru 
B, Farley JF, Seifert RD, Stenehjem DD, Chen T-Y, Horodniceanu 
EG, Kluetz PG (2024) Patient-reported frailty phenotype (PRFP) 
vs. International Myeloma Working Group frailty index (IMWG 
FI) proxy: a comparison between two approaches to measuring 
frailty. J Geriatr Oncol 15(2):101681. https://​doi.​org/​10.​1016/j.​
jgo.​2023.​101681

	34.	 Verwaaijen EJ, Van Hulst AM, Hartman A, Pieters R, Fiocco M, 
Pluijm SMF, Van Litsenburg RRL, Grootenhuis MA, Van Den 
Akker ELT, Van Den Heuvel-Eibrink MM (2023) Physical frailty 
deteriorates after a 5-day dexamethasone course in children with 
acute lymphoblastic leukemia, results of a national prospective 
study. Cancer Med 12(24):22304–22315. https://​doi.​org/​10.​1002/​
cam4.​6779

	35.	 Alamgeer M, Ling RR, Ueno R, Sundararajan K, Sundar R, 
Pilcher D, Subramaniam A (2023) Frailty and long-term survival 
among patients in Australian intensive care units with metastatic 
cancer (FRAIL-CANCER study): a retrospective registry-based 
cohort study. Lancet Healthy Longev 4(12):e675–e684. https://​
doi.​org/​10.​1016/​S2666-​7568(23)​00209-X

	36.	 Mafla-España MA, Torregrosa MD, Beamud-Cortés M, Bermell-
Marco L, Rubio-Briones J, Cauli O (2023) Plasma androstenedi-
one concentration can discriminate frail versus non-frail men with 
prostate cancer under androgen deprivation therapy. Biomolecules 
13(11):1642. https://​doi.​org/​10.​3390/​biom1​31116​42

	37.	 Teranishi R, Yamamoto K, Kurokawa Y, Uchihashi T, Sugauchi 
A, Tanikawa C, Kubo K, Takahashi T, Saito T, Momose K, 
Yamashita K, Tanaka K, Makino T, Nakajima K, Isomura ET, 

Eguchi H, Doki Y (2023) Oral frailty is a risk factor for body 
weight loss after gastrectomy: a single-center, retrospective study. 
Int J Clin Oncol 28(12):1625–1632. https://​doi.​org/​10.​1007/​
s10147-​023-​02413-y

	38.	 Sousa IM, Silva FM, Das Virgens IPA, Costa EC, Fayh APT 
(2023) Independent and joint association of sarcopenia and frailty 
with mortality in older patients with gastrointestinal cancer: a 
cohort study with prospective data collection. Support Care Can-
cer 31(12):728. https://​doi.​org/​10.​1007/​s00520-​023-​08173-9

	39.	 Nishi M, Wada Y, Yoshikawa K, Takasu C, Tokunaga T, Nakao T, 
Kashihara H, Yamada S, Yoshimoto T, Shimada M (2023) Prog-
nostic impact of frailty after gastrectomy in elderly gastric cancer 
patients. J Med Invest 70(3.4):423–429. https://​doi.​org/​10.​2152/​
jmi.​70.​423

	40.	 Tan Z, Xue H, Sun Y, Zhang C, Song Y, Qi Y (2021) The role 
of tumor inflammatory microenvironment in lung cancer. Front 
Pharmacol 12. https://​doi.​org/​10.​3389/​fphar.​2021.​688625

	41.	 Marcos-Pérez D, Sánchez-Flores M, Proietti S, Bonassi S, Costa 
S, Teixeira JP, Fernández-Tajes J, Pásaro E, Laffon B, Valdigle-
sias V (2020) Association of inflammatory mediators with frailty 
status in older adults: results from a systematic review and meta-
analysis. GeroScience 42(6):1451–1473. https://​doi.​org/​10.​1007/​
s11357-​020-​00247-4

	42.	 Liu T, Peng X, Geng Y, Song C, Zhou Z, Huang Y (2024) Frailty 
and prognosis in lung cancer: systematic review and meta-analy-
sis. BMJ Support Palliat Care 14(2):121–131. https://​doi.​org/​10.​
1136/​spcare-​2023-​004577

	43.	 Zhai C, Yin L, Shen J, Dong J, Zheng Y, Pan H, Han W (2024) 
Association of frailty with mortality in cancer survivors: results 
from NHANES 1999–2018. Sci Rep 14(1):1619. https://​doi.​org/​
10.​1038/​s41598-​023-​50019-1

	44.	 Payne CF, Wade A, Kabudula CW, Davies JI, Chang AY, 
Gomez-Olive FX, Kahn K, Berkman LF, Tollman SM, Salomon 
JA, Witham MD (2017) Prevalence and correlates of frailty in 
an older rural African population: findings from the HAALSI 
cohort study. BMC Geriatr 17(1):293. https://​doi.​org/​10.​1186/​
s12877-​017-​0694-y

	45.	 Wang S, Yang T, Qiang W, Shen A, Zhao Z, Yang H, Liu X 
(2022) The prevalence of frailty among breast cancer patients: 
a systematic review and meta-analysis. Support Care Cancer 
30(4):2993–3006. https://​doi.​org/​10.​1007/​s00520-​021-​06641-8

	46.	 Makary MA, Segev DL, Pronovost PJ, Syin D, Bandeen-Roche 
K, Patel P, Takenaga R, Devgan L, Holzmueller CG, Tian J, Fried 
LP (2010) Frailty as a predictor of surgical outcomes in older 
patients. J Am Coll Surg 210(6):901. https://​doi.​org/​10.​1016/j.​
jamco​llsurg.​2010.​01.​028

	47.	 Subramaniam S, Aalberg JJ, Soriano RP, Divino CM (2018) New 
5-factor modified frailty index using American College of Sur-
geons NSQIP data. J Am Coll Surg 226(2):173-181e8. https://​
doi.​org/​10.​1016/j.​jamco​llsurg.​2017.​11.​005

	48.	 Tejero I, Amor E, Vázquez-Ibar O (2024) Virtual geriatric and 
frailty assessment for older adults with cancer. Curr Opin Sup-
port Palliat Care 18(1):16–21. https://​doi.​org/​10.​1097/​SPC.​00000​
00000​000696

	49.	 Ketelaers SHJ, Jacobs A, Van Der Linden CMJ, Nieuwenhuijzen 
GAP, Tolenaar JL, Rutten HJT, Burger JWA, Bloemen JG (2023) 
An evaluation of postoperative outcomes and treatment changes 
after frailty screening and geriatric assessment and management in 
a cohort of older patients with colorectal cancer. J Geriatr Oncol 
14(8):101647. https://​doi.​org/​10.​1016/j.​jgo.​2023.​101647

	50.	 Onji M, Kakizoe S, Naito K, Date K, Nakai A, Shimizu K, Suy-
ama M, Nakamura S, Kuga H, Nishihara K (2023) Preoperative 
frailty as a predictive factor for postoperative complications in 
patients with pancreatic cancer. Nagoya J Med Sci 85(3):518–527. 
https://​doi.​org/​10.​18999/​nagjms.​85.3.​518

https://www.researchgate.net/profile/Grant-Williams-4
https://www.researchgate.net/profile/Grant-Williams-4
https://www.afar.org/james-l.-kirkland
https://www.afar.org/james-l.-kirkland
https://doi.org/10.1093/gerona/glad214
https://doi.org/10.1093/gerona/glad214
https://doi.org/10.1159/000534756
https://irp.nih.gov/pi/luigi-ferrucci
https://doi.org/10.1016/j.jgo.2024.101706
https://doi.org/10.61409/V06230352
https://doi.org/10.1007/s11912-023-01483-5
https://doi.org/10.1007/s11912-023-01483-5
https://doi.org/10.1016/j.jgo.2023.101678
https://doi.org/10.1016/j.jgo.2023.101678
https://doi.org/10.1016/j.jgo.2023.101681
https://doi.org/10.1016/j.jgo.2023.101681
https://doi.org/10.1002/cam4.6779
https://doi.org/10.1002/cam4.6779
https://doi.org/10.1016/S2666-7568(23)00209-X
https://doi.org/10.1016/S2666-7568(23)00209-X
https://doi.org/10.3390/biom13111642
https://doi.org/10.1007/s10147-023-02413-y
https://doi.org/10.1007/s10147-023-02413-y
https://doi.org/10.1007/s00520-023-08173-9
https://doi.org/10.2152/jmi.70.423
https://doi.org/10.2152/jmi.70.423
https://doi.org/10.3389/fphar.2021.688625
https://doi.org/10.1007/s11357-020-00247-4
https://doi.org/10.1007/s11357-020-00247-4
https://doi.org/10.1136/spcare-2023-004577
https://doi.org/10.1136/spcare-2023-004577
https://doi.org/10.1038/s41598-023-50019-1
https://doi.org/10.1038/s41598-023-50019-1
https://doi.org/10.1186/s12877-017-0694-y
https://doi.org/10.1186/s12877-017-0694-y
https://doi.org/10.1007/s00520-021-06641-8
https://doi.org/10.1016/j.jamcollsurg.2010.01.028
https://doi.org/10.1016/j.jamcollsurg.2010.01.028
https://doi.org/10.1016/j.jamcollsurg.2017.11.005
https://doi.org/10.1016/j.jamcollsurg.2017.11.005
https://doi.org/10.1097/SPC.0000000000000696
https://doi.org/10.1097/SPC.0000000000000696
https://doi.org/10.1016/j.jgo.2023.101647
https://doi.org/10.18999/nagjms.85.3.518


Supportive Care in Cancer (2024) 32:536	 Page 15 of 15  536

	51.	 Hormigo-Sanchez AI, Lopez-Garcia A, Mahillo-Fernandez I, 
Askari E, Morillo D, Perez-Saez MA, Riesco M, Urrutia C, Mar-
tinez-Peromingo FJ, Cordoba R, Gonzalez-Montalvo JI (2023) 
Frailty assessment to individualize treatment in older patients with 
lymphoma. Eur Geriatr Med 14(6):1393–1402. https://​doi.​org/​10.​
1007/​s41999-​023-​00870-2

	52.	 Roy JM, Bangash AH, Skandalakis GP, Bowers CA (2023) Frailty 
indices in patients undergoing surgical resection of brain metas-
tases: a systematic review. Neurosurg Rev 46(1):267. https://​doi.​
org/​10.​1007/​s10143-​023-​02174-2

	53.	 Kızılarslanoğlu MC, Eryılmaz MA, Yortanlı BÇ, Ünal İR, Ünal 
BC, Baran N, Altunkeser A, Aksoy N (2023) Pectoralis muscle 
index might be a factor associated with frailty in older women 
with breast cancer. Turk J Med Sci 53(3):824–834. https://​doi.​
org/​10.​55730/​1300-​0144.​5645

	54.	 Hiatt RA, Clayton MF, Collins KK, Gold HT, Laiyemo AO, 
Truesdale KP, Ritzwoller DP (2023) The pathways to prevention 
program: nutrition as prevention for improved cancer outcomes. 

JNCI J Natl Cancer Inst 115(8):886–895. https://​doi.​org/​10.​1093/​
jnci/​djad0​79

	55.	 Forbes CC, Swan F, Greenley SL et al (2020) Physical activity 
and nutrition interventions for older adults with cancer: a system-
atic review. J Cancer Surviv 14:689–711. https://​doi.​org/​10.​1007/​
s11764-​020-​00883-x

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.
Publisher’s note  All claims expressed in this article are solely those 
of the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors, and the reviewers. 
Any product that may be evaluated in this article, or claim that may 
be made by its manufacturer, is not guaranteed or endorsed by the 
publisher.

https://doi.org/10.1007/s41999-023-00870-2
https://doi.org/10.1007/s41999-023-00870-2
https://doi.org/10.1007/s10143-023-02174-2
https://doi.org/10.1007/s10143-023-02174-2
https://doi.org/10.55730/1300-0144.5645
https://doi.org/10.55730/1300-0144.5645
https://doi.org/10.1093/jnci/djad079
https://doi.org/10.1093/jnci/djad079
https://doi.org/10.1007/s11764-020-00883-x
https://doi.org/10.1007/s11764-020-00883-x

	Bibliometric analysis of research trends in the relationship between frailty and neoplasms over the past decade
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Materials and methods
	Data source
	Search strategies
	Retrieval strategies
	Documents extraction
	Bibliometric and visualized analysis

	Results
	Overview information and trends of publications
	Analysis of countries or regions
	Analysis of institutions
	Analysis of journals
	Analysis of authors
	Analysis of influential studies
	Analysis of keywords

	Discussion
	Current research status on cancer frailty
	Research hotspots in tumor frailty
	Frontiers and development trends in tumor frailty research

	Conclusion
	Limitation
	References


