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Abstract: Objective: This study aims to systematically review the factors influencing frailty in cancer patients and related
interventions through a scoping review approach. It summarizes the main factors affecting frailty in cancer patients, as well as
the intervention measures for cancer-related frailty and their effectiveness, providing references for clinical practice and
research. Methods: Following the Joanna Briggs Institute's scoping review methodology, we systematically searched seven
databases: PubMed, Embase, CINAHL, Web of Science, China National Knowledge Infrastructure (CNKI), Sinomed and
Wanfang Database for studies published up to 25 March, 2025. Data were extracted and analyzed from eligible studies that
investigated frailty in cancer patients. Results: A total of 29 studies were included, covering eight different cancer types and
utilizing 12 distinct frailty assessment tools. The key factors influencing frailty included demographic, physiological,
psychological, and biological mechanisms, as well as treatment factors. Intervention approaches identified included exercise
training, combined with traditional Chinese medicine and exercise therapy, prehabilitation interventions, nutritional
management, intraoperative hypothermia interventions, and caregiver training program interventions. Conclusion: Evidence
for effective interventions remains limited, and there is a lack of long-term management strategies and preoperative
intervention. Future research should focus on increasing the sample size, conducting longitudinal follow-ups, refining

assessment tools, and standardizing intervention protocols.
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1 Introduction

The global incidence of cancer is on a continuous
upward trend. According to the latest Global Cancer Re-
port 2022, there were 19.976 million new cancer cases
and 9.744 million deaths in the world in 2022, and the
number of new cancer cases and deaths continues to in-
crease. It is expected that there will be 35.281 million
new cancer cases and 18.488 million new deaths in
2050 (Bray et al., 2022). With the advancement of medi-
cal technology and improvements in cancer diagnosis
and treatment techniques, the survival period of cancer
patients has been effectively extended, leading to a grad-
ual shift in the perception of cancer from a “terminal ill-
ness” to a chronic disease that can be managed long-
term (Wei, 2024; Kang, Lee, Choi, & Ju, 2025). Howev-
er, as survival rates gradually improve, there are numer-
ous health challenges associated with disease progres-
sion and treatment.

Cancer patients, as a special vulnerable group, are

subject to the complex effects of comprehensive treat-
ments such as surgery, chemotherapy, radiotherapy, im-
munotherapy, and targeted therapy, which lead to a de-
cline in the body’s immune and physiological reserves,
making them highly susceptible to frailty (Driessen et al.,
2018). At the same time, this can also cause significant
psychological stress for patients, triggering negative
emotions such as anxiety, depression, and fear, which in
turn can affect their mental state (Chen et al., 2020). Re-
search shows that weight loss of more than 5% due to age
over 70 and chronic disease is considered a warning sign
of frailty (Gilardi et al., 2018). Moreover, elderly cancer
patients are at a much greater risk of frailty than younger
cancer patients (Handforth etal., 2015).

Frailty is a complex clinical syndrome (Fried et al.,
2001). Frailty may manifest as physiological or psycho-
logical functional decline, or it may result from the com-
bined effects of both factors. Its state is reversible and
exhibits dynamic fluctuations, and may undergo bidi-
rectional evolution as the disease progresses-there is po-
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tential for functional compensation and recovery, but it
may also progress to functional impairment (Morley et
al.,2013; Walston et al., 2006).

Although research on cancer-related frailty is in-
creasing, there is a lack of comprehensive review and
scope definition of existing evidence, with issues such as
“dispersed influencing factors and fragmented interven-
tion measures.” This leads to a lack of unified guidance
for the identification and intervention of cancer-related
frailty in clinical practice, making it challenging to for-
mulate scientific and effective management strategies.
Therefore, this study employs a scoping review guideline
as its methodological framework to summarize and ana-
lyze the current status of frailty occurrence, influencing
factors, and intervention measures in cancer patients,
aiming to provide insights for future research.

2 Methods

2.1 Materials and methods

This study was conducted in accordance with the
Joanna Briggs Institute (JBI) methodological frame-
work for scoping reviews in evidence-based healthcare.
reported according to the JBI 2020 guidelines. It is regis-
tered with the Open Science Framework (doi: https://
doi.org/10.17605/0SF.IO/DA2CB).

2.2 Research questions

1. Influencing factors: What factors influence the
occurrence and progression of frailty in cancer patients?

2. Intervention measures: How do different inter-
vention strategies affect the improvement of the frailty
status in cancer patients?

2.3 Inclusion and exclusion criteria for the
literature

The criteria were determined based on the partici-
pants (P), concept (C), and context (C).

Inclusion criteria:

1. Study participants were clinically diagnosed
cancer patients aged 18 years or older, specifically
those diagnosed as frailty using standardized tools
such as the Fried Frailty Phenotype (FP).

2. The concept addressed the concept of ‘frailty
in cancer patients,” including but not limited to: Epi-
demiological characteristics (e.g., incidence, influenc-

ing factors); Associations between frailty and cancer
prognosis (e. g., survival rates, complications, treat-
ment tolerance, etc.) Interventions targeting frailty (e.
g., nutritional support, exercise rehabilitation, multi-
disciplinary care).

3. The context involves clinical healthcare set-
tings such as hospitals, cancer centers, and communi-
ty healthcare.

Exclusion criteria:

1. Duplicate publications;

2. Inaccessible full text;

3. Publication not in the Chinese or English
language;

4. Research proposals, conference abstracts, re-
views, or opinion papers.

2.4 Search strategy

A comprehensive literature search was performed
using the following databases: PubMed, Embase, CI-
NAHL, Web of Science, China National Knowledge In-
frastructure (CNKI), Sinomed and Wanfang Database,
covering studies from database inspection to 25 March,
2025. Search terms are shown in Figure 1: Search
Terms. A combination of subject terms and free terms
was used for the search, and the references of the includ-
ed literature were tracked.

Taking the search query (Lung Neoplasms) from
the PubMed database as an example: ("Lung Neo-
plasms"[MeSH Terms] OR ("pulmonary neoplasm"[Ti-
tle/Abstract] OR "pulmonary neoplasms"[Title/Ab-
stract] OR "lung cancer"[Title/Abstract] OR "lung neo-
plasm"[Title/Abstract] OR "lung cancers"[Title/Ab-
stract] OR "cancer of lung"[Title/Abstract] OR "cancer
ofthe lung"[Title/Abstract] OR "pulmonary cancer"[Ti-
tle/Abstract] OR "pulmonary cancers"[Title/Ab-
stract])) AND ("Frailty"[MeSH Terms] OR ("Frailness"
[Title/Abstract] OR "Frailties"[Title/Abstract] OR
"frailty syndrome"[Title/Abstract]))

2.5 Literature selection

All retrieved literature was imported into NoteEx-
press software to remove duplicate entries. Five trained
researchers conducted an initial screening by reviewing
the titles and abstracts based on the predefined inclusion
and exclusion criteria. This was followed by a full-text
review for secondary screening. Any uncertainties or
disagreements encountered during the screening pro-
cess were determined through consensus.
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Search Topic Chinese search terms Mesh Subject Headings English search terms (free terms)
Frailty Frailties; Frailness; Frailty Frailty Frailties; Frailness; Frailty Syndrome
Syndrome
Neoplasms Neoplasms; Tumor; Cancer Neoplasms Tumors; Neoplasia; Neoplasm; Tumor; Cancer; Cancers
Lung Lung Cancer; Lung Tumor; Lung Neopl Pul 'y Neopl ; Pul y Neopl ; Lung
Neoplasms Lung Neoplasms CancerLung Neoplasm; Lung Cancers; Cancer of Lung;
Cancer of the Lung; Pulmonary Cancer; Pulmonary Cancers
Breast Breast Cancer; Breast Tumor Breast Neoplasms Breast Tumors; Breast Tumor; Cancer of Breast; Breast
Neoplasms Carcinoma; Breast Carcinomas
Colorectal Colon Cancer; Rectal Colorectal Neoplasms Colorectal Tumors; Colorectal Tumor; Colorectal Cancer;
Neoplasms Cancer; Colorectal Cancer; Colorectal Cancers; Colorectal Carcinoma; Colorectal

Colon Tumor; Reetal Tumor; Carcinomas

Colorectal Cancer

Stomach Gastric Cancer;Gastric Stomach Neoplasms Stomach Neoplasm; Stomach Cancers; Stomach Cancer;
Neoplasms Tumor Gastric Neopl ; Gastric Neopl ; Cancer of Stomach;
Cancer of the Stomach; Gastric Cancer; Gastric Cancer
Liver Liver Cancer,Liver Liver Neoplasms Hepatic Neopl ; Hepatic Neopl ; Hepatic Cancer;
Neoplasms Tumor,primary Liver Hepatocellular Cancer; Hepatocellular Cancers; Liver
Cancer;Hepatic Neoplasms Neoplasm; Liver Cancer; Liver Cancers; Cancer of Liver;
Cancer of the Liver; Hepatic Cancer
Uterine Cervical Cancer;Cervical Uterine Cervical Uterine Cervical Cancer; Uterine Cervical Cancers; Cervical
Cervical Neoplasms;Cervical Neoplasms Cancer; Cervical Cancers; Cancer of the Uterine Cervix;
Neoplasms Carcinomas Cancer of Cervix; Cancer of the Cervix; Cervix Cancer
Pancreatic Pancreatic Cancer, Pancreatic Neoplasms Pancreas Neoplasms; Pancreatic Neoplasm; Pancreas
Neoplasms Pancreatic Tumor Neoplasm; Cancer of Pancreas; Pancreas Cancers; Cancer of
the Pancreas; Pancreas Cancer; Pancreatic Cancer;
Pancreatic Cancers; Pancreatic Carcinoma
Esophageal Esophageal Esophageal Neopl Esophageal Neopl ; Esophagus Neopl Esophagus
Neoplasms Cancer;Esophageal Tumor Neopl Esoph 1 Cancer; Esoph 1 Cancers;
Esophagus Cancer ; Esophagus Cancers; Cancer of
Esophagus; Cancer of the Esophagus
Urinary Bladder Cancer;Bladder Urinary Bladder Urinary Bladder Neopl ; Bladder Neopl Bladd
Bladder Tumor Neoplasms Neoplasm; Bladder Tumors; Bladder Tumor; Urinary
Neoplasms Bladder Cancer; Bladder Cancer; Bladder Cancers; Cancer

of Bladder; Cancer of the Bladder

Figure 1 Search Terms

2.6 Data extraction and analysis characteristics.

Data were extracted independently by four re-
searchers, with many discrepancies resolved through
discussion with a fifth researcher. Extracted informa-
tion included the names of authors, cancer types, study
design, treatment modalities, intervention strategies,
frailty tools, and other relevant

3 Result

3.1 Literature screening results

assessment The preliminary search yielded a total of 12,962
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documents, comprising 4,116 Chinese language docu-
ments and 8,846 English language documents. After re-
moving duplicates, 7,140 documents remained, includ-
ing 2,184 Chinese language documents and 4,956 Eng-
lish language documents. After reviewing the titles and
abstracts, 713 documents were retained, comprising
205 Chinese language documents and 508 English lan-
guage documents. A full-text review led to the final in-
clusion of 29 documents (Ding et al., 2023; Chen et al.,
2023; Tsai, Liu, Yang, & Chiou, 2022; Jeon, Jang, Lim,
& Kim, 2022; Zhang et al., 2022; Gilmore et al., 2021;
Coskunetal., 2024; Xia et al., 2024; Wu et al., 2024; L1,
Wang, Wu, & Geng, 2024; Zhang et al., 2025; Hu et al.,
2024; Lu et al., 2023; Chi, 2024; Jiang, 2024; Du, 2024;
Cheung et al., 2022; Yang et al., 2024; Huang et al.,

2016; Mclsaac et al., 2022; Wada et al., 2022; Liu et al.,
2024; Yang, Shi, & Zhou, 2019; Wang et al., 2024;
Zhang, Bai, Xing, & Wang, 2024; Nie, Zhang, Li, &
Zhao, 2024; Xue, 2022; Li, 2024; Liu, 2024) of which
15 were in Chinese (Li et al., 2024; Zhang et al., 2025;
Hu et al., 2024; Lu et al., 2023; Chi, 2024; Jiang, 2024;
Du, 2024; Yang et al., 2019; Wang et al., 2024; Zhang et
al., 2024; Nie et al., 2024; Xue, 2022; Li, 2024; Liu,
2024) and 14 in English (Ding et al., 2023; Chen et al.,
2023; Tsai et al., 2022; Jeon et al., 2022; Zhang et al.,
2022; Gilmore et al., 2021; Coskun et al., 2024; Xia et
al., 2024; Wu et al., 2024; Cheung et al., 2022; Yang et
al.,2024; Huang et al., 2016; Mclsaac et al., 2022; Wada
et al., 2022). The literature retrieval process is shown in
Figure 2.

[ Identification of studies via databases and registers ]

)

Records identified from:
Databases:

Pubmed(n =2047), Web of science(n=3175)

Records removed before screening:

Identification

Embase(n=2834), CINAHL(n=790)
SinoMed(n=1437), CNKI(n=429)
Wanfang Database(n=2250)

J |

b4

Duplicate records remoced (n=5822)

:

Records screened (n = 7140)

Exclude after reviewing the

title and abstract (n = 6427)

!

Screening

Reports assessed for eligibility
(n=713)

The Chinese studies included in the

review(n=15)

Reports excluded:

»| No full text available (n=485)

Excluded after full-text review (n=89)
Study content not relevant (n=57)

Frailty assessment tool not specified (n=25)

Treatment method and assessment time not specified (n=28)

The English reports included in the

review (n= 14)

Figure 2 Literature Search Flowchart

3.2 Basic characteristics of included studies
3.2.1 Studies of influencing factors

This category comprises 16 articles published be-
tween 2021 and 2025. These studies were conducted in:
China (n=12) (Ding et al., 2023; Chen et al., 2023; Tsai

etal., 2022; Zhang et al., 2022; Xia et al., 2024; Lietal.,
2024; Zhang et al., 2025; Hu et al., 2024; Lu et al., 2023;
Chi, 2024; Jiang, 2024; Du, 2024), Belgium (n=1) (Wu
et al., 2024), Turkey (n=1) (Coskun et al., 2024),United
States (n=1) (Gilmore et al., 2021), and South Korea (n=
1)(Jeonetal.,2022).



3.2.2 Intervention studies

This category includes 13 articles also published
between 2016 and 2025, conducted in: China (n=11)
(Cheung et al., 2022; Yang et al., 2024; Huang et al.,
2016; Liu et al., 2024; Yang et al., 2019; Wang et al.,
2024; Zhang et al., 2024; Nie et al., 2024; Xue, 2022; Li,
2024; Liu, 2024) Canada (n=1) (Mclsaac et al., 2022)
and Japan (n=1) (Wadaetal., 2022).

All included studies were quantitative. This con-
sisted of: 13 randomized controlled trials, 10 cross-sec-
tional studies, 5 longitudinal studies, and 1 observation-
al study.

The types of cancers addressed included colorec-
tal cancer, breast cancer, gastric cancer, lung cancer, in-
testinal cancer, gynecological tumors, esophageal can-
cer, thyroid cancer, and other unspecified cancers. The
reported cancer treatment included: surgery, radiothera-
py, chemotherapy, endocrine therapy, and other modali-
ties. All 29 included articles reported on the prevalence
or occurrence of frailty among cancer patients. Detailed
study characteristics are presented in Table 1 and Ta-
ble 2.

3.3 Summary of factors associated with frailty in
cancer patients

Through the analysis of the 16 included literature
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studies, a total of 46 influencing factors were identified.
Among these, the following influencing factors were
mentioned multiple times (n = 2) across various studies:
malnutrition/nutritional status (n=6) (Ding et al., 2023;
Xia et al., 2024; Hu et al., 2024; Lu et al., 2023; Du,
2024), advanced age (n=5) (Tsai et al., 2022; Zhang et
al., 2022; Li et al., 2024; Zhang et al., 2025; Chi, 2024),
anxiety/depression (n=4) (Ding et al., 2023; Jeon et al.,
2022; Hu et al., 2024), low physical activity level/low
physical activity (n=4) (Ding et al., 2023; Tsai et al.,
2022; Coskun et al., 2024; Xia et al., 2024), number of
comorbidities (n=2) (Ding et al., 2023; Hu et al., 2024),
female gender (n=2) (Coskun et al., 2024; Zhang et al.,
2025), personal monthly income (n=2) (Ding et al.,
2023; Du, 2024), social support (n=2) (Hu et al., 2024;
Du, 2024), severity of symptom clusters (n=2) (Chen et
al., 2023; Jiang, 2024), low muscle strength/low grip
strength (n=2) (Zhang et al., 2022; Coskun et al., 2024),
body mass index (BMI) (n=2) (Coskun et al., 2024;
Zhang et al., 2025), low albumin levels (n=2) (Tsai et
al., 2022; Zhang et al., 2025), neutrophil count (n=2)
(Gilmore et al., 2021; Du, 2024), hemoglobin concen-
tration (n=2) (Lietal., 2024; Du, 2024).

Based on Table 1, a descriptive summary of the
factors associated with frailty in cancer patients was
conducted. The influencing factors are shown in Fig-
ure 3.

Table 1 Categories of Risk Factors (n=16)

Author Country Year Research Types of Sample Treatment methods Evaluation Time
Type Cancer (n)
Lingyu Ding .
(Ding etal.,  China 2023 Observational Gastric cancer 406 Stomach cancer surgery Before the surgery
study
2023)
Post-surgery
(T0)
Kevu Ch Post-surgery
cyu hen itudi i i 2~4d (T1)
(Chenetal., China 2023 Longitudinal Lung cancer 210 Thoracoscopic Radical
2003) study Surgery for Lung Cancer One month after
discharge (T2)
Three months after
discharge. (T3)
Before the surgery (T1)
Hsing-Fang o At the time of discharge
Tsai (Tsaiet  China 2022 Longitudinal Colorectal 88 Colorectal surgery (T2)
al., 2022) study cancer

One month after the
surgery. (T3)
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Table 1 Continued.

Author Country Year Research Types of Sample Treatment methods Evaluation Time
Type Cancer (n)
Misun Jeon South seCc:ioosr?a-ll
(Jeon et al., 2022 . Cancer 124 Chemotherapy Before chemotherapy
Korea descriptive
2022)
study
Q;LI;cllllan Cross- Gastric/
(Zhangget China 2022 sectional Colorectal 256 Surgery Before the surgery
al., 2022) study cancer
Before chemotherapy (T1)
Nikesha
; : sudi After chemotherapy (T2)
qllmore United 2021 Longitudinal Breast cancer 581 Chemotherapy
(Gilmore et States cohort study
al., 2021) Six months after
chemotherapy (T3)
Coskan Cross
Turkey 2024 sectional  Thyroid cancer 70 Total Thyroidectomy Post-surgery
(Coskun et stud
al., 2024) Y
Shufang Xia Cross- Colorectal
(Xia et al., China 2024 sectional 231 Surgery Post-surgery
cancer
2024) study
. Cross-
Qi Wu (Wu Belgium 2024  sectional Breast cancer 119 Unknown Before treatment
et al., 2024)
study
Jiajia Li (Li Cross- Gastrointestinal
etal., 2024) China 2024  sectional — 315 Surgery Post-surgery
study
Siyuan
Cross- .
Zhang China 2025  sectional Colorectal 277 Radical Surgery for Before the surgery
(Zhang et stud cancer Colorectal Cancer
al., 2025) Y
Before the surgery
(T1)
i H One-month post-surgery
ieman Hu
itudi (T2)
(Huetal., China 2024 Longitudinal Colorectal 374 Surgery
2024) study cancer Three-month post-surgery
(T3)
Six-month post-surgery
(T4)
. Cross-
Ping Lu (Lu China 2023  sectional Breast cancer 201 Surgery Before the surgery
et al., 2023)
study
Jinzheng Chi Cross- Malignant
(Chi, 2024) China 2024  sectional tumor 153 Surgery/Non-surgical Before enrollment

study
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Author Country Year Research Types of Sample Treatment methods Evaluation Time
Type Cancer (n)
T1 One week before
(250) chemotherapy (T1)
T2 Chemotherapy Cycle 1
Huijiao - (249) (T2)
. . . Longitudinal E—
Jiang (Jiang,  China 2024 study Lung cancer T3 Chemotherapy Chemotherapy Cycle 3
2024) (223) (T3)
Four weeks after the
T4 .
214) completion of
chemotherapy (T4)
. Cross- Surgery/Chemotherapy/ .
Shiyuan Du China 2024  sectional Breast cancer 421 Radiotherapy/Hormonal Upon thf.: pa tient's
(Du, 2024) admission.
study Therapy
Frailty Content Frailty condition  Factors Related to the Occurrence of
Author Assessment Frailty Level ty o .
Tool Framework n/%) Frailty
Robust
(0 items) Nutritional risk ) ber of
. . . . 322 utritional risks, anemia, number o
Lln.gyu Ding  Fried frailty . . Pre-frailt comorbidities > 2, low physical activit,
(Ding et al henotype Five projects Y Py Y
2523) ? P (Fp)y P pro] (1-2Items) level, personal monthly income < 1,000
yuan, anxiety.
Frailty 34
(=3 Items)
KeyuChen  puyp o Frailty . L1eC Frailty — TO0(39%), T1(85%) .
(Chen et al., - dimensions / . 0 N Symptom cluster severity
2023) Indicator fifteen items (=5 points)  T2(67%), T3(44%)
Hsing-Fang  Fried frailty . Undergoing colorectal surgery, advanced
Tsai (Tsai et phenotype  Five projects (>13:rac1)litr}1]ts) T1(2¥;,("11"§)(16), age, unmarried status, low albumin levels,
al., 2022) (FP) =3P and limited physical activity.
( poim 2
Misun Jeon Pre-frailt Decline in cognitive function, and
(Jeon et al., K-FRAIL Scale Five projects o 78 g . ’
2022) (1-2 points) depression.
Frailty
(=3 points) 34
Qiangian . Four Robust<3 149 .
Zhang Groningen dimensions / Advanced age, low grip strength, and
(Zhang et Frailty Indicator . . irregular exercise habits.
al., 2022) fifteen items Frailty=3 116
0 points 173(T1), 74(T2),
Nikesha 154T3)
. Modified Fried :
Gilmore frailt Four proiects 1 points 195(T1), 122(T2), Inflammatory cell markers (neutrophils,
(Gilmore et phenotyp}e] (FP) proj P 151(T3) total leukocytes, NLR)
al., 2021)
2 points 109(T1), 124(T2),

115(T3)
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Frailty

Author Assessment Content Frailty Level Frailty condition  Factors Related to Fhe Occurrence of
Framework (/%) Frailty
Tool
. 88(T1), 173(T2),
3 points 74(T3)
. 16(T1), 43(T2),
4 points ( 12)(T3)( )
Robust 41.4%
. (0 items) e
Cl\(/f:lz:n Fried frailty Pro-frailt Low level of TSH, female, low level of
phenotype Five projects Y 57.2% HGS, low muscle strength, low physical
(Coskun et (1-2 Items) ..
(FP) activity, BMIL.
al., 2024) .
Frailty 1 4%
(>3 Ttems) e
Shufang Xia  Fried frailty Robust<<3 164 Malnutrition caused by low physical activity
(Xia et al., phenotype  Five projects and insufficient energy intake, and elevated
2024) (FP) Frailty>3 67 levels of IL-6.
Robust 61
Qi Wu (Wu  Geriatric 8 (G8) Eight projects (G8>14) Higher concentrations of methacrylic acid
etal.,, 2024) Screening Tool £t pro) Frailty 58 (MMA) levels.
(G8<14)
<
Jiajia Li (Li ~ Tilburg Frailty dimZEZT(fns / fobust (=) ® Hemoglobin concentration
et al., 2024) Scale ) . & :
’ fifteen items  Frailty (=5) 180
Robust
Sivuan (0 items) Advanced age, female gender, low BMI,
Zl}:: N Fried frailty Pre-frailty 168 low ALB levels, low health literacy levels,
(Zhan get phenotype Five projects (1-2Items) high specificity symptoms and signs of
al. 2 ng 5) (FP) colorectal cancer, and high systemic
v Frailty 109 immune inflammation values (PIV).
(=3 Items)

Jieman Hu Three Advanced age, number of comorbidities,
(Hu et al Groningen dimensions/ Frailty T1(146), T2(184)  nutritional scores, neoadjuvant therapy,
; 024) ”  Frailty Indicator fifteen items (=5) T3(158), T4(130) stoma establishment, postoperative

radiotherapy and chemotherapy, level of
Robust
(0 points) 69
Ping Lu (Lu . . Pre-frailty Malnutrition and the inability to perform
et al., 2023) FRAIL Scale  Five projects (1-2 points) 101 daily living activities independently.
Frailty 31
(=3 points)
Robust
(0 points) M
Jinzheng Chi . . Pre-frailty Advanced age, late-stage tumors, elevated
(Chi, 2024) FRAIL Scale  Five projects (1-2 points) 45 CRP.
Frailty 64

(>3 points)
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Frailty Content . Frailty condition = Factors Related to the Occurrence of
Author Assessment Frailty Level .
Framework (/%) Frailty
Tool
Pre-frailty T1(84), T2(45)
. Huij 1ao Tilburg Frailty .. Fou'r (3 points) T3(38), T4(33) .
Jiang (Jiang, Seal dimensions/ - Symptom cluster severity
2024) cale fifteen items Frailty T1(96), T2(175)

(>4 points)  T3(168), T4(126)

Shiyuan Du  FI-28 Frailty Twenty-eight
(Du, 2024) Indicator projects

Cultural level, average monthly income,
family history, tumor staging, type of
Robust (<7) 292 breast surgery, type of axillary surgery,
chemotherapy cycles, white blood cell
count, hemoglobin concentration,
neutrophil count, sleep conditions,
Frailty (=7) 129 nutritional status, anxiety and depression
conditions, social support status.

Advanced age
Unmarried status
Female gender
Monthly personal income
Social support
Demographic factors Educational attainment
Family history
Low physical activity level/low physical activity
Irregular exercise habits
Low health literacy

Non-independent activities of daily living

Malnutrition
Severity of symptom clusters

Low muscle strength/low grip strength
Advanced tumor stage/tumor staging

P i i Factors N of comorbidities

Anemia
Decline in cognitive function
High specificity of colorectal cancer symptoms and signs

Sleep status

Influencing Factors

Psych ical factors Anxiety/Depression

Low albumin levels
Neutrophil count

Hemoglobin concentration

Body mass index (BMI)
Neutrophil-to-lymphocyte ratio (NLR)
Total white blood cell count

H— Low TSH levels

Low HGS levels

Elevated interleukin-6 (IL-6) concentrations
Elevated methylmalonic acid (MMA) levels
High pan-inflammatory values (PIV)

Elevated C-reactive protein (CRP) levels

‘White blood cell count

Undergoing colorectal surgery
Neoadjuvant therapy
Stoma establishment
Treatment factors Postoperative radiotherapy and chemotherapy
' ' Type of breast surgery
Type of axillary surgery

Chemotherapy cycle

Figure 3 Influencing factors
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Demographic factors: advanced age (Tsai et al.,
2022; Zhang et al., 2022; Zhang et al., 2025; Hu et al.,
2024; Chi, 2024), unmarried status (Tsai etal., 2022), fe-
male gender (Coskun et al., 2024; Zhang et al., 2025),
monthly personal income (Ding et al., 2023; Du, 2024),
social support (Hu et al., 2024; Du, 2024), educational
attainment (Du, 2024), family history (Du, 2024), low
physical activity level/low physical activity (Ding et al.,
2023; Tsai et al., 2022; Coskun et al., 2024; Xia et al.,
2024), irregular exercise habits (Zhang et al., 2022),
low health literacy (Zhang et al., 2025), and non-inde-
pendentactivities of daily living (Lu et al., 2023).

(1) Physiological factors: malnutrition (Ding et al.,
2023; Xia et al., 2024; Hu et al., 2024; Lu et al., 2023;
Du, 2024), severity of symptom clusters (Chen et al.,
2023; Jiang, 2024), low muscle strength/low grip
strength (Zhang et al., 2022; Coskun et al., 2024), ad-
vanced tumor stage/tumor staging (Chi, 2024; Du,
2024), number of comorbidities (Ding et al., 2023), ane-
mia (Ding et al., 2023), decline in cognitive function
(Jeon et al., 2022), high specificity of colorectal cancer
symptoms and signs (Zhang et al., 2025), and sleep sta-
tus (Du, 2024).

(2) Psychological factors: anxiety/depression
(Dingetal.,2023; Jeonetal.,2022; Hu etal., 2024).

(3) Biological mechanism factors: low albumin
levels (Tsai et al., 2022; Zhang et al., 2025), neutrophil
count (Gilmore et al., 2021; Du, 2024), hemoglobin
concentration (Li et al., 2024; Du, 2024), body mass in-
dex (BMI) (Coskun et al., 2024; Zhang et al., 2025),
neutrophil-to-lymphocyte ratio (NLR) (Gilmore et al.,
2021), total white blood cell count (Gilmore et al.,
2021), low TSH levels (Coskun et al., 2024), low HGS
levels (Coskun et al., 2024), elevated interleukin-6 (IL-
6) concentrations (Xia et al., 2024). Elevated methylma-
lonic acid (MMA) levels (Wu et al., 2024), high pan-in-
flammatory values (PIV) (Zhang et al., 2025), elevated
C-reactive protein (CRP) levels (Chi, 2024), and white

blood cell count (Du, 2024).

(4) Treatment factors: undergoing colorectal sur-
gery (Tsai et al., 2022), neoadjuvant therapy (Hu et al.,
2024), stoma establishment (Hu et al., 2024), postopera-
tive radiotherapy and chemotherapy (Hu et al., 2024),
type of breast surgery (Du, 2024), type of axillary sur-
gery (Du, 2024), and chemotherapy cycle (Du, 2024).

3.4 Summary of the content of the cancer patient
frailty intervention program

The cancer-related frailty intervention program
can be summarized into six aspects: traditional Chinese
medicine combined with exercise therapy, exercise
training, pre-rehabilitation intervention, nutritional
management, intraoperative hypothermia intervention,
and caregiver training program. Among the 13 included
studies, only one article randomly assigned cancer-re-
lated frailty patients to three intervention groups, while
the remaining studies randomly assigned patients to
two intervention groups.

(1) Cancer types: colorectal cancer (Yang et al.,
2024; Wang et al., 2024; Nie et al., 2024; Liu, 2024),
Breast cancer (Huang et al., 2016), Gastric cancer (Wa-
daetal., 2022), Lung cancer (Liu et al., 2024; Li, 2024),
Intestinal cancer (Li, 2024), Gynecological tumors
(Zhang et al., 2024), Esophageal cancer (Xue, 2022),
and other unspecified types of cancer (Cheung et al.,
2022; Mclsaacetal., 2022).

(2) Frailty assessment tools: Fried Frailty Pheno-
type (FP) (Cheung et al., 2022; Yang et al., 2024; Liu et
al., 2024; Yang et al., 2019; Wang et al., 2024; Nie et al.,
2024; Xue, 2022; Li, 2024; Liu, 2024), Edmonton Frail-
ty Scale (EFS) (Huang et al., 2016), Clinical Frailty
Scale (CFS) (Mclsaac et al., 2022; Wada et al., 2022),
Comprehensive Frailty Assessment Instrument (CFAI)
(Zhang et al., 2024; Nie et al., 2024), Comprehensive
Geriatric Assessment (CGA) (Xue, 2022).

(3) Outcome indicators are shown in Table 2.

Table 2 Intervention Measures (n=13)

. Frailty
Author  Country Year Research Type Types of Treatment Evall.latlon Assessment
Cancer methods Time
Tool

Denise

Shuk Surgery/
Cheung China 2022 RCT Cancer Chemotherapy/ 16.weeks bs?fore Fried frailty
(Cheung . intervention  phenotype (FP)

et al Radiotherapy

2022)
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Table 2 Continued.
. Frailty
Author  Country Year Research Type Types of Treatment Evall.xatlon Assessment
Cancer methods Time
Tool
Fuyu
Yang . Colorectal Laparoscopic Fried frailty
(Yang et China 2024 RCT cancer surgery Post-surgery phenotype (FP)
al., 2024)
Sheng The first month
Miauh and the third Edmonton
Huang China 2016 RCT Breast cancer Chemotherapy = month after Frailty Scale
(Huang et practicing (EFS)
al., 2016) Qigong.
Daniel |
Melsaac Before the Clinical Frail
(Mclsaac  Canada 2022 RCT Cancer Surgery ty
surgery Scale (CFS)
etal.,
2022)
Yuma Gastric
Wada Japan 2022 RCT gastric cancer resection Before the - Clinical Frailty
(Wada et Suree surgery Scale (CFS)
al., 2022) gery
Iialzlllj? Pre- Fried frailt,
i China 2024 RCT Lung cancer Surgery intervention, Y
ctal, ost-intervention P henotype (FP)
2024) p
Jiping
Yang . Before the Fried frailty
(Yang et China 2019 RCT Colon cancer Surgery surgery phenotype (FP)
al., 2019)
Meng .
At the time of . .
Wang China 2024 RCT Colorectal Surgery enrollment and Fried frailty
(Wang et cancer discharee phenotype (FP)
al., 2024) &
Before the .
Comprehensive
Yuanyuan second .
Zhan, Gynecological chemothera Frailty
£ China 2024 RCT Y g Chemotherapy PY " Assessment
(Zhang et tumors and the fourth
. .. Instrument
al., 2024) hospital visit for
(CAFI)
chemotherapy.
Before the
initiation of the  Fried frailty
Tingting first phenotype (EP)
Nie (Nie chemotherapy, Comprehensive
et al China 2024 RCT Colon cancer  Chemotherapy  and after the Frailty
o conclusion of ~ Assessment
2024) .
the entire Instrument
chemotherapy (CAFI)
regimen.
Date of first Fried frailty
. .. phenotype (FP)
Qi Xue Esophageal visit, one day Comprehensive
(Xue, China 2022 RCT phag Surgery before surgery, prehet
cancer . Geriatric
2022) at the time of
. Assessment
discharge.

(CGA)
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Table 2 Continued.

. Frailty
Author  Country Year Research Type Types of Treatment Evall.latlon Assessment
Cancer methods Time
Tool
Before the
. . intervention, . .
lean Li China 2024 RCT Lung cancer Unknown end of week 12 Fried frailty
(Li, 2024) phenotype (FP)
of the
intervention
Yuan Liu . . .
. . Colorectal Postoperative  Weeks 1-3, 4-6,  Fried frailty
(Liu, China 2024 RCT
cancer chemotherapy 7-9,10-12  phenotype (FP)
2024)
Ending
Auth 1 I i
uthor Sample(n) ntervention measures Indicators
Denise Intervention . .
Qigong Baduan Jin

Shuk  Group (14)
Cheung DRBDE)
(Cheung  Control

etal,  Group (14)
2022)

Light flexibility exercises

Standardized Enhanced Prehabilitation Program: The prehabilitation exercises include

Intervention . . i .
Fuyu slow, non-weight-bearing movements of the extremities, chest, and abdomen, lasting

Yang Group (45)

10 to 15 minutes each session. D2

(Yang et Control

al, 2024) ~ontro Enhanced R Aft ERA

) Group (50) nhanced Recovery After Surgery ( S)
Sports Tai Chi; conducting Qigong interventions three times a week and engaging in
. p postoperative exercises; for a duration of 12 weeks; with each training session lasting
Qigong (31) .
30 minutes.
They attempt to guide the air from the nose to the lower abdomen during inhalation,
Sheng then exhale slowly through the mouth. The ratio of inhalation to exhalation time is 1:
. Non-sport . . i, .
Miauh Qigong (33) 3. NSQG can be performed in either a seated or standing position. Engaging in
Huang gong postoperative exercises; for a duration of 12 weeks; each training session lasts for 30 ©6)
(Huang et minutes.
al., 2016) Patients are required to complete finger and palm exercises, shoulder exercises,
raising hands, combing hair, arm waving exercises, wall crawling with hands, pulley
Control . . . c o . . .
Group (31) dragging, chest flies, towel exercises, lifting a rod, pushing against a wall, and putting
P on a bra. This regimen should be followed for a duration of 12 weeks, with each
training session lasting for 30 minutes.
The family-based comprehensive physical exercise training program prescribes pre-
) Intervention rehabilitation exercises for 1 hour, to be performed at least 3 times a week, comprising
ﬁar;lel 1 Group (94) three components: strength training, acrobic exercise, and flexibility. It also provides
clsaac . e
re-surgery healthy eating guidelines.

(Mclsaac .p £y - Y - £8 — B OBAGD®
etal., Global recommendations for promoting physical activity among the population,
2022) Control brochures, the Canadian Food Guide, and pedometers. During the preoperative

Group (88)  enrollment period, no guidance, support, or follow-up was provided to the control
group.
Walking and resistance training are recommended. Patients are advised to walk for
Yuma about 1 hour each day, and specialized rehabilitation physicians should prescribe

Wada Intervention resistance training exercises such as leg presses, leg extensions, and squats based on 56D
(Wada et Group (15) each patient's daily living activity requirements. Furthermore, patients should obtain
al., 2022) recommended caloric and protein values to improve frailty from nutrition support
supervisors.
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Table 2 Continued.
Ending
Auth 1 I i
uthor Sample(n) ntervention measures Indicators
Control There is no nutritional support and exercise
Group (43) pp :
) . Preoperative routine diagnosis and treatment along with prehabilitation based on
Caiyun Intervention . . . . . .. .
A comprehensive geriatric assessment: exercise management; nutritional support;
Liu (Liu  Group (44) . . I . @®
psychological counseling; and other auxiliary interventions.
etal., c | O
1! . . .
2024) Groolrllprz)4 4) Routine diagnosis and treatment before surgery
Intervention ~ The intervention group applied a structured management model, developing and
Tini Group (48) implementing a structured hypothermia intervention plan.
ipin
an gg The control group received warming care according to standard nursing protocols. The
(Yanget  Control breathing rate, blood pressure, heart rate, oxygen saturation levels, body temperature )
al., 2019) Group (48) at various time points during the surgery, incidence of hypothermia, and related
’ p indicators were compared between the two groups preoperatively, intraoperatively,
and postoperatively.
The intervention group applied a perioperative exercise program for frail elderly
Meng Intervention  patients with colorectal cancer based on routine perioperative care; this program
Wang  Group (14) consists of four stages: preoperative exercise, postoperative bed exercises,
(Wang et postoperative sitting exercises, and postoperative standing exercises. QBHORB®
al,2024)  Control The control group received standard perioperative nursing care
Group (16) group periop & care.
Yuanyuan Intervention Providing exercise rehabilitation nursing interventions based on the hierarchy of needs
Zhan Group (85) theory
y GUG
(Zhanget  Control Provide int tion with tional rehabilitati 1
al., 2024) Group (85) rovide intervention with a conventional rehabilitation care plan.
o . The intervention group added a caregiver training program to the intervention contents
Tingting Intervention ) .
5 = Group (52) of the control group: the development of personalized care plans for colorectal cancer
Nie (Il\he P patients; health education and training for caregivers. )
etal.,
2024) Control  The control group implements routine chemotherapy care and frailty management for
Group (52) colon cancer.
Patients in the intervention group, in addition to this, were to undergo internet-based
Intervention multidimensional prehabilitation interventions from the date of their first consultation
Qi Xue Group (42) until the day before surgery, which included inpatient education, exercise training,
(Xue, psychological support, nutritional support, and cognitive training. GDBEDD
2022) Control The control group patients received routine preoperative guidance for esophageal
Group (43) cancer, which included admission instructions, preoperative education, psychological
p care, pain management, and nutritional support.
Intervention  The intervention group received nutrition management based on dietary quality in
Ziyuan Li Group (28) addition to conventional health education.
v HOENNIE]
(1,2024)  Control The control group received routine health education
Group (28) group '
Vuan Li Intervention ~ Implement a dietary management plan based on the dietary inflammatory index,
uan Liu oy . i
3 Group (33) building upon conventional health education.
(Liv, = ®©31920
2024) Gr(;)l?pré 3) The implementation of dietary management through regular health education methods.

Note: (DSports ability @ Psychological state (3 Quality of life @ Activities of daily living ability 3 Frailty state (6 Nutritional status
(D Complications & 30-day hospital admission rate 9 Physical state (0 Postoperative recovery-related indicators @ Intraoperative and
postoperative related test indicators 12 Quality of postoperative recovery (3 Adverse events (49 Chemotherapy-related adverse reactions
@ Cancer-related fatigue symptoms @6 Pain level @ Nutrition knowledge attitude behavior level 09 Self-efficacy 19 Health belief level
Q0 Dietary compliance @D Postoperative hospital stays 22 Time of chest drain removal after surgery.
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4 Discussion

4.1 Factors associated with the occurrence of
frailty in cancer patients

4.1.1 Demographic factors

In cancer patients, the development and manifesta-
tion of frailty are influenced by various demographic
factors. Several studies have shown that advanced age
is an independent risk factor for frailty in cancer pa-
tients (Tsai et al., 2022; Zhang et al., 2022; Zhang et al.,
2025; Hu et al., 2024; Chi, 2024). Older cancer patients
often have reduced physical function and poor toler-
ance to treatment, making them more susceptible to
frailty. Low levels of physical activity or irregular exer-
cise habits are also important factors contributing to
frailty in cancer patients (Ding et al., 2023; Tsai et al.,
2022; Zhang et al., 2022; Coskun et al., 2024; Xia et al.,
2024). This is because low levels of physical activity re-
duce the basal synthesis rate and metabolism of skeletal
muscle proteins, thereby weakening physical capacity
and ultimately increasing the risk of frailty (Kehler &
Theou, 2019).

In addition, cancer patients with an average month-
ly income of <1,000 or low income are associated with a
higher incidence of frailty (Ding et al., 2023; Du, 2024).
Patients with heavy financial burdens may miss out on
timely treatment opportunities and face greater work
pressure, both of which can damage their physical and
mental health and lead to frailty. Studies show that un-
married individuals account for a higher proportion of
frail patients than non-frail patients, and such patients
are more dependent on others (Tsai et al., 2022). In
terms of gender, female cancer patients face a higher
risk of frailty, particularly older women (Coskun et al.,
2024; Zhang et al., 2025). This may be due to significant
changes in hormone levels in postmenopausal women,
leading to more pronounced declines in skeletal muscle
mass and strength, as well as poorer nutritional status
compared to older men (Ness & Wogksch, 2020).

Additionally, the level of social support plays a sig-
nificant role in frailty among cancer patients. Strong
family support can help patients maintain a better quali-
ty of life and reduce the risk of frailty (Hu et al., 2024;
Du, 2024). Educational level has an indirect influence
on frailty in cancer patients. Individuals with higher ed-
ucation are more likely to understand their condition,
actively seek treatment, and proactively obtain psycho-

logical and nutritional support, thereby reducing the
risk of frailty (Du, 2024). Research indicates that family
history is a significant factor influencing frailty in can-
cer patients. A family history of cancer contributes to
frailty through shared environmental and lifestyle fac-
tors that exacerbate health burdens and psychological
stress, thereby weakening physical and mental resil-
ience, as well as the increased severity of the cancer and
treatment-related burdens (Du, 2024).

4.1.2 Physiological/psychological factors

The frailty state of cancer patients is closely linked
to physiological factors and interacts with them. Most
studies have confirmed that malnutrition is a significant
risk factor contributing to patient frailty (Ding et al.,
2023; Xiaetal.,2024; Lietal.,2024; Hu et al., 2024; Lu
etal.,2023; Du, 2024). During treatment, patients’ ener-
gy and nutrient requirements increase. In contrast, side
effects from various treatments, such as reduced appe-
tite and impaired digestive and absorptive function, can
lead to inadequate nutrient intake, resulting in muscle
wasting, decreased physical strength, and compro-
mised immune function (Shang, Liu, & P1,2016) . Addi-
tionally, the later the stage of the tumor disease, the high-
er the risk of frailty (Chi, 2024; Du, 2024). For example,
compared to stage I lung cancer, patients with stage II or
I lung cancer consistently report a higher risk of se-
vere symptoms, indicating that a high symptom burden
leads to poorer physical function, lower tolerance to
treatment, and a higher degree of frailty risk (Hirpara et
al., 2020). Most cancer patients often experience multi-
ple symptoms, with high symptom severity and a heavy
symptom burden, resulting in more severe frailty (Chen
etal., 2023; Jiang, 2024). Some studies have shown that
high-specificity colorectal cancer symptoms may accel-
erate the onset of frailty (Zhang et al., 2025). This may
be related to patients being chronically troubled by
symptoms such as large amounts of mucus, pus, and
blood in stools, abdominal pain, and diarrhea, leading to
weight loss and frequent fatigue, and changes in intesti-
nal microbiota may also influence the development of
frailty (Ananthakrishnan, 2021). For cancer patients,
having two or more comorbidities is considered a risk
factor for frailty. This may be due to the accumulation of
various pathophysiological changes associated with co-
morbidities, leading to multi-system dysfunction and ul-
timately frailty (Ding et al., 2023; Hu et al., 2024). Ane-
mia has also been identified as another risk factor for



frailty in cancer patients (Ding et al., 2023). The core
mechanism lies in the reduced oxygen-carrying capaci-
ty of the blood, leading to systemic tissue hypoxia,
which in turn causes multisystem dysfunction, energy
metabolism disorders, and depletion of physical re-
serves, ultimately resulting in frailty (Juarez-Cedillo et
al., 2014). During cancer treatment, the combination of
psychological distress and external uncontrollable fac-
tors increases the risk of frailty in patients. Patients of-
ten exhibit symptoms such as anxiety and depression,
and the exacerbation of psychological symptoms reduc-
es treatment tolerance and compliance, leading to poor
treatment outcomes and exacerbated physical and psy-
chological frailty (Ding et al., 2023; Jeon et al., 2022;
Huetal.,2024; Du, 2024).

4.1.3 Biological factors

Cancer-related frailty is a complex, multi-system
functional decline state closely associated with various
biological mechanisms. Low albumin (ALB) levels are
considered a risk factor for frailty in cancer patients,
who often engage in less physical activity (Tsai et al.,
2022). Additionally, for breast cancer patients, specific
inflammatory cell markers are also factors contributing
to frailty. From pre-chemotherapy to post-chemothera-
py, significant increases in neutrophil counts, neutro-
phil-to-lymphocyte ratio (NLR), and total white blood
cell counts are positively correlated with frailty charac-
teristics at post-chemotherapy time points (Gilmore et
al.,2021). For thyroid cancer patients, low levels of thy-
roid-stimulating hormone (TSH) are considered an in-
dependent risk factor for frailty, as thyroid cancer pa-
tients who maintain relatively low TSH levels over the
long term may experience reduced muscle mass and
strength, thereby increasing the risk of frailty (Coskun
et al., 2024). Studies have shown a positive correlation
between body mass index (BMI) and frailty in thyroid
cancer patients (Coskun et al., 2024), and the associa-
tion between higher BMI and reduced muscle mass and
strength suggests the presence of sarcopenic obesity
(Polyzos & Margioris, 2018). The coexistence of sarco-
penia and obesity is associated with metabolic dysfunc-
tion, frailty, and increased risk of mortality (Yang et al.,
2020; Atkins & Wannamathee, 2020). In elderly
colorectal cancer patients, lower BMI levels and lower
albumin (ALB) levels are associated with a higher risk
of frailty (Zhang et al., 2025). Due to gastrointestinal
symptoms, tumor-related wasting, and energy metabo-
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lism disorders in elderly colorectal cancer patients, pro-
tein and energy intake are insufficient. Multiple factors
interact to place patients in a state of nutritional imbal-
ance, leading to weight loss and reduced skeletal mus-
cle mass, which in turn triggers the onset of frailty. High
panimmune inflammation values (PIV) are a risk factor
for frailty in elderly colorectal cancer patients before
surgery. As an immune-inflammatory factor, PIV has
the potential to comprehensively reveal the state of sys-
temic immune and cancer-related inflammatory re-
sponses (Zhangetal., 2025).

Additionally, a high dietary inflammatory index
(DII) score, indicating a pro-inflammatory diet, is asso-
ciated with frailty in colorectal cancer patients, possibly
due to increased levels of interleukin-6 (IL-6) and inter-
leukin-10 (IL-10) (Xia et al., 2024). White blood cell
count, neutrophil count, and hemoglobin concentration
are closely associated with the development of frailty in
breast cancer patients (Du, 2024). Changes in white
blood cell counts indicate that anti-inflammatory cyto-
kines and chemokines can no longer maintain balance,
and this unstable state is referred to as “inflammation”
(Franceschi et al., 2007; De Martinis, Franceschi, Mon-
ti, & Ginaldi, 2005). Neutropenia caused by chemother-
apy is a common adverse reaction in breast cancer pa-
tients undergoing chemotherapy, and therefore, neutro-
penia also contributes to the onset of frailty (Shi, Xing,
& Zhang, 2019). Frailty is associated with reduced he-
moglobin levels, making it a sensitive indicator for ear-
ly identification of frailty (Ostir, Ottenbacher, Fried, &
Guralnik, 2007; Ferrucci et al., 2000). Anemia reduces
the ability of red blood cells to carry oxygen, leading to
tissue hypoxia, decreased muscle strength, and exacer-
bated fatigue, which also increases the risk of frailty
(Yamamoto et al., 2021). Higher levels of methylmalo-
nic acid (MMA) are also thought to be significantly as-
sociated with breast cancer frailty. MMA increases with
age, and chronic mild MMA accumulation in older
adults is associated with decreased functional capacity
(Wuetal., 2024).

4.1.4 Therapeutic factors

The frailty status of cancer patients is closely relat-
ed to treatment factors, and these factors interact with
each other, jointly affecting their quality of life and treat-
ment adherence, such as surgery, chemotherapy, and ra-
diotherapy (Tsai et al., 2022; Hu et al., 2024; Du, 2024).
Since surgery causes certain damage to the body, elder-
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ly cancer patients who undergo colorectal surgery are
more likely to experience frailty after surgery than be-
fore surgery (Tsai et al., 2022). Neoadjuvant therapy,
stoma creation, and postoperative chemoradiation ther-
apy are also important factors influencing the heteroge-
neous trajectory of frailty in colorectal cancer patients
(Hu et al., 2024). Research indicates that neoadjuvant
therapy is a preoperative treatment for patients with re-
sectable tumors, currently primarily applied to ad-
vanced colorectal cancer patients with distant metasta-
ses (Hu et al., 2024). Such patients already have poor
health status, and combined with the adverse effects of
preoperative chemoradiation therapy, they exhibit high-
er levels of frailty. Patients who undergo stoma creation
are more prone to various stoma-related complications
and psychological barriers during the postoperative ad-
aptation period, which further contributes to the onset
of frailty (Krogsgaard et al., 2022). Breast cancer pa-
tients are highly prone to various complications during
treatment, which are influenced by factors such as treat-
ment modality, type of breast surgery, type of axillary
surgery, and chemotherapy cycle (Du, 2024). These fac-
tors also significantly contribute to the development of
frailty, increasing patients’ dependence, reducing treat-
ment tolerance, and elevating the risk of postoperative
complications, disease progression, and mortality,
thereby severely impairing their quality of life.

4.2 Specific intervention programs and their
effects on cancer patients with frailty

4.2.1 Effects of frailty intervention programs on
frailty or outcome measures in cancer patients

Thirteen cancer patient frailty intervention pro-
grams showed varying degrees of improvement in frail-
ty or outcome measures. Among these, the frailty inter-
vention programs implemented by Denise Shuk et al.
(Cheung et al., 2022) and Daniel I. Mclsaac et al. (Mc-
Isaac et al., 2022) only resulted in minor improvements
in frailty or outcome measures (no statistically signifi-
cant differences in outcome measures between the inter-
vention group and the control group). A summary of the
findings revealed that 10 frailty intervention programs
included outcome measures related to frailty status as-
sessment (Cheung et al., 2022; Yang et al., 2024; Huang
et al., 2016; Mclsaac et al., 2022; Wada et al., 2022;
Zhang et al., 2024; Nie et al., 2024; Xue, 2022; Li, 2024;
Liu, 2024).

Among these, six frailty intervention programs

(Cheung et al., 2022; Yang et al., 2024; Nie et al., 2024;
Xue, 2022; Li, 2024; Liu, 2024) utilized the frailty as-
sessment tool developed by Fried et al. (2001) to assess
frailty in cancer patients. Six frailty intervention pro-
grams included outcome measures related to quality of
life, with five showing significant improvements and
one showing only a slight improvement (no statistically
significant difference in outcome measures between the
intervention and control groups) (Huang et al., 2016;
Mclsaac et al., 2022; Xue, 2022; Li, 2024; Liu, 2024).
Five frailty intervention programs had outcome mea-
sures related to nutritional status, with all five showing
significant improvement (Yang et al., 2024; Wada et al.,
2022; Liu et al., 2024; Li, 2024; Liu, 2024). Five frailty
intervention programs had outcome measures related to
complications, with all five showing improvement
(Yang et al., 2024; Mclsaac et al., 2022; Wada et al.,
2022; Wang et al., 2024; Xue, 2022). For detailed con-
tent, please refer to Table 2.

4.2.2 Overall effectiveness of the cancer patient
frailty intervention program

Traditional Chinese Medicine Combined with Ex-
ercise Therapy: Following the Qigong Ba Duan Jin in-
tervention, the frailty status improved compared to the
control group; however, the difference was not statisti-
cally significant (Cheung et al., 2022). Although
Qigong Ba Duan Jin appears to be feasible and accept-
able among elderly cancer survivors, further well-de-
signed efficacy trials are still needed to confirm the ef-
fectiveness of the intervention. Additionally, a study in-
volving 12 weeks of exercise-based Qigong Tai Chi and
non-exercise-based Qigong interventions showed that
both forms of Qigong appeared to help improve frailty
and quality of life in breast cancer patients undergoing
chemotherapy (Huang et al., 2016). However, larger,
well-designed clinical trials are still needed to validate
these findings.

Exercise training intervention: A home-based post-
operative remote support exercise prehabilitation pro-
gram and nutritional guidance did not significantly im-
prove postoperative recovery or other outcomes in frail
elderly patients undergoing cancer surgery (Mclsaac et
al., 2022). Patient adherence to the program may be a
key mediating factor in prehabilitation outcomes. For
frail gastric cancer patients, preoperative exercise and
nutritional support programs can effectively reduce the
incidence of postoperative complications following



gastrectomy and shorten the average postoperative hos-
pital stay (Wada et al., 2022). Additionally, exercise re-
habilitation interventions based on Maslow’s Hierarchy
of Needs for gynecological cancer chemotherapy pa-
tients can reduce chemotherapy-related adverse reac-
tions, alleviate frailty, and alleviate cancer-related fa-
tigue symptoms (Zhang etal., 2024).

Preoperative rehabilitation intervention: Imple-
menting an intensive preoperative rehabilitation pro-
gram for patients undergoing laparoscopic colorectal
cancer surgery (LCCS) during the perioperative period,
which combines preoperative rehabilitation exercises
with standard postoperative enhanced recovery after
surgery (ERAS) protocols. This approach can improve
postoperative frailty and accelerate recovery in patients
undergoing LCCS, but may not enhance surgical safety
(Yang et al., 2024). Preoperative rehabilitation manage-
ment for frail lung cancer patients, including conven-
tional medical care, exercise management, nutritional
support, psychological counseling, and other adjunc-
tive interventions, is beneficial for perioperative man-
agement and postoperative recovery in frail elderly
lung cancer patients (Liu et al., 2024). Patients with
esophageal cancer frailty should receive internet-based
multidimensional prehabilitation interventions from
the first day of diagnosis until the day before surgery, in
addition to routine nursing care. This prehabilitation in-
tervention strategy significantly improves patients’
physical function, nutritional status, depressive symp-
toms, and quality of life, reduces the incidence of post-
operative adverse outcomes, promotes postoperative re-
covery in elderly esophageal cancer patients, and has a
positive impact on slowing the progression of preopera-
tive frailty in elderly esophageal cancer patients (Xue,
2022).

Nutrition Management: Nutrition management
based on dietary quality, provided to lung cancer pa-
tients with frailty in addition to routine health educa-
tion, not only effectively improves the frailty status of
lung cancer patients but also significantly enhances
their dietary quality, improves their nutritional knowl-
edge, attitudes, behaviors, and self-efficacy levels, as
well as their quality of life (Li, 2024). A 12-week dietary
management program based on the dietary inflamma-
tion index for colorectal cancer patients may influence
cachexia by regulating levels of IL-6 and IL-10. This
program can reduce dietary inflammation levels, im-
prove cachexia status, lower the proportion of cachexia,
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optimize nutritional status, and enhance health beliefs
and quality of life (Liu, 2024).

Intraoperative hypothermia intervention: A struc-
tured hypothermia intervention protocol was imple-
mented for 48 colorectal cancer patients with frailty.
This intervention strategy maintained stable vital signs
during surgery, shortened anesthesia recovery time, re-
duced the incidence of hypothermia and complications,
standardized preventive measures, and ensured surgical
safety (Yangetal.,2019).

Caregiver Training Program Intervention: We se-
lected colon cancer patients with frailty who opted for
postoperative chemotherapy as the study subjects for
evaluating the effectiveness of the caregiver training
program intervention. Throughout the chemotherapy
process, we implemented routine care for colon cancer
chemotherapy, frailty prevention and management, and
acaregiver training program intervention, which includ-
ed patient assessment, regular follow-ups, and skill
training. This intervention strategy helped delay the pro-
gression of frailty during chemotherapy (Nie et al.,
2024).

4.2.3 Intervention programs for cancer patients
suffering from weakness must take various factors
into consideration

These studies have taken into account various fac-
tors during their design and implementation processes;
however, some potential shortcomings remain.

The sample size of the included studies was gener-
ally small (ranging from 28 to 182 participants), which
may have led to insufficient statistical power and re-
duced ability to detect meaningful intervention effects.
Interventions in different studies may vary consider-
ably in their implementation. For example, the practice
methods and intensity of Qigong Ba Duan Jin may vary
depending on the instructor and participants. Addition-
ally, some studies had relatively short intervention peri-
ods (e.g., 12 weeks (Li, 2024) or 16 weeks (Cheung et
al., 2022)), which may not be sufficient to observe long-
term effects. For instance, improving frailty may re-
quire longer-term interventions to achieve significant
effects. Short-term interventions may also fail to fully
assess the long-term benefits of the intervention, partic-
ularly in terms of improving frailty and quality oflife.

Although various assessment tools were used in
the study (such as the Fried Frailty Phenotype (Wang et
al., 2024) and the Edmonton Frailty Scale (Huang et al.,
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2016)), these tools may not comprehensively assess all
aspects of frailty. For example, the Fried Frailty Pheno-
type primarily focuses on physical function and may
overlook psychological and social factors. A single as-
sessment tool may result in an incomplete assessment
of frailty, overlooking some important influencing
factors.

The majority of the studies included in our analy-
sis were single-center studies, which may be subject to
limitations specific to the particular region or hospital.
Differences in medical resources, patient characteris-
tics, and cultural backgrounds across regions may limit
the generalizability of single-center study results to oth-
er regions or populations, thereby restricting the study’s
broader applicability. Additionally, most studies have
short follow-up periods, typically conducting assess-
ments shortly after intervention completion, resulting in
a lack of long-term follow-up data. This deficiency hin-
ders the evaluation of long-term effects and potential
side effects, making it difficult to assess the long-term
benefits of the intervention measures fully.

The intervention measures included in our study
may be too narrow in scope, focusing solely on exercise
or nutrition (Wada et al., 2022; Wang et al., 2024; Li,
2024; Liu, 2024), without considering psychological,
social, and environmental factors comprehensively. Ad-
ditionally, the intervention measures may lack personal-
ization and fail to be tailored to the specific circumstanc-
es of individual patients. The feasibility and scalability
of interventions are also questionable. For example, in-
ternet-based multidimensional pre-rehabilitation inter-
ventions may face practical challenges, particularly in
resource-limited regions or hospitals (Xue, 2022). Fur-
thermore, some interventions may require specialized
equipment or personnel, making them difficult to scale
up to a broader population.

5 Conclusion

This study summarizes the relevant factors and in-
tervention strategies associated with the development
of frailty in cancer patients, providing a reference for
further research and clinical practice. However, the ab-
sence of a formal quality assessment of the included lit-
erature may pose potential limitations to the strength of
the conclusions. Frailty is relatively common among el-
derly cancer patients and is influenced by a complex ar-

ray of interrelated and dynamic factors. The causal rela-
tionship between these factors remains insufficiently
understood. Moreover, current research on intervention
strategies remains limited, particularly in the areas of
long-term management and preoperative interventions.

Future research should prioritize expanding the
sample size, extending the follow-up periods, and opti-
mizing both frailty assessment tools and intervention
protocols to enhance the understanding of frailty. These
efforts will enhance the reliability, validity, and univer-
sality of the research results, thereby providing a more
robust foundation for clinical decision-making and im-
proving outcomes for elderly cancer patients.
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