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Background: It has been shown that physical activity (PA) improves health outcomes in patients with colorectal cancer. Some
studies have explored a few correlates of PA separately. However, the specifc factors underlying cognitive appraisals and their
pathways remain unclear.
Objective: To investigate the relationship between beneft fnding and PA among patients with colorectal cancer and examine the
mediating role of cancer-related fatigue in this relationship.
Methods: A cross-sectional study was performed at the colorectal departments of a hospital in Guangzhou, China between
November 2023 and May 2024. A total of 355 patients with colorectal cancer were included in the analysis. Data were collected
using the International Physical Activity Questionnaire-Long Form, Beneft Finding Scale, and Cancer Fatigue Scale. Spearman’s
correlation and a structural equation model were used to analyze the data.
Results: Beneft fnding directly (β� 0.20, p< 0.001, 95% confdence interval� 0.09–0.31) and indirectly (β� 0.04, p � 0.030, 95%
confdence interval� 0.01–0.09) infuenced PA through cancer-related fatigue. Moreover, cancer-related fatigue partially me-
diated the efect of beneft fnding on PA.
Conclusions: Beneft fnding and cancer-related fatigue directly and indirectly infuenced PA among patients with colorectal
cancer. Future health education and efective interventions should focus on helping patients actively cope with disease to
concurrently increase beneft fnding and reduce cancer-related fatigue.
Implications for Nursing: Te fndings provide new insights into PA in patients with colorectal cancer and suggest that de-
veloping positive strategies to increase beneft fnding and reduce cancer-related fatigue can thereby improve PA.
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Summary

• To the best of our knowledge, this is the frst study that
investigated the mediating role of cancer-related fa-
tigue in the relationship between beneft fnding and
physical activity among patients with colorectal cancer
in China.

• Clinical health education and interventions should
focus on developing positive strategies to increase

beneft fnding and reduce cancer-related fatigue,
thereby improving physical activity.

1. Introduction

Colorectal cancer (CRC) is the third most common type of
cancer worldwide and the second leading cause of cancer-
related death, accounting for approximately one-ffth of all
cancer-related deaths [1]. In 2020, 1.93 million new cases of
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CRC and 930,000 deaths were recorded worldwide [2]. In
the past 30 years, the incidence and mortality of CRC in
China have increased signifcantly. In addition, the mortality
rate associated with CRC in China was 14.63/100,000 males
and 11.29/100,000 females.Tis evidence indicates that CRC
poses a major public health problem globally [3].

Numerous studies have shown that moderate physical
activity (PA) has a positive impact on health outcomes in
patients with CRC, reducing fatigue, pain, insomnia, con-
stipation, intestinal obstruction, and even mortality [4–8].
PA was defned by the World Health Organization as any
physical movement produced by skeletal muscle that re-
quires energy expenditure [9]. Te World Cancer Research
Fund/American Institute for Cancer Research and American
Cancer Society and Colorectal Cancer Survivorship Care
Guidelines also suggested that patients with CRC should
engage in at least 150min/week of moderate-intensity PA or
75min/week of vigorous-intensity PA [10–12].

Although substantial evidence indicated that moderate
PA has numerous benefts for the prognosis of patients with
CRC, its implementation status is suboptimal [10, 13]. In
general, the levels of PA among patients with CRC remain
low [10]. Findings from the Korean Nation Health and
Nutrition Examination Survey (2008–2011) indicated that
the average weekly PA of patients with CRC is only half of
that recorded for noncancer patients and decreases signif-
icantly with disease progression [14]. Data of 168 patients
with CRC in China showed that only 25.6% met the
guideline recommendations for PA [13]. Li et al. [10]
conducted a study in 282 patients with CRC in China and
reported similar results. Moreover, patients with CRC
usually tend to a sedentary lifestyle. A survey performed in
the Netherlands involving 145 patients with CRC showed
that patients spent 10.2 h/day in a sedentary state [15]. In
China, a cross-sectional study found that only 7.5% of pa-
tients with CRC had sufcient PA and 32.2% patients with
CRC were completely sedentary [16]. In addition, adults
spending more than 8 h/day in a sedentary state were at
increased risk of all-cause mortality by 20% [17]. However,
sufcient PA can prolong survival and was associated with
a 26% relative reduction in mortality among patients with
CRC [18]. Terefore, further study on improving PA in such
patients is crucial.

Multiple factors infuence the level of PA. Cognitive
adaptation theory can contribute to exploring predictors of
PA. Psychological adjustment to illness revolves around
three themes: working to improve one’s self-esteem;
attempting to regain control over events and over one’s
life more generally; and fnding meaning in the experience
and the ability to develop positive fantasies (i.e., optimism)
[19]. When confronted with adverse events, individuals
would actively seek for the meaning in the experience to
facilitate psychological adjustment, which is termed “posi-
tive illusion” [19]. Beneft fnding is a form of “positive il-
lusion” that signifcantly helps cancer patients cope with
disease and engage in PA.

Beneft fnding refers to a cognitive and behavioral
adaptation process in which an individual perceives per-
sonal, social, psychological, and spiritual benefts after

a traumatic event, such as illness [20]. It has been dem-
onstrated that beneft fnding is an important determinant
linked to the adoption and maintenance of PA among pa-
tients with stroke and cancer [20, 21]. A study involving 4252
patients with prostate cancer found a signifcant positive
correlation between beneft fnding and PA level, in which
a higher level of PA is associated with a greater degree of
beneft fnding [20]. Notably, beneft fnding is also con-
sidered a psychological determinant of PA in patients with
CRC, and enhancing beneft fnding can signifcantly im-
prove patient compliance in performing PA [21, 22].

Previous study has shown that cancer-related fatigue
could explain low PA among patients with CRC. Cancer-
related fatigue has been described as a painful, persistent,
subjective sense of physical, emotional, and/or cognitive
fatigue or exhaustion associated with cancer or cancer
treatment. Tis type of fatigue disrupts the daily life and PA
of patients even more than pain and nausea [23]. In a survey
of 1569 patients with cancer, more than 80% of participants
reported that they had experienced cancer-related fatigue.
Cancer-related fatigue was reported by more than 70% of
patients with CRC and persisted in 39% of long-term CRC
survivors [24, 25]. Persistent cancer-related fatigue could
cause exhaustion in patients and reduce PA. Previous study
found that cancer-related fatigue is a signifcant risk factor
for PA, and a lower level of PA was associated with a higher
degree of cancer-related fatigue in patients with breast
cancer [26], lung cancer [27], and CRC [24].

Hence, beneft fnding can positively infuence PA,
whereas cancer-related fatigue can negatively afect PA.
However, previous evidence suggested that a lower degree of
beneft fnding exacerbated cancer-related fatigue and led to
reduced PA. Terefore, theoretically, those three factors
constitute a vicious circle, afecting the prognosis of patients
with CRC. However, the exact relationship between beneft
fnding, cancer-related fatigue, and PA among patients with
CRC remains unknown. Tus, the aim of this study was to
investigate the relationship between beneft fnding and PA
among patients with CRC, and examine the mediating role
of cancer-related fatigue in this relationship.

2. Methods

2.1. Study Design and Data Collection. Tis was an obser-
vational cross-sectional study conducted between November
2023 andMay 2024 in the colorectal departments of a tertiary
frst-class hospital in Guangzhou, China. A total of 355 pa-
tients with CRC were recruited by convenience sampling.Te
inclusion criteria were as follows: (1) confrmation of CRC
diagnosis based on clinical and pathological fndings, (2)
patient age 18 years or older, and (3) ability to communicate
verbally. Te exclusion criteria were as follows: (1) diagnosis
of a psychiatric illness by a physician or active use of anti-
psychotic drugs; (2) patients currently in an active treatment
period within 3 days after the surgery; (3) sufering from
severe liver, kidney, and cardiovascular diseases, musculo-
skeletal system disease, or other exercise contraindications;
and (4) participation in other concurrent PA health education
studies or intervention studies after admission.
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After obtaining approval from the study hospital, re-
searchers conducted unifed training to the investigators to
standardize their language before data collection. Te in-
vestigators screened patients through the medical record
system and recruited participants who met the eligibility
criteria. Te investigators conducted a face-to-face interview
with the participants to introduce the purpose and process of
this study, and invited them to participate in the survey. All
participants voluntarily took part in this study and signed
written informed consent. Te investigators used ques-
tionnaires to collect data on the day before discharge.
Uniform instruction language was employed to instruct
patients on completing the questionnaire. Te question-
naires were flled out by the patients themselves and re-
trieved immediately upon completion on the spot. Te
researcher immediately checked the completed question-
naires. If errors or omissions were detected, the researcher
reconfrmed with the patients and urged immediate cor-
rections or additions.

Te participants completed the questionnaires in the
ward and returned them to investigators. Te following
questionnaires were used: (1) sociodemographic and
disease-specifc data, (2) the International Physical Activity
Questionnaire-Long Form (IPAQ-LF), (3) the Beneft
Finding Scale (BFS), and (4) the Cancer Fatigue Scale (CFS).

2.2. Sample Size. Sample size was calculated according to the
requirements of the ordinal logistic regression analysis and
structural equation model (SEM). Te sample size should be
minimally 15 to 20 times the number of independent var-
iables based on the requirements for ordinal logistic re-
gression analysis [28]. Tis study included 14 independent
variables; thus, the sample size should be 210 to 280 cases.
Te N:q rule was used to calculate the sample size of SEM,
and q was the number of free parameters included in the
model [29]. Te N:q ratio for each free parameter is 10–20
participants [29]. Tere were eight free parameters in this
study; therefore, 80–160 participants were required. In
conclusion, by considering a 15% nonrespondent rate, the
fnal sample size was at least 248.

2.3. Measurements

2.3.1. Sociodemographic and Disease-Specifc Data. Te
demographic and disease-related questionnaire was
designed to investigate the sociodemographic and disease-
specifc characteristics of patients. It included 12 questions
focusing on sex, age, education level, marital status, monthly
household income, medical history, etc.

2.3.2. IPAQ-LF. Te level of PA among the participants was
measured using the IPAQ-LF. Te IPAQ-LF was developed
by International Consensus Group on Physical Activity
Measurement in 2001 [30] and translated into Chinese by
Qu et al. in 2004 [31]. Tis tool included fve PA domains,
namely, work-related PA, housework, transportation, leisure
and sport PA, and the time spent sitting. Te questionnaire

has shown good validity and internal consistency (Cron-
bach’s α= 0.927) for measuring the type, frequency (days/
week), and duration (time/day) of PA [31].

Metabolic equivalent (MET) was used to assess the in-
tensity of PA.TeMETfactor represents the amount of oxygen
used at rest, which is 3.5mL of oxygen per kg body weight per
min. According to IPAQ guidelines, PA intensity was divided
into walking (travel from one place to another on foot, both at
work and at home, and was used only for recreation, sport,
exercise or leisure), moderate PA (e.g., weight-bearing, regular
cycling, cleaning the yard, eight trigrams boxing, and shad-
owboxing), and vigorous PA (e.g., heavy lifting, digging,
aerobics, or fast cycling); MET values of 3.3, 4.0, and 8.0 were
assigned to these levels of PA intensity [32].

Energy consumption associated with each type of PA was
calculated as follows: the MET value of this activity × daily
activity time (min)× activity days/week. Total PAwas the sum
of energy consumption associated with the three levels of
intensity. According to the MET value, the PA was catego-
rized as low-intensity (< 600 MET-min/week), moderate-
intensity (600–2999 MET-min/week), and vigorous-intensity
(≥ 3000 MET-min/week) PA. Te detailed methodology for
calculating MET-min can be found on the IPAQwebsite [31].
In this study, recommendations of the American College of
Sports Medicine were used to evaluate whether the PA status
of patients with cancer was up to the standard (i.e., at least
150min of moderate-intensity PA or 75min of vigorous-
intensity PA per week) [33]. In the present investigation,
Cronbach’s α of the scale was 0.62.

2.3.3. BFS. Beneft fnding was measured using the BFS,
which was developed by Antoni in 2001 [34]. In 2015, Liu
et al. [35] revised the BFS with 22 items in six subcategories,
including family relations, health behaviors, social relations,
acceptance, personal growth, and world view. A 5-point
Likert scale is used for responses, yielding total scores from
22 to 110; higher scores indicate the higher levels of beneft
fnding. Te BFS has shown good validity and internal
consistency (Cronbach’s α� 0.95) among patients with
cancer [36]. In this study, Cronbach’s α of this scale was 0.96.

2.3.4. CFS. Cancer-related fatigue was measured using the
CFS, developed by Okuyama in 2000 [36]. It comprises 15
items and covers three subcategories, namely, afective fatigue
(four items), cognitive fatigue (four items), and physical fatigue
(seven items). A 5-point Likert scale is used for responses,
yielding total scores from 0 to 60; higher scores indicate higher
levels of cancer-related fatigue. Cancer-related fatigue was
classifed into three levels, namely, Mild Fatigue (0–19),
Moderate Fatigue (20–40), and Severe Fatigue (41–60). Te
CFS among patients with cancer has demonstrated good
validity and internal consistency (Cronbach’s α� 0.90) [37]. In
this study, Cronbach’s α of the scale was 0.87.

2.4. Ethical Considerations. Tis investigation conformed
with the principles of the Declaration of Helsinki [38]. Tis
study was approved by the manager of the participating
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hospital. Te patients were informed that participation was
voluntary and provided written informed consent. Ethical
approval was provided by the Sun Yat-sen University Cancer
Center (approval number: B2024-067-01).

2.5. Statistical Analysis. A database of PA data was created
with Microsoft Excel software to enter and manage the data.
Data entry was done by the principal researcher, and the
original questionnaire data after input were checked to ensure
the accuracy of the data. Before data analysis, the data re-
garding PA were entered into SPSS 25.0 software. Data were
analyzed using SPSS, Version 25.0 (IBM Corp., Armonk, NY,
USA), and Mplus, Version 8.1 (Muth’en & Muth’en, Los
Angeles, CA, USA). Firstly, descriptive statistics (e.g., fre-
quencies, median, means, and standard deviations [SD]) were
used to describe the sociodemographic and disease-specifc
characteristics of patients. Secondly, descriptive statistics (e.g.,
mean± SD) were used to describe PA, beneft fnding, and
cancer-related fatigue. Tirdly, Spearman’s correlation anal-
ysis was used to analyze the correlation among PA, beneft
fnding, and cancer-related fatigue. Finally, SEM was used to
assess the mediating efect of cancer-related fatigue in the
relationship between beneft fnding and PA, and only the
total scores of the relevant variables were used. Previous
studies indicated that the comparative ft index and
Tucker–Lewis index values above 0.90, the root mean square
error of approximation values, and the standardized root
mean square residual values lower than 0.08 were indicative of
a good model. A total of 5000 bootstrap samples drawn from
the dataset were used to test the indirect efects [29, 39]. Te
95% confdence interval (CI) did not include zero indicated
that the indirect efects were statistically signifcant [39]. p

values < 0.05 indicate the statistically signifcant diferences.
Te percentage of missing data for each variable was analyzed.
Since there were no missing data, no methods for handling
missing data were applied.

3. Results

3.1. Participant Characteristics. A total of 362 patients met
the inclusion criteria, while seven patients were excluded due
to refusal to participate in the study. Finally, a total of 355
patients completed data collection and were included in the
data analysis (response rate: 98.1%).

Te mean age of patients was 58.10 (±10.93) years. Te
majority of the patients were male (59.2%), middle-aged
(52.4%), married (87.6%), and unemployed (70.1%). Most
participants had medical insurance (97.7%). Approximately
a quarter of the participants (22.0%) had a monthly
household income of less than 2000 Chinese Yuan. Ap-
proximately half of the participants (50.1%) did not attend
high school. More than half (55.8%) were diagnosed with
rectal cancer, and nearly one-ffth (16.9%) had enterostomy.
Approximately a quarter of the participants (22.0%) had lost
5 kg of weight in the last 6months. In addition, 8.2% of the
participants had a family history of intestinal polyps
(Table 1).

3.2. Descriptive Statistics. Skewness and kurtosis were used
to test normality. Except for PA, the scores of beneft fnding
and cancer-related fatigue conformed to normal distribu-
tion. Te median of PA among patients with CRC was
4022.10 (±7505.27) MET-min/week, and only 41.4% of the
patients reached the PA recommendations of the American
College of Sports Medicine. Among the 355 participants,
18.3% (n� 65), 37.7% (n� 134), and 44.0% (n� 156) re-
ported low-intensity, moderate-intensity, and vigorous-
intensity PA.

As shown in Table 2, the mean beneft fnding score was
69.61 (±16.85). Among the six dimensions, patients
benefted the most in the health behaviors dimension and
the least in the world view dimension. Te mean cancer-
related fatigue score was 19.18 (±8.48), and the worst scores
were observed in the afective fatigue dimension. In addi-
tion, more than half of the patients with CRC (51.3%) had
moderate fatigue.

3.3. Correlation Analysis. As shown in Table 3, higher levels
of beneft fnding were signifcantly positively correlated
with PA (r� 0.28, p< 0.01). A greater degree of cancer-
related fatigue was signifcantly negatively associated with
PA (r� −0.25, p< 0.01). Additionally, higher levels of beneft
fnding were negatively correlated with cancer-related fa-
tigue (r� −0.30, p< 0.01).

3.4. Ordinal Logistic RegressionAnalysis. Te ordinal logistic
regression analysis showed that a family history of intestinal
polyps (odds ratio [OR]� 0.27, p � 0.003, 95%CI: −2.16–
−0.43) and beneft fnding (OR� 0.98, p � 0.005, 95%CI:
−0.03–−0.01) markedly increased PA. However, higher
levels of cancer-related fatigue (OR� 1.05, p< 0.001, 95%CI:
0.02–0.08) and weight loss in the last 6months (OR� 1.07,
p � 0.005, 95%CI: 0.21–1.19) markedly decreased PA
(Table 4).

3.5. Mediation Analysis. PA data did not conform to the
normal distribution and were logarithmically transformed
prior to mediation analysis. Table 5 and Figure 1 both
showed the model with standardized path coefcients,
demonstrating an excellent ft (χ2/degree of freedom� 2.729,
p< 0.001; root mean square error of approximation� 0.070,
90%CI� 0.057–0.083, p � 0.006; comparative ft index-
� 0.942, Tucker–Lewis index� 0.927, standardized root
mean square residual� 0.077). In the fnal model, the re-
lationship between beneft fnding and cancer-related fatigue
(Path a, β� −0.24, p � 0.001) and the association between
cancer-related fatigue and PA (Path b, β� −0.18, p � 0.003)
were statistically signifcant. Te direct efect of beneft
fnding on PA was also statistically signifcant (β� 0.20,
p< 0.001). Moreover, the mediating efect of cancer-related
fatigue on the relationship between beneft fnding and PA
was statistically signifcant (a× b� 0.04, p � 0.030, 95%CI:
0.01–0.09). Te results indicated that beneft fnding exerted
an indirect efect on PA through cancer-related fatigue. Tis
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mediating efect accounted for 16.7% of the total efect. In
this model, having a history of intestinal polyps had a sig-
nifcant positive impact on PA (β� 0.12, p< 0.01); never-
theless, the paths from age and weight loss to PA were not
signifcant. Te all paths of PA in this model together
explained 11.90% of the variance in PA.

4. Discussion

In this study, the median score of PA for patients with CRC
was 4022.10 MET-min/week, which was suboptimal. Only
41.4% of patients with CRC reached the requirements stated
in guidelines (i.e., at least 150min of light to moderate PA/
week). Moreover, 18.3% of patients with CRC had low-
intensity PA, mainly including sedentary and walking. Our
results revealed that 50.6% of patients with CRC reported
insufcient PA, which was lower than a previous study
conducted in Canada (71.6%) [10]. A study involving 168
patients with CRC in China showed that only 25.6% of
patients with CRC reached the recommended level of PA
[13]. Tis indicated that, despite improvements, the PA of
patients with CRC can be further improved. Breedveld-
Peters et al. [40] performed a study in 151 patients with
CRC and found that patients reporting higher levels of
fatigue were more likely to be dissatisfed with participation
restrictions on everyday life and PA. Furthermore, some
patients lacked PA-related knowledge and thought that they
should be more sedentary as well as reduce PA to avoid
symptom aggravation and unnecessary injury. Terefore,
nurses should assist patients in establishing the correct
concept regarding exercise and help them develop safe,
personalized, and regular PA plans.

Te results of this study indicate that beneft fnding and
cancer-related fatigue are important predictors of PA in
patients with CRC. Beneft fnding had a direct efect on
cancer-related fatigue and PA, as well as an indirect efect on
PA through cancer-related fatigue. Our analysis found
a signifcant positive correlation between beneft fnding and
PA, indicating that a higher level of beneft fnding can
increase PA in patients with CRC. Tis association was also
observed in studies of patients with multiple sclerosis and
multiple primary cancers [41, 42]. Martin et al. [42]

performed a qualitative study in 12 patients with multiple
sclerosis and demonstrated that higher levels of beneft
fnding were linked to greater perseverance and optimism,
a more positive attitude toward negative events, and a higher
likelihood of participating in PA. In a cross-sectional study
of 238 patients with multiple primary cancers, Belcher et al.
[41] reported that beneft fnding was positively related to
health behaviors. In addition, they reported that beneft
fnding plays an important positive role in promoting PA.
Patients with greater degrees of beneft fnding tend to pay
more attention to their own health and have a stronger sense
of health responsibility. Tis may be because such patients
can more efectively recover from negative events associated
with the disease and actively participate in PA to promote
physical health than those with a smaller degree of beneft
fnding. Terefore, it is crucial to help patients with CRC
develop a positive attitude toward the disease. Tis would
enable them to more efectively cope with their disease and
strengthen beneft fnding, in turn improving their level
of PA.

Te present study showed that more than half of the
patients with CRC had moderate cancer-related fatigue; this
fnding is consistent with results obtained from previous
studies [43–45]. Cancer-related fatigue is common in pa-
tients with CRC, markedly afecting their daily life and
quality of life. In this investigation, cancer-related fatigue
emerged as a signifcant impediment to PA in patients with
CRC, in agreement with previous studies [13, 44]. Kang et al.
[13] investigated the relationship between fatigue and PA
among 168 patients with CRC. Tey found that fatigue was
a major impediment to PA. Lecat et al. [44] conducted
a cross-sectional study in 65 patients with multiple mye-
loma, and the data revealed that patients with higher levels of
cancer-related fatigue were more likely to avoid partici-
pating in PA than those with lower levels of cancer-related
fatigue. Indeed, the worst scores were noted in the afective
fatigue dimension, indicating that these patients may be
weak, stay in bed longer, have a poor social life, and have
high emotional stress, leading to reduced willingness to
participate in PA. However, our results and those of other
studies demonstrated that most patients with CRC experi-
ence cancer-related fatigue, resulting in a negative impact on

Table 2: Characteristics of physical activity, beneft fnding, and cancer-related fatigue (N� 355).

Variables Possible range Total scorea Minimum Maximum Item scorea Rank
Physical activity (MET-min/week) — 4022.10± 7505.27 33 115584.00 — —
Beneft fnding 22–110 69.61± 16.85 22 10 3.16± 0.77 —
Health behaviors 3–15 10.57± 2.98 3 15 3.52± 0.99 1
Family relations 2–10 6.96± 1.88 2 10 3.48± 0.94 2
Social relations 3–15 9.46± 2.77 3 15 3.15± 0.92 3
Acceptance 3–15 9.32± 2.76 3 15 3.11± 0.92 4
Person growth 7–35 21.61± 6.12 7 35 3.09± 0.87 5
World view 4–20 11.70± 3.47 4 20 2.92± 0.87 6

Cancer-related fatigue 0–60 19.18± 8.48 0 39 1.28± 0.57 —
Afective fatigue 0–16 7.58± 3.14 0 16 1.90± 0.78 1
Cognitive fatigue 0–16 4.32± 2.77 0 11 1.08± 0.69 2
Physical fatigue 0–28 7.28± 4.63 0 20 1.04± 0.66 3

Note: MET, metabolic equivalent.
aValues are presented as the mean± standard deviation.
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Table 3: Bivariate correlations between variables in spearman correlation for physical activity, beneft fnding, and cancer-related fatigue
(N� 355).

Variables
Bivariate correlations

Physical activity Beneft fnding Cancer-related fatigue
Physical activity 1
Beneft fnding 0.28∗∗ 1
Cancer-related fatigue −0.25∗∗ −0.30∗∗ 1
∗∗p< 0.01 (two-tailed).

Table 4: Ordinal logistic regression analysis for physical activity among patients with colorectal cancer (N� 355).

Variables β SE Wald value p value OR
95%CI

Upper limit Lower limit
Beneft fnding −0.02 0.01 7.19 0.005∗∗ 0.98 −0.03 −0.01
Cancer-related fatigue 0.05 0.01 13.74 < 0.001∗∗ 1.05 0.02 0.08
Age 0.02 0.01 3.06 0.080 1.02 −0.01 0.04
Family history of intestinal polyps
No (reference group) — — — — 1 — —
Yes −1.30 0.44 8.59 0.003∗∗ 0.27 −2.16 −0.43

Weight loss
No (reference group) — — — — 1 — —
Yes 0.70 0.25 7.95 0.005∗∗ 1.07 0.21 1.19

Abbreviations: CI, confdence interval; OR, odds ratio; SE, standard error.
∗∗p< 0.01 (two-tailed).

Table 5: Mediation analysis of beneft fnding, cancer-related fatigue, and physical activity (N� 355).

Path/efect β (95%CI) SE p value
BF⟶CRF⟶PA a (BF⟶CRF) −0.24 (−037, −0.08) 0.07 0.001∗∗

R2 � 0.119

b (CRF⟶PA) −0.18 (−0.29, −0.05) 0.06 0.003∗∗

c’ (BF⟶PA) 0.20 (0.09, 0.31) 0.06 < 0.001∗∗
a× b 0.04 (0.01, 0.09) 0.02 0.030∗

c 0.24 (0.14, 0.35) 0.05 < 0.001∗∗

Note: a, independent variable to the mediator; b, mediator to the dependent variable; c’, direct efect of independent variable on the dependent variable; a× b,
indirect/mediating efect of the independent variable on the dependent variable through the mediator; c, total efect. Te standardized coefcients are
reported.
Abbreviations: BF, beneft fnding; CI, confdence interval; CRF, cancer-related fatigue; PA, physical activity; SE, standard error.
∗p< 0.05 (two-tailed).
∗∗p< 0.01 (two-tailed).

Benefit finding Physical activity

Cancer-related
fatigue

Age Weight loss Family history of
intestinal polyps

–0.24∗∗ –0.18∗

–0.05 –0.10

0.12∗

0.20∗∗

Figure 1: Te mediating efect model of cancer-related fatigue on the relationship between beneft fnding and physical activity. All the
coefcients in the fgure were standardized. ∗p< 0.05 (2-tailed), ∗∗p< 0.01 (2-tailed).

8 European Journal of Cancer Care



their PA. Terefore, nurses should evaluate the cancer-
related fatigue status of patients with CRC and analyze
the cause of cancer-related fatigue in a timely manner. Te
development of targeted interventions to decrease cancer-
related fatigue may improve the PA status and mitigate
adverse outcomes.

Our results revealed that cancer-related fatigue medi-
ated the relationship between beneft fnding and PA.
Specifcally, low levels of beneft fnding increase the level
of cancer-related fatigue, thus decreasing PA. In this study,
more than half of patients with CRC had moderate fatigue,
including afective, cognitive, and physical fatigue. Cancer-
related fatigue aggravates the weakness, sedentary state,
time spent in bed, and decreased physical function of
patients and increases their negative perception of the
disease. In this study, patients with CRC experienced
marked afective fatigue, often feeling mentally exhausted,
depressed, and tired of the disease. In addition, our results
demonstrated that cancer-related fatigue is a negative
factor afecting beneft fnding. A greater degree of cancer-
related fatigue leads to a stronger negative cognition of the
disease, making it difcult for patients to acquire beneft
fnding. Terefore, all these manifestations of cancer-
related fatigue may be related to a decline in beneft
fnding. Tis fnding is consistent with the fndings re-
ported by Sheikh-Wu et al. [46]. A possible explanation is
that greater degrees of cancer-related fatigue promoted
a pessimistic attitude toward the disease, reduced beneft
from the disease, and aggravated negative attitudes toward
various health behaviors, thereby decreasing PA. Sheikh-
Wu et al. [46] conducted a cross-sectional study in 117
patients with CRC and found that positive psychology
(beneft fnding and post-traumatic growth) partially me-
diates the relationship between symptoms (fatigue/feeling
sluggish) and quality of life. Tis evidence indicated that
patients with CRC should positively cope with their cancer
and treatment, thereby decreasing their symptoms and
improving their quality of life [47]. In this study, beneft
fnding directly contributed to increasing PA and indirectly
increased PA via decreasing cancer-related fatigue.
Terefore, our fndings suggest that key measures to im-
prove PA should simultaneously focus on improving
beneft fnding and reducing cancer-related fatigue in
patients with CRC.

In our study, the direct relationship between a family
history of intestinal polyps and PA was signifcant, in-
dicating that this factor can directly positively afect PA.
Tese fndings are consistent with those reported by Li et al.
[48]. Collectively, the data showed that patients with a family
history of intestinal polyps may perceive themselves as more
fragile and susceptible to disease; therefore, they actively
engage in PA to prevent CRC. Brenner et al. [49] in-
vestigated 2496 individuals in Canada to assess the re-
lationship between PA and the incidence of colorectal
polyps. In accordance with the fndings of this study, they
found that increased PA is associated with a reduced in-
cidence of colorectal polyps. A possible explanation was that
patients with a family history of intestinal polyps are at
a higher risk of developing CRC; hence, they tend to focus on

preventing CRC. To reduce the risk of CRC, they actively
take various measures to maintain physical health, including
a healthy diet, good-quality sleep, weight loss, and regular
PA. Consequently, future interventions for improving PA
should focus on helping patients with a family history of
intestinal polyps to establish a correct perspective on PA.

Tis was the frst study to analyze the mediating efect of
cancer-related fatigue on the relationship between beneft
fnding and PA in patients with CRC. Beneft fnding and
cancer-related fatigue were identifed as potentially signif-
cant factors afecting PA, and cancer-related fatigue partially
mediates the relationship between beneft fnding and PA in
patients with CRC.Terefore, interventions targeting beneft
fnding and cancer-related fatigue are crucial for improving
PA levels among patients with CRC, thereby promoting their
health and enhancing their overall quality of life.

4.1. Study Limitations. Tis study had several limitations
that should be acknowledged. Firstly, the study employed
a cross-sectional design; thus, causal inferences cannot be
drawn. Secondly, Cronbach’s α of the IPAQ-LF scale was
only 0.62, indicating potential measurement error and
limiting the generalizability of the fndings. Future studies
should adopt more accurate instruments to assess PA in
patients with CRC. Tirdly, self-reporting questionnaires
were used, possibly introducing a recall bias. Finally, con-
venience sampling was used, which may limit the general-
izability of the fndings.

5. Conclusions

In summary, our fndings provide new insights into PA in
patients with CRC and have important implications for
future interventions to enhance PA. Te data implied that
increasing beneft fnding and reducing cancer-related fa-
tigue can directly and indirectly improve PA among patients
with CRC. Terefore, future efective interventions should
focus on helping patients change their negative attitudes
toward the disease, thereby improving their beneft fnding.
Additionally, it is necessary to develop efective measures to
maintain the physical and mental health of patients, thereby
reducing cancer-related fatigue and then improving their
PA. Tese fndings emphasized that comprehensive in-
tervention measures toward enhancing PA should consider
improving beneft fnding and decreasing cancer-related
fatigue concurrently.
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