International Journal of General Medicine Dove

ORIGINAL RESEARCH

Cancer-Related Fatigue and Its Influencing Factors
Among Colorectal Cancer Patients: A Generalized
Linear Modeling Approach

Song Wang®', Yuanyuan Song?, Huaguo Zhang?, Jing Song®, Xiaoyan Guo®, Xiaolian Jiang

'West China School of Nursing, West China Hospital, Sichuan University, Chengdu, Sichuan, People’s Republic of China; 2Department of Critical Care
Medicine, West China Hospital, Sichuan University, Chengdu, Sichuan, People’s Republic of China; 3Department of Nursing, Beijing Shijitan Hospital,
Capital Medical University, Beijing, People’s Republic of China; *School of Stomatology, Bengbu Medical University, Bengbu, Anhui, People's Republic of
China; *Department of Pharmacy, Dezhou Municipal Hospital, Dezhou, Shandong, People’s Republic of China

Correspondence: Xiaolian Jiang, West China School of Nursing, West China Hospital, Sichuan University, No. 37, Guoxue Lane, Wuhou District,
Chengdu, Sichuan, 610041, People's Republic of China, Email jangxaolianhl@ |63.com; jiang_xiaolian@126.com

Purpose: This study aimed to improve cancer-related fatigue (CRF) and health outcomes of colorectal cancer patients by under-
standing the status quo of CRF, exploring the relations of coping, anxiety symptoms, depressive symptoms, body image perception and
CREF, and also identifying the factors affecting CRF based on a generalized linear modeling approach.

Patients and Methods: An exploratory cross-sectional study was conducted on 370 colorectal cancer patients at two hospitals in
Anhui Province, China, from July 2020 to February 2021. The data were collected by using general information questionnaire, cancer
fatigue scale, simplified coping style questionnaire, generalized anxiety disorder-7 scale, patient health questionnaire-9, and body
image scale. Descriptive statistics, #-tests, one-way analysis of variance, Pearson correlation analyses, and generalized linear model
analyses were applied to analyze the data.

Results: The average CRF score of the patients was 21.612 (SD=6.160), with a prevalence rate of 69.4% for clinically relevant
fatigue. The generalized linear model revealed that: In step 1, gender (female) (B=1.799, Waldy’=7.506, p=0.006), per capita monthly
income (1001-3000 RMB) (B=—1.673, Wald)(z=5.536, p=0.019) and treatment modalities (chemotherapy+others) (B=2.425,
Waldy’=8.211, p=0.004) were related to CRF. In step 2, depressive symptoms (B=1.223, Waldy’=129.019, p<0.001) and negative
coping strategies (B=0.215, Waldy’=11.347, p=0.001) exhibited significant positive correlations with CRF, positive coping strategies
(B=—0.319, Waldy’=59.175, p<0.001) showed significant negative correlations with CRF; While anxiety symptoms (B=0.162,
Waldy’=1.840, p=0.175) and body image perception (B=0.013, Waldy’=0.048, p=0.826) had no correlations with CRF.
Conclusion: The prevalence of CRF was relatively high among colorectal cancer patients. Coping and depressive symptoms were the
modifiable influencing factors of CRF. Tailored interventions dedicated to promoting positive coping behavior, diminishing negative
coping behavior and reducing depressive symptoms may improve the CRF of patients with colorectal cancer. Healthcare providers
working with these patients should receive corresponding education and training in these complementary treatments. Additionally,
when developing non-pharmacological interventions, appropriate consideration of the patients’ gender, income condition and the type
of anticancer treatment is also necessary.
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Introduction

Colorectal cancer is the third most common malignancy around the world and the second most common in China, with
standardized incidence rates of 19.5 per 100,000 and 23.9 per 100,000 in 2020, respectively.' It is predicted that the
number of new cases of colorectal cancer will reach 3.2 million worldwide in 2040.> Colorectal cancer has brought
a heavy disease burden to the current society and become a growing global public health issue. Therefore, it is necessary
to raise public attention to the population of colorectal cancer.
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With the continuous progress and development of diagnosis and treatment techniques for cancers, the overall survival
for colorectal cancer has been prolonged and the survival rate has also increased.*® Although various screening
programs and treatment modalities of colorectal cancer bring considerable benefits for patients, they also lead to a raft
of symptom burdens, which have serious impact on the quality of life of patients. Cancer-related fatigue (CRF) is one of
the most disabling and distressing symptoms reported by people diagnosed with cancer, especially among patients
undergoing chemotherapy, radiotherapy, and biological therapy.” CRF was defined as “a distressing, persistent, subjective
sense of physical, emotional, and/or cognitive tiredness or exhaustion related to cancer or cancer treatment that is not
proportional to recent activity and interferes with usual functioning” by the National Comprehensive Cancer Network
(NCCN).® CRF was pervasive in cancer patients. The prevalence of CRF varied across different studies depending on the
cancer types, clinical stages, treatment methods, assessment tools and measurement time, research design, sample size,
etc. In a meta-analysis including 84 studies of patients with mixed types of cancer, the pooled prevalence of CRF was
reported to be 52.0%,” which was relatively high. The prevalence of CRF among short-term (within 5 years since
diagnosis) and long-term survivors (>5 years since diagnosis) with colorectal cancer were 41% and 35%, respectively.'”
CRF exerts profound detrimental effects on the physical, psychological, social functioning, and economic aspects for
both patients and their primary family members; and may degrade quality of life, affect treatment compliance and future
rehabilitation, and reduce overall survival of patients.'''*

As a symptom with high incidence and severe adverse outcomes, CRF is often neglected by patients and medical
staff, it has been underestimated and inadequately managed in clinical settings.'>'® One of the main barriers to the
effective management may be associated with a lack of evidence about the influencing factors and personalized
interventions of CRF.!” Thus, early understanding and identifying the factors affecting CRF is of vital importance in
developing a tailored intervention to alleviate this symptom for cancer populations.

Given the subjective and multidimensional nature of CRF, the influencing factors of CRF are complex and multi-
faceted, including demographic, cancer- or treatment-related, clinical, psychosocial, behavioral, physiological, genetic
factors, and so on.'®' Despite the emergence of a large number of studies on CRF, relevant studies regarding the
influencing factors of CRF mainly concentrated on the patients with lung cancer or breast cancer, there was a paucity of
literature that examined factors (especially some modifiable psychosocial factors) associated with CRF in colorectal
cancer patients. Additionally, the relationships between CRF and its associated factors, such as gender, age, marital
status, occupational status, anxiety and depressive symptoms, and other psychosocial factors, remain discrepant and
inconclusive.” #2922

From the perspectives of supportive care, understanding the modifiable or controllable psychosocial factors of
CREF, early identifying the patients at a high risk of experiencing fatigue, and offering some tailored interventions
are of great significance for improving the quality of life and positive health outcomes of cancer patients. Cancer
itself and related treatments may also bring a series of psychosocial concerns to patients, such as various negative
emotions (eg, anxiety, depression), changes in coping styles (eg, coping with avoidance or denial), changes to
patients’ appearance (eg, body image concerns),”* etc. Up to now, the research on the psychosocial factors affecting
CRF in colorectal cancer patients are relatively scarce. In addition, it is not clear if these existing psychological
variables (symptoms of depression and anxiety) lead to CRF or are caused by CRF, these causal relationships need
to be further clarified in subsequent studies. To our knowledge, the influence of different coping styles and body
image perception on CRF among colorectal cancer patients has rarely been examined before. Two systematic
reviews reported that body image distress had been linked to chronic fatigue among breast cancer patients;>**
however, the relationship between body image and fatigue in patients with colorectal cancer is unknown. Therefore,
the purpose of this study was to understand the relations of coping, anxiety symptoms, depressive symptoms, body
image perception and CRF among colorectal cancer patients, particularly explore the impact of these psychosocial
factors on CRF, construct a preliminary model on influencing factors, help healthcare providers develop effective

interventions and promote CRF management for colorectal cancer population.
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Patients and Methods

Design and Participants
This investigation was an exploratory cross-sectional study reported in compliance with the STROBE checklist (https://
www.strobe-statement.org/). A convenience sample of 370 colorectal cancer patients undergoing postoperative adjuvant

therapy was recruited from the oncology division, the radiation oncology division, and the gastrointestinal surgery
division of two hospitals affiliated to a medical university in Anhui Province, China between July 2020 and
February 2021. G*Power version 3.1.9.7 software (available from https://stats.oarc.ucla.edu/other/gpower/) was used

to estimate the sample size.”® When the medium effect size f* of multiple linear regression for F-test was 0.15, an a error
probability=0.05, a power (1-f error probability)=0.80,> the number of predictors in our study was 19, the minimum
sample size should be 153. Considering a drop-out rate of 20%, the optimal number of participants was 184.

The inclusion criteria of the cases were as follows: (1) people diagnosed with colorectal cancer by histopathological
examination; (2) age of 18 years old or more; (3)Karnofsky performance status score more than 60 points; (4) awareness of
the illness diagnosis and undergoing postoperative adjuvant therapy at least once; and (5) willing to take part in the study
and sign the informed consent. The exclusion criteria of the cases were as detailed below: (1) people within a month after
surgery; (2) with primary malignancies in other sites; (3) with other serious life-threatening diseases; (4) with language or
written communication difficulties; and (5) with cognitive impairment, or a history of psychiatric illness.

Study Process

The study was agreed by the Ethics Committee of the relevant hospitals (Approval Number: 2020#482). The investiga-
tors selected potential participants through the patient information platform (PIP), which mainly included a list of patient
bed information and an electronic medical record system. The researchers first screened the patients diagnosed with
colorectal cancer through a list of patient bed information, and then reviewed their medical records through an electronic
medical record system to identify the eligible patients; finally, contacted and invited them to participate in our study.
Before the formal investigation, the purposes, significance, and detailed procedures of the study were explained to the
respondents who met all inclusion criteria using unified instructions. After signing the informed consent, the question-
naires were administered to the patients who were asked to fill in the self-reported questionnaires within 10-20 minutes.
To avoid mutual interference between the patients in the same ward and protect their confidentiality or sensitive
information, we placed them in a relatively separate and quiet room to complete the questionnaires. During the
investigation, the patients independently completed the questionnaires according to their actual situations; If the patients
had any questions about the contents of questionnaires, the investigator would assist in answering them. The researchers
checked the integrity of the submitted questionnaires and informed patients to fill in any omissions. All data of the
patients were confidential and anonymous. After each data was encoded, and then collated and analyzed. Any personal
information about the patients would not appear in the literature. The data were input into statistical software and
reviewed by two researchers.

Variables and Measurements

Sociodemographic and Disease-Related Data Questionnaire

The questionnaire was self-designed by the research group, including fourteen variables, eg, gender, age, educational
level, marital status, primary residence, dwelling state, family per capita monthly income, and employment status; cancer
site, clinical stages, treatment modalities, number of chemotherapy cycles, stoma, and other chronic diseases. The above
data were collected from the patients’ medical records, when the information was incomplete, the investigators could
obtain relevant data from the patients.

Cancer Fatigue Scale(CFS)

The CFS was designed by Okuyama to assess the fatigue severity of cancer patients.”® It is a 15-item self-rating scale,
consisting of 3 domains: physical fatigue, affective fatigue, and cognitive fatigue. A Likert five-point rating method is
used on a scale of O(not at all) to 4(very much), the total score of CFS is 0 to 60 points, with higher scores representing
more severe fatigue. The cut-off value of CFS is 18/19, the total score of CFS >18 points is defined as “clinical
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fatigue”.?” Clinical fatigue refers to the patient being disturbed by at least one of the following aspects: fatigue interfered
with (a) walking ability, (b) sleep, (c) normal work, (d) mood, (e)relationships with others, (f) enjoyment of life, and (g)
general activities of life, in the past 24 hours.”” Some good psychometric properties of CFS in cancer patients have been
reported in a previous study.”® The Chinese version of CFS has also been proven to have satisfactory reliability and

validity.*®*' The Cronbach’s alpha coefficient for this scale in the present sample was 0.93.

Simplified Coping Style Questionnaire(SCSQ)

The SCSQ is a self-reported questionnaire developed by Xie in 1998 for assessing coping patterns that individuals adopt
when they encounter difficulties and/or setbacks.>* The scale includes 20 items and 2 dimensions: positive coping styles
(items 1 to 12) and negative coping styles (items 13 to 20). Each item is scored on a four-point Likert scale ranging from
O(never) to 3(very often). The total scores of positive coping and negative coping range from 0 to 36 points, 0 to 24
points, respectively. Individuals with higher positive/negative coping scores were more likely to take positive/negative
coping strategies.> Positive coping strategies: such as relieving oneself through work, learning, or other meaningful
activities; talking with others and disclosing inner troubles; trying to find the good side of things. Negative coping
strategies: such as attempting to put problems aside through rest or vacation; eliminating troubles through smoking,
drinking, eating, etc; believing that “time will change the status quo, the only thing to do is waiting”. The SCSQ (Chinese
version) was widely used in patients with cancer, the Cronbach’s alpha coefficients for positive coping and negative
coping subscales in our study were 0.86 and 0.83, respectively.

Generalized Anxiety Disorder-7 (GAD-7) Scale

The 7-item GAD scale was developed by Spitzer’® for screening the cases with generalized anxiety disorders and
assessing the severity of anxiety symptoms, with Cronbach’s alpha coefficient of 0.92. The GAD-7 is scored on a four-
point Likert-type scale ranging from O(not at all) to 3(almost every day). The total score of GAD-7 is 0 to 21 points, the
higher the score, the more severe the anxiety. A GAD-7 score of 0—4 indicates without anxiety, >5 indicates anxiety (5-9:
“mild anxiety”; 10~14: “moderate anxiety”; and 15-21: “severe anxiety”).>* The GAD-7 scale has been verified to be
reliable among Chinese inpatients, with Cronbach’s alpha coefficient of 0.90.*% In the current study of colorectal cancer
patients, the Cronbach’s alpha coefficient for GAD-7 scale was 0.83.

Patient Health Questionnaire-9(PHQ-9)

The PHQ-9 developed by Kroenke®® is a reliable and valid 9-item self-reported measure of depression severity, with
Cronbach’s alpha coefficient of 0.89. Each item of the PHQ-9 is scored on a four-point Likert scale ranging from O(not at
all) to 3(almost every day). The total score of PHQ-9 ranges from 0 to 27 points, the higher the score, the more severe the
depression.>” A PHQ-9 score of 0—4 represents without depression, >5 represents depression (5-9: “mild depression”;
10-14: “moderate depression”; 15-27: “moderately severe to severe depression”). In the present study of colorectal
cancer patients, the Cronbach’s alpha coefficient for PHQ-9 was 0.80.

Body Image Scale(BIS)

The BIS is a 10-item self-rating measure developed by Hopwood*® to assess participants’ feelings and changes about
their bodies and appearances. Zhang revised the scale into Chinese version and applied it to Chinese cancer
populations.®® The BIS has 3 dimensions: affective dimension (items 1, 2, 4, 6), behavioral dimension (items 5, 7),
and cognitive dimension (items 3, 8, 9, 10). It uses a four-point response scale (0="not at all” to 3="very much”) and the
total score ranges from 0 to 30 points, with higher scores indicating the higher levels of body image distress, the total
score of the scale >10 is defined as body image disorder.’® The original BIS demonstrated satisfactory psychometric
characteristics, with Cronbach’s alpha coefficient of 0.93.%° In the present survey, this measure also showed better
reliability (Cronbach’s alpha coefficient=0.85).
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Statistical Analyses Methods
Data processing and analysis were performed using IBM SPSS (Version 28.0) software and Jamovi software (Version
2.3.21, download from https://www.jamovi.org/download.html), along with Storm Statistical Platform (www.medsta.cn/

software). Sociodemographic and colorectal cancer-related clinical characteristics of the patients were described by
frequencies (n) and percentages (%). The scores of CRF, coping styles, anxiety, depression, and body image perception
were presented using means, standard deviations (SDs), and 95% confidence intervals (CIs). Independent samples #-test,
one-way analysis of variance (ANOVA) followed by the Bonferroni post-hoc test were used to compare the differences
of CFS scores in participants with different sample groups. Pearson’s correlation analyses were employed to test the
relationships between coping styles, anxiety, depression, body image perception, and CRF. The results of correlation
analyses were shown in a heatmap generated by Jamovi software (Version 2.3.21). A generalized linear model was
constructed to identify the factors that affect CRF and its dimensions. Statistically significant independent variables in
univariate analyses were included into generalized linear model analyses. A p-value of <0.05 was considered statistically

significant.’

Results

Sociodemographic and Disease-Related Characteristics of the Sample

Initially, a total of 370 eligible patients with colorectal cancer were approached, of whom 363 returned complete and
valid responses, 7 were excluded due to duplicated data, thus 363 were finally included for data analyses (effective
response rate of 98.1%). Among these patients, 62.8% were men, 94.2% were middle-aged and elderly, 94.5% were
married, 89.8% were unemployed; most patients had primary school or below education (45.7%), came from rural areas
(57.3%), lived with their family members (97.2%), had an average monthly income of the family of <1000 RMB
(47.1%). 51.2% were colon cancer patients, 79.1% had a III or IV cancer staging, 83.2% undergone chemotherapy only,
92.6% had <6 chemotherapy cycles, 76.9% had no stoma, and 63.4% had no other chronic diseases. Other information
are shown in Table 1.

Table | Sociodemographic and Disease-Related Characteristics of the Patients (n=363)

Variables Subgroups Frequencies | Percentages
Gender Male(Men) 228 62.8%
Female(Women) 135 37.2%
Age (years) <40 21 5.8%
41-60 176 48.5%
261 166 45.7%
Educational level Primary school or below 166 45.7%
Junior high school 113 31.1%
High school 53 14.6%
College or above 31 8.6%
Marital status Yes (married) 343 94.5%
No (single) 20 5.5%
Primary residence Urban areas 155 42.7%
Rural areas 208 57.3%
Dwelling state Living alone 10 2.8%
Living with family members 353 97.2%
Per capita monthly income (RMB) | <1000 171 47.1%
1001-3000 114 31.4%
>3000 78 21.5%
(Continued)
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Table | (Continued).

Variables Subgroups Frequencies | Percentages
Employment status Employed 37 10.2%
Unemployed 326 89.8%
Cancer site Colon 186 51.2%
Rectum 177 48.8%
Clinical stage 1 &Il 76 20.9%
Il and IV 287 79.1%
Treatment modalities Chemotherapy 302 83.2%
Chemotherapy+targeted therapy/ | 61 16.8%
Chemotherapy+immunotherapy
Number of chemotherapy cycles <6 336 92.6%
>6 27 7.4%
Stoma Yes 84 23.1%
No 279 76.9%
Other chronic diseases Yes 133 36.6%
No 230 63.4%

Note: | RMB=0.14 USD.

CFS Scores in Patients with Colorectal Cancer

The average score of CFS was 21.612 (SD=6.160, range 8-39, 95% CI: 20.976-22.247), with a prevalence rate of 69.4%
(252/363, 95% CI: 0.644-0.741) for clinical fatigue (CFS score >18). As to the three dimensions of CFS, the mean score
of physical fatigue was 8.799 (SD=3.619, range 1-20, 95% CI: 8.425-9.172); the mean score of affective fatigue was
8.218 (SD=1.866, range 2—13, 95% CI: 8.025-8.410); the mean score of cognitive fatigue was 4.595 (SD=1.908, range
0-14, 95% CI: 4.398-4.792).

There were statistically significant differences in CFS scores among patients with different genders (=—3.296,
p=0.001), average family monthly incomes (F=3.568, p=0.029), clinical stages (=—2.822, p=0.005), treatment modalities
(=-3.391, p=0.001), number of chemotherapy cycles (r=—2.469, p=0.014) groups (see Table 2); The mean scores of CFS
were significantly higher among patients who were women, those with per capita monthly income of less than 1000

Table 2 Differences Analyses of CFS Scores in Different Sample Groups (n=363)

Variables CFS Scores (MeantSD) t/IF p
Gender -3.296 0.001**
Male (Men) 20.803+6.048
Female (VWomen) 22.978+6.126
Age (years) 0.003% 0.997
<40 21.476+8.830
41-60 21.614+6.059
261 21.627+5.904
Educational level 2.620% 0.052
Primary school or below 22.566%6.093
Junior high school 20.761+6.086
High school 20.547+5.535
College or above 21.419+7.242
Marital status 0.270 0.788
Yes (married) 21.633+6.198
No (single) 21.250+5.581
(Continued)
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Table 2 (Continued).

Variables CFS Scores (MeantSD) t/F p

Primary residence —1.567 0.118
Urban areas 21.026+6.293
Rural areas 22.048+6.037

Dwelling state 1.822 0.069
Living alone 25.100+5.446
Living with family members 21.513+6.157

Per capita monthly income (RMB) 3.568" 0.029*
<1000 22.509+6.172
1001-3000 20.658+5.849
>3000 21.039+6.370

Employment status —1.201 0.230
Employed 20.460+6.393
Unemployed 21.742+6.129

Cancer site 0.379 0.705
Colon 21.731+6.419
Rectum 21.486+5.890

Clinical stage —2.822 0.005%*
1&Il 19.855+5.559
Il and IV 22.077+6.236

Treatment modalities —-3.391 0.00**
Chemotherapy 21.126+5.930
Chemotherapy+targeted therapy/ Chemotherapy+immunotherapy 24.016+6.739

Number of chemotherapy cycles —2.469 0.014*
<6 21.387+6.159
>6 24.407+5.549

Stoma 0.154 0.878
Yes 21.702+6.024
No 21.584+6.210

Other chronic diseases 1.340 0.181
Yes 22.181+6.365
No 21.283+6.027

Notes: “F values; *p<0.05; **p<0.01; | RMB=0.14 USD.
Abbreviations: CFS, cancer fatigue scale; SD, standard deviation.

RMB, those with clinical stages III or IV, those who had received chemotherapy+ (targeted therapy/immunotherapy),
those with number of chemotherapy cycles more than 6 times (see Figure 1). For the categorical variable of average
monthly income of the family, Bonferroni post-hoc analysis was further conducted. The multiple comparisons test results
showed that the CFS score of patients with per capita monthly income of less than 1000 RMB was higher than that of
patients with per capita monthly income of 1001-3000 RMB, the difference was statistically significant, p<0.05. The
information of other variables are shown in Table 2.

The Scores of Psychosocial Variables (Coping Styles, Anxiety, Depression, and Body
Image)

The scores of SCSQ, GAD-7, PHQ-9, and BIS are shown in Table 3. The mean scores of positive coping and negative
coping were 16.653 (SD=5.508, 95% CI: 16.084—17.221) and 8.289 (SD=3.418, 95% CI: 7.937-8.642), respectively,
which were relatively low compared to their total scores. The top five positive coping strategies for the mean score of
items were: “Try to see the good side of things as much as possible” (Mean=1.750, SD=0.575), “Don’t take some
problems too seriously” (Mean=1.630, SD=0.592), “Relieve oneself through work, learning, or other meaningful
activities” (Mean=1.620, SD=0.754), “seeking support from others” (Mean=1.480, SD=0.641), “talking with others
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and disclosing inner distress or troubles” (Mean=1.400, SD=0.764); The top five negative coping strategies for the mean
score of items were: self-consolation (Mean=2.020, SD=0.637), acceptance of reality (Mean=1.330, SD=0.750), fantasy
(Mean=1.290, SD=0.796), relying on others to solve problems (Mean=1.220, SD=0.738), and trying to forget some
unpleasant things (Mean=0.990, SD=0.889). Identifying the most frequent coping strategies used by colorectal cancer
patients can inform the development of tailored interventions.

The mean score of anxiety was 2.488 with a prevalence of 23.4% and that of depression 3.468 with a prevalence of
28.4%. The percentages of different severity of anxiety and depression are shown in Figure 2, the degree of anxiety or
depression was mainly mild. The mean score of BIS was 5.419 with an incidence of 11.8% for body image disorder.

Correlations between CRF and Psychosocial Variables

Pearson’s correlation analyses revealed that the scores of negative coping, anxiety, depression, and BIS were significantly
positively correlated with CFS score (r=0.46, r=0.61, r=0.76, r=0.30, respectively; all p<0.001). Positive coping score
was significantly negatively correlated with CFS score (=—0.57, p<0.001). Besides, the levels of depression and CFS
score yielded the highest correlation (+=0.76, p<0.001) (see Figure 3).
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Table 3 The Scores of SCSQ, GAD-7, PHQ-9, and BIS of the Patients (n=363)

Variables MeantSD/ Frequencies 95% CI for
(Rate %) Mean/Rate

SCSQ
Positive coping 16.653+5.508 16.084-17.221
Negative coping 8.289+3.418 7.937-8.642

GAD-7 2.488+2.271 2.253-2.722
Anxiety (GAD-7 score 25) 85 (23.4%) 0.192-0.281
Without anxiety 278 (76.6%)

PHQ-9 3.468+2.606 3.199-3.737
Depression (PHQ-9 score 25) 103 (28.4%) 0.238-0.333
Without depression 260 (71.6%)

BIS 5.419+3.563 5.051-5.787
Body image disorder (BIS score 210) 43 (11.8%) 0.087-0.156
Without body image disorder 320 (88.2%)

Abbreviations: SCSQ, simplified coping style questionnaire; GAD-7, generalized anxiety disorder-7 scale;
PHQ-9, patient health questionnaire-9; BIS, body image scale; SD, standard deviation; Cl, confidence interval.

Generalized Linear Model Analysis
To identify independent factors affecting the participants’ CRF severity, the scores of CFS and its three dimensions were
employed as the dependent variables respectively, the above-mentioned related variables with p<0.05 (gender, average
monthly income of the family, cancer staging, treatment modalities, number of chemotherapy cycles, positive coping,
negative coping, anxiety, depression, body image) in univariate analyses were used as the independent variables.
A generalized linear model was established (see Table 4). The results showed that: In model 1, gender (female)
(B=1.799, Waldy’=7.506, p=0.006), per capita monthly income (1001-3000 RMB) (B=—1.673, Waldy’=5.536,
p=0.019) and treatment modalities (chemotherapy-+others) (B=2.425, Waldy’=8.211, p=0.004) exhibited significant
correlations with CRF among colorectal cancer patients. In model 2, the psychosocial factors of depressive symptoms
(B=1.223, Waldy’=129.019, p<0.001), positive coping (B=—0.319, Waldy’=59.175, p<0.001) and negative coping
(B=0.215, Waldy’=11.347, p=0.001) showed significant correlations with CRF among colorectal cancer patients;
While anxiety symptoms (B=0.162, Waldy’=1.840, p=0.175), body image perception (B=0.013, Waldy’=0.048,
p=0.826) and other factors had no correlations with CRF.

Positive coping and depressive symptoms predominantly influenced the physical, affective and cognitive aspects of
fatigue; Negative coping predominantly influenced the physical and affective aspects of fatigue; Per capita monthly
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Figure 2 The percentages of different severity of anxiety and depression.
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Figure 3 Correlations between CRF and psychosocial variables: a correlation heatmap.
Note: The numbers in the box O refer to Pearson’s correlation coefficients.
Abbreviations: CFS, cancer fatigue scale; BIS, body image scale; CRF, cancer-related fatigue.

income predominantly influenced the physical and cognitive aspects of fatigue (see Table 5). The results suggest that we
should develop targeted interventions based on the specific characteristics of fatigue.

Influencing Factors Model of CRF Among Colorectal Cancer Patients

Based on the findings of this study, we preliminarily constructed a model on the influencing factors of CRF in colorectal
cancer patients (see Figure 4). When managing fatigue among colorectal cancer patients, health professionals are advised
to be alert to these influencing factors in this model. Whether this model is suitable for other cancer populations, further
validation is needed through future research.

Discussion

CRF is a common side effect of cancer and its treatments among colorectal cancer patients, with reported prevalence
rates ranging from 57% to 100%;**** however, it has not been effectively managed and treated in clinical practice
partially due to its complicated and multiple influencing factors. A comprehensive understanding and evaluation
regarding the related factors of CRF is particularly necessary to promote fatigue management and improve clinical
outcomes for this population.** Being diagnosed with a cancer and receiving related treatments can lead to the change of
coping patterns (eg, coping with avoidance, passiveness, and dependence), psychological distress (eg, anxiety, depres-
sion, fear, and anger), and body image concerns (eg, stoma, scarring, skin color change, and loss of hair or body parts) in
patients with colorectal cancer. Therefore, this study selected the following common variables, coping styles, anxiety,
depression, and body image as major psychosocial factors, and tried to determine their effects on CRF. The findings of
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Table 4 Generalized Linear Model Analysis on the Factors Affecting CRF (n=363)

Variables B SE 95% CI for Wald | Wald > | df P

Lower | Upper

Model |
(Intercept) 19.997 | 0.781 18467 | 21.527 | 656.180 [ 0.000%**
Gender (ref. Male)

Female 1.799 0.657 0.512 3.086 7.506 [ 0.006**
Per capita monthly income (RMB) (ref. <1000)

>3000 —-1.189 | 0.821 —2.798 | 0.420 2.096 [ 0.148

1001-3000 -1.673 | 0.711 -3.066 | —0.279 | 5.536 [ 0.019*
Clinical stage (ref. | & Il)

Il and IV 1.472 0.775 —0.046 2.990 3.612 | 0.057

Treatment modalities
(ref. Chemotherapy)

Chemotherapy+others 2.425 0.846 0.766 4.084 8211 | 0.004**
Number of chemotherapy cycles (ref. <6)

>6 2.082 1.195 —0.261 4.425 3.032 | 0.082
Model 2
(Intercept) 19.964 1.047 17912 | 22015 363.794 | 0.000%**
Gender (ref. Male)

Female 0.154 0.409 —0.647 | 0.955 0.142 | 0.706
Per capita monthly income (RMB) (ref. <1000)

>3000 —0.342 | 0.540 -0.716 1.400 0.401 | 0.526

1001-3000 —0.379 | 0.443 —1.248 | 0.489 0.734 | 0.392
Clinical stage (ref. | & II)

Il and IV 0.371 0.473 —-0.556 1.298 0.615 | 0.433

Treatment modalities
(ref. Chemotherapy)

Chemotherapy+others 0.597 0.521 —0.425 1.619 1.312 | 0.252
Number of chemotherapy cycles (ref. <6)

>6 0.658 0.746 -0.803 | 2.119 0.779 | 0.378
Positive coping -0.319 | 0.041 —0.400 | —0.237 | 59.175 | 0.000%**
Negative coping 0.215 0.064 0.090 0.340 11.347 [ 0.00[**
Anxiety symptoms 0.162 0.120 —0.072 | 0.397 1.840 [ 0.175
Depressive symptoms 1.223 0.108 1.012 1.434 129.019 | 0.000%**
Body image 0.013 0.058 —-0.102 | 0.127 0.048 | 0.826

Notes: | RMB=0.14 USD; ref., reference group; ***p<0.001; **p<0.01; *p<0.05.
Abbreviations: CRF, cancer-related fatigue; B, non standardized coefficient; SE, standard error; Cl, confidence interval.

final generalized linear model showed that: the psychosocial factors of depressive symptoms, positive coping, and
negative coping were independent influencing factors of CRF; whereas, anxiety symptoms, body image perception were
not. Depressive symptoms and positive coping mainly influenced the physical, affective and cognitive dimensions of
fatigue; Negative coping mainly influenced the physical and affective dimensions of fatigue.

The present survey demonstrated that CRF was also pervasive among colorectal cancer patients receiving post-
operative adjuvant therapy, the mean score of CFS was 21.612 (at moderate fatigue level), with an incidence of 69.4% for
clinical fatigue. As for the scores of the three subscales of CFS, the physical fatigue had the highest score and the
cognitive fatigue yielded the lowest score, indicating that CRF had the greatest impact on the physical function of
colorectal cancer patients. These findings were similar to those reported by Deng in postoperative patients with colorectal
cancer.*” However, the incidence and mean score of CRF in the present sample were lower than those reported by Wei’s
study of colorectal cancer patients after fast-track surgery, in their report, the mean score of CRF was 43.70 (at severe
fatigue level) with an incidence of 100%.** A longitudinal study using Fatigue Assessment Scale (FAS) to evaluate the
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Table 5 Influencing Factors of Physical, Affective, and Cognitive Fatigue of CRF (n=363)

Variables Physical Fatigue Affective Fatigue Cognitive Fatigue
B P B P B P

(Intercept) 6917 0.000*%+* | 8.192 0.000%** 4.855 0.000%**
Gender (ref. Male)

Female 0.084 0.707 0.130 0.391 0.060 0.763
Per capita monthly income (RMB) (ref. <1000)

>3000 —1.138 | 0.000¥* | —0.325 0.105 —0.471 0.075

1001-3000 —0.281 0.250 —0.189 0.250 —0.471 0.030%*
Clinical stage (ref. | & Il)

Il and IV 0.286 0.272 0.137 0.434 0.222 0.337
Treatment modalities
(ref. Chemotherapy)

Chemotherapy+others 0.363 0.206 0.067 0.730 0.301 0.239
Number of chemotherapy cycles (ref. <6)

>6 0.026 0.950 0.478 0.084 0.154 0.672
Positive coping —0.184 | 0.000%** | —0.077 0.000%#* —0.058 0.004**
Negative coping 0.162 0.000%%* | 0.047 0.049* 0.006 0.838
Anxiety symptoms 0.082 0.213 0.028 0.531 0.052 0.371
Depressive symptoms 0.742 0.000%%* | 0.359 0.000%#* 0.122 0.020*
Body image 0.031 0.331 0.042 0.054 0.023 0414

Notes: | RMB=0.14 USD; ref., reference group; **p<0.001; *p<0.01; *p<0.05.
Abbreviations: CRF, cancer-related fatigue; B, non standardized coefficient.

course of fatigue among colorectal cancer patients and their partners found that: Fatigue scores for patients at

preoperative measurement, postoperative 3, 6, 12 months follow-up were 19.2+5.56, 22.3+6.7, 21.7+7.0, 20.6£6.5,

respectively.*® The incidences of fatigue for patients at preoperative measurement, postoperative 3, 6, 12 months follow-

up were 23%, 46%, 43%, 32%, respectively.*® A meta-analysis revealed that fatigue was the most severe symptom

(mean=50.14) with a pooled frequency of 38.1% among colorectal cancer survivors after cancer treatments.*’ The above

findings were different from ours. These inconsistencies may be related to the patients’ conditions, time since surgery,

course of disease, treatment methods, fatigue assessment tools, and study design. In short, the relatively high incidence

gender(female)

per capita monthly
income(RMB)

treatment modalities
(chemotherapy+others)

Figure 4 Influencing factors model of CRF among colorectal cancer patients.
Notes: +: positive correlation; -: negative correlation.
Abbreviation: CRF, cancer-related fatigue.
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positive coping

negative coping
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and levels of CRF suggested the necessity for medical staff to strengthen the assessment and management of CRF for
colorectal cancer patients.

Coping styles refer to the methods and strategies adopted by individuals to reduce or avoid stress and adapt to the new
situation, which usually include positive coping styles and negative coping styles. Adequate and good coping strategies
are essential for patients to deal with cancer- and/or treatment-related symptoms,*® such as fatigue. The results of
descriptive statistics showed that the scores of positive coping and negative coping subscales were 16.653 and 8.289,
respectively, which were relatively low compared with the total score of each subscale. The mean scores of items
regarding the positive coping and negative coping subscales were 1.388 (16.653/12) and 1.036 (8.289/8), respectively.
Despite the relatively low scores of positive coping and negative coping, thankfully the majority of patients with
colorectal cancer tended to adopt positive, problem-solving centered, or adaptive coping strategies in our study, such
as trying to discover the beneficial side of things, diverting attention through some meaningful activities, disclosing
distress or troubles to others, seeking support, changing the value system, etc. Generalized linear model revealed that
positive coping was a negative predictor of CRF (B=—-0.319, p<0.001), while negative coping was a positive predictor of
CRF (B=0.215, p=0.001), which were basically consistent with Jiang’s findings in breast cancer patients.** Previous
study demonstrated that positive coping could reduce patients’ psychological distress such as anxiety and depression to
a certain extent, make them face the disease bravely, accept the reality calmly, cooperate with treatment positively, seek
social support actively, and develop healthy behaviors, thereby alleviate CRF.”® Good coping strategies can also enhance
self-efficacy and quality of life. Healthcare professionals can promote patients’ positive coping by providing solution-
focused nursing intervention, stress management methods (eg, muscle relaxation exercises, mindfulness meditation),
education and training on coping strategies, self-efficacy enhancing intervention, social support resources, etc, and guide
them to adopt more positive and effective coping strategies, and avoid negative or maladaptive coping strategies, so as to
enhance psychological adaptability and reduce CRF. Coping styles can be strongly influenced by cultural factors, such as
cultural norms and values, educational levels, etc. For example, our study found that colorectal cancer patients with
a college education or above scored significantly higher in positive coping than those with other educational levels. It
should be noted that positive coping and negative coping are relative; positive coping does not necessarily have positive
effects, or negative coping necessarily results in negative consequences. Different coping styles may yield different
outcomes for different individuals at different times and in different scenarios.*? Further research is warranted to identify
the most effective coping mechanisms in this cancer population.

Depression is one of the common psychological distressing symptoms, which may seriously affect the psychological
adjustment and quality of life of colorectal cancer patients. In our study, the prevalence of depression in patients with
colorectal cancer undergoing postoperative adjuvant therapy was 28.4%, indicating that depression was also relatively
common in this population, corresponded with prior research.’' Based on the results of generalized linear model, depressive
symptoms exerted significant effects on CRF (B=1.223, p<0.001), suggesting that the higher the levels of depression, the
higher the scores of CRF. Similarly, Deng®® and Ma’ also found this relationship in their research; however, this relationship
was not found in Li’s study,”* which may be related to the different study designs, cancer types, measurement tools of CRF,
and so on. Depression itself, or by resulting in other symptoms, affects the patients’ health outcomes, including increased
mortality and decreased quality of life.>* Therefore, healthcare providers should take some tailored psychosocial interven-
tions (eg, cognitive behavioral therapy, mindfulness-based stress reduction therapy, acceptance and commitment therapy, art
therapy, etc) to help cancer patients regulate their emotions, alleviate depression and CRF.

Due to cancer and its related treatments, colorectal cancer patients often experience a variety of physical and
psychosocial concerns, such as stoma, hair or body parts loss, lower sexual function, stigma, social alienation. These
problems may affect their body image, self-identity, and cause body image distress or disorder, which is more common in
colorectal cancer patients during the postoperation and treatment stages. Body image was defined as an individual’s
subjective thoughts and perceptions of their physical appearance.”® The levels of body image were assessed using BIS,
a brief instrument for measuring body image changes in cancer patients. In the present study, the mean score of BIS was
5.419, with a prevalence rate of 11.8% for body image disorder. The levels of body image were consistent with the findings
of previous study, but the incidence of body image disorder was lower than that reported in Song’s study,”” which may be
associated with the different cut-off values of body image disorder, in their study, a BIS score of >5 was defined as having
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body image distress. In Han’s systematic review, the pooled frequency of body image distress was reported to be 78.5%
among colorectal cancer survivors,?” which was much higher than our research findings. As far as we know, this study was
the first to test the relationship between body image and CRF among colorectal cancer patients. Although univariate
analysis exhibited a correlation between body image and CRF (»=0.30, p<0.001), surprisingly, the results of generalized
linear model showed that body image was not an independent predictor of CRF among colorectal cancer patients.
Regarding the relationship between body image and CRF in other cancer populations, further exploration is needed.

Body image disorder is related to anxiety, depression, and poorer quality of life of patients with colorectal cancer, but
is often overlooked.’>® Body image disorder can cause social alienation, which leads to higher rates of morbidity and
mortality, having a satisfactory perceived body image contributes to better treatment and health outcomes and a better
ability to deal with the disease.”> Compared to other symptoms, body image disorder was rarely discussed between
clinicians and survivors with colorectal cancer.”’ Hence, medical workers should also pay specific attention to those
patients with body image concerns, tailor communication and take appropriate psychological interventions (eg, psychoe-
ducation about the cognitive model of body image, cognitive-behavioral therapy on building a renewed image after
cancer treatment)’® accordingly, so as to help them correct wrong cognition, promote psychological adjustment, and
contribute to good clinical outcomes.

Limitations and Strengths
There are several limitations that should be mentioned in the present study. Firstly, the study was performed in a single
geographic region in Anhui Province, China. Therefore, our sample may not entirely represent all colorectal cancer
patients around the world. Secondly, in view of the potential biases in questionnaire surveys, such as recall bias, could
not be avoided. Lastly, this kind of cross-sectional study may be insufficient to establish a definitive causal relationship
between CRF and its psychosocial factors, the conclusions are exploratory and should be treated with caution. Future
large-scale prospective studies are needed to further confirm these causal relationships.

Despite the above mentioned shortcomings, this study extended and enriched the existing findings by analyzing the
influencing factors of CRF from the perspectives of supportive care. The results of the study provided fundamental data
for the development and implementation of effective interventions to improve the CRF of patients with colorectal cancer.

Conclusion

The preliminary findings of this study indicated that depressive symptoms, positive coping, and negative coping were
significant modifiable influencing factors of CRF among colorectal cancer patients. Active coping strategies exhibited
significant negative correlations with CRF, depressive symptoms and passive coping strategies showed significant
positive correlations with CRF, depression levels and CRF yielded the highest correlation. In order to improve the
CRF of patients with colorectal cancer, it would be necessary to develop tailored interventions for promoting positive
coping behavior, diminishing negative coping behavior and reducing depressive symptoms. Additionally, appropriate
consideration of the patients’ gender (female), income condition (low level) and the type of anticancer treatment is also
needed. Coping strategies learning could mitigate depression and anxiety, improve quality of life of colorectal cancer
patients. Healthcare providers working with these patients should receive corresponding education and training in these
complementary approaches, so as to better improve the patients’ health outcomes.
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