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Purpose: To (1) investigate the changes in 5 domains (lack of family support, impact on finance, impact on daily schedule, impact on 
health, and self-esteem) of family caregiver (FC) burden and overall burden for first diagnosed colorectal cancer; (2) exploring changes 
in FC burden for colorectal cancer patients over time and analyze the trajectory and sub-trajectories of FC burden; and (3) identify the 
FC-related and patient-related factors most associated with the overall FC burden and each of its sub-trajectories.
Patients and methods: This study is a descriptive longitudinal study. A convenience sampling method was used to recruit patients 
with colorectal cancer and their primary FCs from seven hospitals.
Results: A total of 185 pairs of first diagnosed colorectal cancer patient and their FC were investigated for 4 times. The results reveal 
the overall burden and 5 domains of burden showed a trend of increasing first and then decreasing, and the burden was the heaviest at 
the time in the middle of chemotherapy. In the course of time, the aspect that caused the greatest amount of burden on average 
transitioned from the “effect on daily schedule” (range= 3.3 and 3.9) to the “effect on finances” (range= 3.1 to 3.4).
Conclusion: Almost 88% of FCs have a either a moderate or a high level of burden. The quality of life of patients and the self- 
efficacy, social support and care ability of FCs have a great impact on the overall FC burden and each sub-trajectory.
Keywords: care burden, colorectal cancer, family caregiver, longitudinal study, trajectories

Introduction
Colorectal cancer is one of the most common malignant tumors of the digestive system. According to Global Cancer 
Statistics 2020,1 the incidence rate of colorectal cancer is the third highest in the world, and the mortality rate is second. 
However, the survival rate of patients with colorectal cancer is improving through surgery, radiotherapy, chemotherapy, 
and targeted therapy. The 5-year survival rate of colon cancer is 60% to 80%,2 while that of rectal cancer is 
approximately 27% to 34%.3 However, the process from diagnosis to a return to social life takes time and creates 
a heavy burden. During this time, for many patients, family caregivers (FCs) are often the primary caregivers for 
colorectal cancer patients.4

Faced with long-term and complex care work, FCs of colorectal cancer patients will encounter a series of care 
burdens—physical, psychological, social and economic.5,6 Patients with colorectal cancer require assistance from 
caregivers after surgery, as they may experience defecation dysfunction following anal preservation surgery or the use 
of a stoma after colostomy. They also undergo a range of physical and psychological changes.7 As a result, approxi-
mately 30% of caregivers will experience fatigue, and their fatigue level will increase with time in a year.8 Kim et al 
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found that approximately 25% of FCs of colorectal cancer patients show moderate to severe depression within 6 months 
after patient diagnosis.9 In addition, the social burden of FCs of patients with colorectal cancer is not optimistic. A large 
number of studies have shown that in the early stages following hospital discharge of colorectal cancer patients, 
caregivers sometimes limit social interactions out of concern that patients may not be capable of taking care of 
themselves,10 and caregivers’ daily lives and work will also be greatly affected.11 Caregivers may bear the cost of 
treatment, and the economic burden may increase due to delay or loss of work.

At present, many studies have found that FCs of patients with colorectal cancer generally have a moderate burden.12 

There are two main factors that affect the burden of FCs of patients with colorectal cancer. First, patient-related factors 
affect FCs. The research results show that the caregivers for patients who were female, younger and had higher levels of 
education experienced a lower psychological burden, while the caregivers of patients with complications experienced 
a heavier care burden.13–15 Second, factors related to the caregivers, including self-efficacy and psychological status, 
affect their care burden. Caregivers who are older, female, employed and have lower levels of education face a heavier 
burden; caregivers with low self-efficacy and psychological barriers also experience an increased care burden.13,16,17

Care burden is a dynamic multidimensional process, and the level of care burden of FCs depends on the disease stage, 
treatment stage and different care needs of the patients.18 Recent research indicates that the majority of primary 
caregivers for colorectal cancer patients experience a significant care burden, with many reporting moderate to severe 
levels of burden over an extended period of time following the patient’s surgery. In order to provide targeted interven-
tions, thus, it is necessary to investigate the changes in different domains and sub-trajectories of burden of FC. Through 
a longitudinal study, we can analyze the potential categories of care burden and determine the proportion of people with 
different types of care burden and the influencing factors. At present, the meaningful times that colorectal cancer 
patients’ FCs face changes in burden is surgery, chemotherapy, recurrence and metastasis. Studies on the different stages 
of care burden are mostly cross-sectional studies, which only describe the level of care burden and its influencing factors 
in a single stage of surgery or chemotherapy. However, we cannot understand the changes in caregivers’ burden 
trajectory from surgery to chemotherapy (recurrence/metastasis) or compare the level of care burden in different stages.

Considering most of the areas investigated in the above study belong to western countries, it’s important to note that 
China’s medical conditions, patients’ economic situation, and attitudes toward cancer differ significantly from those of 
Western countries. Additionally, previous studies have predominantly focused on caregivers of cancer patients, with 
minimal exploration of the burden on family caregivers of colorectal cancer patients. Given the unique characteristics and 
caregiving needs associated with colorectal cancer, particularly in the context of Chinese society, this study aims to 
leverage the findings from existing research as a framework to investigate the burden on family caregivers of colorectal 
cancer patients in the Chinese social context.

Based on the conceptual model of caregiver adaptation which mainly covers and explains the relationship of the 
background and situation of care, the process of care evaluation and the feeling of care,19 this study hypothesizes that the 
caregiver burden is associated with 2 types of stressors: patient-related and FC-related. Patient-related factors include 
demographic characteristics such as age, gender, self-care level, and clinical conditions such as diagnosis, complications, 
physical functioning and symptoms. FC-related factors include demographic characteristics such as employment status, 
relationship with patient and coping style, self-efficacy, social support and caring ability. According to the Cancer Family 
Caregiving Model which mainly consists of three parts (cancer trajectory, background factors and pressure process),18 we 
selected four time points: after surgery (T1), in the middle of chemotherapy (T2), end of chemotherapy (T3) and 3 
months after chemotherapy (T4). Therefore, the theoretical framework of this study (Figure 1) is formed based on the 
above two theoretical frameworks, and appropriate indicators are selected according to this framework, which were 
described in detail in the method section.

This study aimed to (1) investigate the changes in 5 domains (lack of family support, impact on finance, impact on 
daily schedule, impact on health, and self-esteem) of FC burden for first diagnosed colorectal cancer from the immediate 
postoperative period to 3 months after chemotherapy; (2) exploring changes in FC burden for first diagnosed colorectal 
cancer patients over time to analyze the trajectory and sub-trajectories of FC burden; and (3) identify the FC-related and 
patient-related factors that associated with the overall FC burden and each of its sub-trajectories.
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Methods
Study Design
This study was a descriptive longitudinal study. Participants completed questionnaires at four points in time: after surgery 
(T1), in the middle of chemotherapy (T2), end of chemotherapy (T3) and 3 months after chemotherapy (T4).

Participants and Settings
A convenience sampling method was used to recruit patients with colorectal cancer and their primary FCs from seven 
hospitals in Beijing, Jiangsu, Henan, and Inner Mongolia from December 2018 to January 2020. The written informed 
consent has been signed by all participants. Patients’ inclusion criteria were (1) first diagnosed with colorectal cancer, (2) 
over 18 years old, and (3) able to complete the questionnaire independently or under the guidance of researchers. Eligible 
FCs (1) were spending ≥ 4 hours per day taking care of the patient (2) over 18 years old and volunteered to participate in 
the study. The exclusion criteria of patients and FCs were (1) cancer recurrence, (2) severe physical disease, and (3) 
psychiatric disorder diagnosed by psychiatrists.

According to the theory of multilevel mediation modeling of continuous dependent variables in longitudinal data,20 in 
order to make the study more credible, this study was conducted with a mediation effect test validity of 80%, using the 
method of maximum likelihood (ML), and in this study, the intragroup correlation coefficient (ICC) was set to be 0.7, and 
the number of replications was set to be 4 times. The sample size obtained by software calculation was 138 pairs of 
patient-FC. Considering the high loss to follow-up rate in longitudinal studies, we increased the sample size by 30%. 
Finally, the sample size of this study was 180 pairs of patient-FC.

In this study, of the 205 patient-FC dyads, 203 met the inclusion and exclusion criteria and completed the first (T1) 
assessment. Ten, five and three participants dropped out in T2, T3 and T4, respectively. Finally, 185 (91.1%) participants 
completed all four assessments. The main reason for loss to follow-up was that the contact information of colorectal 
cancer patients and their family caregivers was wrong and deterioration of the patient’s condition.

Data Collection
First Time Data Collection
Before the investigation, the researcher gave unified training to the team members. The researcher described the content 
and significance of each item and inform them of the precautions. Ensure that team members use unified guidelines to 
guide participants to finish questionnaire, and that team members can use more consistent language to explain any 
questions arising from the process. When encountering relevant problems during the survey, the researcher timely 

Figure 1 Theoretical framework of this study.
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communicated with the team members by telephone, and held a video conference with the team members every two 
weeks to discuss and solve problems during the process.

Since study start, team members have entered the seven hospitals in Beijing, Inner Mongolia, Jiangsu and Henan in 
advance. The team members daily screened patients and their FCs who met the inclusion exclusion criteria through their 
medical records with the permission of the department physicians. When the patients finished the operation, the patient’s 
condition is stable after doctor evaluation, the team members will explain the purpose, significance and implementation 
of this study. After the patients and their FCs had a full understanding of the study, they signed an informed consent and 
began the face-to-face survey by the trained team members during their hospitalization.

Follow-Up Data Collection
After the participant was discharged from the hospital, the research members contacted them by phone or WeChat to 
schedule the next follow-up appointment and participants were reinterviewed in person. The patients and their FCs who 
met the inclusion and exclusion criteria were investigated four times after surgery (T1), in the middle of chemotherapy 
(T2), at the end of chemotherapy (T3) and 3 months after chemotherapy (T4). For those who did not want to continue the 
study, or who interrupted or abandoned treatment due to changes in their condition, the data collection was terminated 
after recording their reasons. Participants were provided a $10 incentive for completion of each survey.

Measures
Participants’/FC Demographic and Clinical Characteristics
The patient and FC characteristics were measured using a researcher-designed and participant-completed basic informa-
tion form, which asked for age, gender, educational level, marriage status, and salary. The patients’ characteristics were 
obtained from medical records, including cancer stage, surgery time, and medical treatment received.

Patients’ Physical Functioning and Symptoms
We used the 30-item European Organization for Research and Treatment of Cancer QLQ-C30 (EORTC QLQ-C30) to 
measure patients’ physical functioning and symptoms.21 The survey includes 5 function dimensions (physical, role, 
emotional, cognitive, and social), 9 symptom dimensions, and a global QOL dimension, and the items were scored on 
a 4-point scale from 1 (not at all) to 4 (very much), and the scores of each field were standardized from 0 to 100, with 
higher scores indicating better function. The symptom dimensions included fatigue, nausea/vomiting, pain, dyspnoea, 
diarrhoea, financial difficulties, insomnia, lack of appetite, and constipation, with higher scores indicating more severe 
symptoms. After more than ten years of clinical use, the Chinese version of the EORTC QLQ-C30 has been widely used 
in cancer patients in China with good reliability and validity.22 The Cronbach’s α coefficients of all domains are >0.7 
except for cognitive function dimension (0.49).

FCs’ Self-Efficacy
FC self-efficacy was measured by the General Self Efficacy Scale (GSES).23 The Chinese version of the scale was 
translated and revised by Wang et al24 and has been proved to have good reliability and validity.25 It has been used to 
measure FCs’ self-efficacy in caring for patients with various cancers and it is used to measure whether an individual has 
self-efficacy in the face of different situations, such as “I can handle whatever comes my way”, and “I can always solve 
problems if I try” and so on. The GSES has 10 items and is scored from 0 (no confidence at all) to 4 (totally confident). 
The higher the score is, the more confident the caregiver is in taking care of the patient. The Cronbach’s α coefficients of 
the scale was 0.92, which had good reliability and validity.

FCs’ Social Support
The social support rating scale designed by Chinese scholar Shuiyuan Xiao was used for measurement.26 A higher score 
means higher social support. The score range of the scale is 12–66: <22 is low level, 23–44 is medium level, 45–66 is 
high level. At present, it has been widely used in the field of social support for cancer patients. Cronbach’s α coefficients 
of the total scale was 0.90.
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FCs’ Coping Strategies
The Ways of Coping Questionnaire (WCQ) was used to assess how FCs cope with cancer.27 The WCQ contains 20 items 
that can be divided into two subscales: twelve-item positive response and eight-item negative response. Each item was 
answered on a 0–3 point scale, and the subscale with the highest average score was the coping mechanism chosen by the 
FC. The WCQ has good reliability and validity in cancer patients and general population.28 The retest reliability of the 
Chinese version of WCQ was 0.89, and the Cronbach’s α coefficients of total scale was 0.9.

FCs’ Caring Ability
We use the Family Caregiver Task Inventory (FCTI) to assess FCs’ caring ability.29 The FCTI contained 25 items that 
can be divided into 5 subscales. The five subscales are adaptation to the role of care, coping and providing assistance, 
dealing with personal emotional needs, assessing family and community resources, and adjusting personal life and care 
needs. Each item was answered from 0 (no difficulty) to 3 (very difficult). Higher scores indicated that FCs thought the 
care task was difficult and their caring ability was lower. Cronbach’s α coefficients of the Chinese version of FCTI was 
0.93, and the internal reliability of the five subscales was between 0.67 and 0.86, which proved that the FCTI has good 
reliability and validity in FCs of patients with cancer in China.30

Caregivers’ Care Burden
The 24-item Caregiver Reaction Assessment (CRA) was used to assess the care burden of FC.31 The CRA has 5 
domains: positive caregiving experiences (self-esteem) and negative caregiving experiences (lack of family support, 
impact on finances, impact on daily schedule, and impact on health). The “lack of family support” domain means that 
other family members support family caregivers in their work and life. Also, the “impact on finances” domain refers 
to the economic pressure felt by family caregivers. While the “impact on daily schedule” refers to the degree of 
influence on the daily life, work and leisure time arrangement of family caregivers. As the same, the “impact on 
health” domain means the effect of care tasks on the physiology and health of family caregivers. However, the 
positive domain “self-esteem” means family caregivers have higher positive feelings in the care process. Caregivers 
make the patients more comfortable because of their own efforts, and at the same time, they earned respect and 
gratitude from patients’ relatives. From this experience, they could also get a great sense of satisfaction and recognize 
self-worth.

Each item was scored on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree). For self-esteem, 
a higher score means a lower care burden. The higher the score of the other 4 dimensions, the heavier the care burden. 
Previous research in caregivers of cancer patients in China showed the Cronbach’s α coefficients of the five domains is 
between 0.61 to 0.73 and the assessment has good reliability and validity.32

Ethical Considerations
The study complies with the Declaration of Helsinki and was approved by Medical Ethics Committee of Beijing 
university of Chinese medicine(2018BZHYLL0106).

Data Analysis
SPSS 26.0 software was used to input data and to describe the participants’ demographic and clinical characteristics. Five 
domains of FC burden and overall caregiver burden were analyzed in terms of their means, standard deviations (SD), 
number, and frequency. We used Mplus 7.0 software to identify the sub-trajectories of the overall FC burden by a Growth 
Mixture Modeling (GMM). The trajectory of FC overall burden over time was analyzed by repeated measurement 
ANOVA and semi-parametric, group-based trajectory modelling, which can explore similar trajectories of overall care 
burden. We also used Bayesian and Akaike information criteria and entropy for model selection to examine the potential 
categories of overall burden sub-trajectories by goodness-of-fit. Finally, the factors most strongly related to changes in 
trajectories of the overall FC burden and its sub-trajectories were identified separately by generalized estimating 
equation (GEE).
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Results
Participant Characteristics
The patients (n=185) with colorectal cancer were 60.0% male, with an average age of 59.2 years (SD=12.0). Their BMI 
was 22.8 (SD=2.8). Most of the patients’ education levels (88.6%) were junior high school or above, and almost half 
were retired (48.1%). A total of 44.9% of the patients’ monthly incomes exceeded 3000 yuan; 60.00% of the patients 
lived with their spouses, and 54.6% of the patients needed assistance in activities of daily life (ADL). Among the 
patients’ diagnoses, rectal cancer accounted for 47.6%, colon cancer accounted for 52.4%, and most of the patients were 
moderately differentiated (60.5%). A total of 125 patients had undergone colostomy (Table 1).

Many FCs were female (51.4%), with a mean age of 45.3 years (SD=12.0); 67.00% of them were employed, and most 
of the FCs had an education level of junior high school or above (91.9%) and a monthly income of more than 3000 yuan 

Table 1 Demographic and Clinical Characteristics of Participants (N = 
185)

Patients (n = 185) FCs (n = 185)
Mean (SD) Mean (SD)

Age 59.2(12.0) 45.3(12.0)

BMI 22.8(2.8)

Care time spent 10.0(5.7)h/d
n (%) n (%)

Gender

Male 111(60) 90(48.6)
Female 74(40) 95(51.4)

Education level

elementary school 21(11.4) 15(8.1)
Junior high school 36(19.5) 36(19.5)

Senior high school 82(44.3) 47(25.4)

≧college 46(24.9) 87(47.0)
Employment status

Unemployed 50(27.0) 144(77.8)
Employed 46(24.9) 11(5.0)

Retired 89(48.1) 30(16.2)

Monthly income
<1000 38(20.5) 20(10.8)

1000–3000 64(34.6) 45(24.3)

>3000 83(44.9) 120(64.9)
Living situation

Alone 12(6.5)

Not alone 173(93.5)
Self-care situation

Completely self-care 79(42.7)

Need some help 101(54.6)
Totally dependent on others 5(2.7)

Type of tumor

Colon cancer 88(47.6)
Rectal cancer 97(52.4)

Tumor differentiation

Low 48(25.9)
Medium 112(60.5)

High 25(13.5)

Surgical approach
Stoma 125(67.6)

(Continued)
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(64.9%). They spent approximately 10.0 hours (SD= 5.7) per day taking care of patients. Approximately 75.6% of the 
FCs had 1–2 people to share the care task, while 51.40% had to take care of others. More than half of FCs were children 
of the patient (55.1%) (Table 1).

Changes in Five Domains of FC Burden (Based on CRA Five Subscales) Over Time
We standardized the care burden score to make the overall burden and the 5 domains of burden comparable. After that, 
the higher the score of each dimension was, the heavier the care burden for FCs. The change trend of overall care burden 
and the five domains of burden were tested by repeated measurement ANOVA (P = 0.000) (Table 2). At T1 (after 
surgery) and T2 (in the middle of chemotherapy), the highest level of burden on average was “impact on daily schedule” 
over time (range = 3.3-3.9). At T3 (end of chemotherapy) and T4 (3 months after chemotherapy), the highest level of 
burden was “impact on finances” over time (range = 3.1–3.4). The overall burden and 5 domains of burden showed 
a trend of increasing first and then decreasing, and the burden was the heaviest at T2 (Figure 2).

Changes in the Overall FC Burden and Its Sub-Trajectories Over Time
The FC burden trajectories are inscribed for each individual and random effects are estimated, which show differences in 
the level of and changes in FC burden across individuals. Therefore, growth mixed model analysis was used to identify 
the heterogeneity of FC burden (Table 3). Finally, with the smallest BIC (2315.80), AIC (2325.00) and entropy (1) 
values, 3 sub-trajectories of FC burden were identified. According to the relative relationship between the 3 sub- 
trajectories and the overall FC burden, we named them high burden, moderate burden, and low burden. Most FCs 

Table 1 (Continued). 

Patients (n = 185) FCs (n = 185)
Mean (SD) Mean (SD)

Low anterior resection 60(32.4)
Chronic disease

Yes 102(55.1) 32(17.3)

No 83(44.9) 153(82.7)
Relationship to patient

Spouse 72(38.9)

Child 102(55.1)
Parents 8(4.3)

Other relative 3(1.6)

Caring for another family member
Yes 95(51.4)

No 90(48.6)

Alternative care
0 9(4.9)

1–2 140(75.6)

>2 36(19.5)

Table 2 Repeated Measures ANOVA of Overall and 5 Domains of Burden Trends

Variable Pillai’s Trace F Hypothesis df Error df P

Impact on daily schedule 0.719 155.275 3.000 182.000 0.000
Impact on finances 0.553 75.049 3.000 182.000 0.000

Lack of family support 0.481 56.120 3.000 182.000 0.000

Impact on health 0.509 62.879 3.000 182.000 0.000
Self-esteem 0.557 76.315 3.000 182.000 0.000

Overall burden 0.790 227.992 3.000 182.000 0.000
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belonged to the moderate burden trajectory group (55.1%), with a moderate burden level (range = 2.5-3.4); 31.9% of FCs 
belonged to the high burden trajectory group, with a high mean burden over time (range =2.9–3.5); and 13.0% of FCs 
belonged to the low burden trajectory group (range = 2.1-3.2). Three sub-trajectories increased at T2 (in the middle of 
chemotherapy) and decreased dramatically at T3 (end of chemotherapy) (Figure 3).

Factors Related to the Changes in Overall FC Burden and FC Burden Sub-Trajectories
The factors related to overall burden included patient factors, including gender (β = −1.490, P = 0.036), tumor differentiation 
(β = 1.261, P = 0.007), physical function (β = −0.050, P = 0.026), role function (β = −0.035, P = 0.041), social function (β = 

Figure 2 The Changes of 5 Domains and Overall Burden.

Table 3 Significant Factors Related to Overall FC Burden and Subtrajectories by GEE Analysis

Variable Estimate Standard  
Error

95% CI Z P

Lower Upper

Overall FC burden

(intercept) 8.722 3.896 9.206 6.238 12.000 0.000
Patient variables

Gender −1.490 0.710 −2.895 −0.098 −2.100 0.036

Tumor differentiation 1.261 0.471 2.184 0.337 2.670 0.007
Physical function −0.050 0.022 −0.094 −0.006 −2.220 0.026

Role function −0.035 0.017 −0.069 −0.001 −2.040 0.041

Social function −0.015 0.007 −0.029 0.015 1.990 0.047
Fatigue 0.065 0.018 0.032 0.102 3.640 0.000

Nausea and vomiting 0.061 0.014 0.032 0.089 4.090 0.000

Sleep disturbance 0.022 0.009 −0.040 0.005 −2.560 0.010

(Continued)
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Table 3 (Continued). 

Variable Estimate Standard  
Error

95% CI Z P

Lower Upper

FC variables

Alternative care −1.491 0.387 −2.249 −0.732 −3.850 0.000

Self-efficacy −0.202 0.073 −0.344 −0.059 −2.770 0.005
Social support −0.255 0.055 −0.365 −0.145 −4.550 0.000

Care ability 0.235 0.062 0.113 0.357 3.780 0.000

Negative coping 0.360 0.090 0.182 0.538 3.960 0.000
Subtrajectories of FC burden

Higher burden trajectory (31.9%)

(intercept) 5.129 2.724 2.030 6.228 6.780 0.000
Patient variables

Self-care 1.348 0.679 0.016 2.679 1.980 0.047

Global health −0.097 0.018 −0.173 0.033 −0.107 0.012
Fatigue 1.072 0.029 0.015 0.128 2.490 0.013

Nausea and vomiting 0.064 0.025 0.015 0.113 2.570 0.010

Pain 0.084 0.035 0.015 0.152 2.400 0.016
FC variables

Age −0.322 0.147 −0.611 −0.034 −2.190 0.029

Care time 0.273 0.082 0.111 0.434 3.310 0.001
Alternative care −2.051 0.677 −3.377 −0.725 −3.030 0.002

Self-efficacy −0.207 0.103 −0.410 −0.005 −2.010 0.045

Social support −0.312 0.140 −0.586 0.011 −2.240 0.025
Care ability 0.354 0.079 0.199 0.500 4.470 0.000

Moderate burden trajectory 

(55.1%)

(intercept) 8.081 6.732 7.884 9.277 12.490 0.000

Patient variables

Physical function −0.054 0.023 −0.101 −0.007 −2.280 0.023
Role function −0.070 0.017 −0.110 −0.030 −3.450 0.001

Social function −0.016 0.008 −0.020 0.032 −1.990 0.046
Fatigue 0.085 0.020 0.045 0.125 4.150 0.000

Nausea and vomiting 0.080 0.017 0.044 0.114 4.500 0.000

Sleep disturbance 0.029 0.009 −0.038 −0.003 2.290 0.005
Financial impact 0.030 0.010 0.012 0.050 2.870 0.001

FC variables

Alternative care −1.133 0.359 −1.836 −0.429 −3.160 0.002
Social support −0.309 0.055 −0.317 −0.101 −3.780 0.000

Care ability 0.202 0.065 0.075 0.329 3.110 0.002

Negative coping 0.348 0.081 0.113 0.431 3.360 0.001
Lower burden trajectory (13.0%)

Patient variables

Age −1.502 0.482 −2.447 −0.557 −3.120 0.002
Self-care 5.463 1.586 6.931 7.995 −2.980 0.003

Fatigue 0.079 0.031 0.018 0.040 1.550 0.011

Appetite loss 3.101 0.039 0.025 0.177 2.620 0.009
FC variables

Education level −2.206 0.231 −3.561 0.850 −6.850 0.000

Care time 3.932 0.963 −5.819 2.045 −4.080 0.000
Self-efficacy −0.273 0.397 −1.052 0.504 −4.120 0.000

Care ability 1.710 0.205 1.309 2.111 8.350 0.000
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−0.015, P = 0.047), fatigue (β = 0.065, P = 0.000), nausea and vomiting (β = 0.061, P = 0.000), and sleep disturbance (β = 
0.022, P = 0.010). Another related factor was FC, including alternative care (β = −1.491, P = 0.000), self-efficacy (β = −0.202, 
P = 0.005), social support (β = −0.255, P = 0.000), care ability (β = 0.235, P = 0.000), and negative coping (β = 0.360, P = 
0.000). (See Supplementary materials Table S1 for details)

The high FC burden sub-trajectory was significantly related to changes in patient self-care (β = 1.348, P = 0.047), 
global health (β = −0.097, P = 0.012), fatigue (β = 1.072, P = 0.013), nausea and vomiting (β = 0.064, P = 0.010), pain (β 
= 0.084, P = 0.016), FC age (β = −0.322, P = 0.029), care time (β = 0.273, P = 0.001), FC alternative care (β = −2.501, 
P = 0.002), FC self-efficacy (β = −0.207, P = 0.045), FC social support (β = −0.312, P = 0.025) and care ability (β = 
0.354, P = 0.000). (See Supplementary materials Table S2 for details)

For the moderate FC burden group, the FC burden was significantly related to patient physical function (β = −0.054, P = 
0.023) and role function (β = −0.070, P = 0.001). Social function (β = −0.016, P = 0.046), fatigue (β = 0.085, P = 0.000), 
nausea and vomiting (β = 0.080, P = 0.000), sleep disturbance (β = 0.029, P = 0.005), financial impact (β = 0.030, P = 0.001), 
FC alternative care (β = −1.133, P = 0.002), FC social support (β = −0.309, P = 0.000), FC care ability (β = 0.202, P = 0.002), 
and FC negative coping (β = 0.348, P = 0.001). (See Supplementary materials Table 3 for details)

The lower FC burden sub-trajectory was significantly related to changes in patient age (β = −1.501, P = 0.002), gender (β 
= 5.714, P = 0.020), self-care (β = 5.463, P = 0.003), fatigue (β = 0.079, P = 0.011), appetite loss (β = 3.101, P = 0.009), FC 
age (β = 3.364, P = 0.000), education level (β = −2.206, P = 0.000), care hour (β = 3.932, P = 0.000), FC self-efficacy (β = 
−0.273, P = 0.000) and FC care ability (β = 1.710, P = 0.000). (See Supplementary materials Table S4 for details)

Discussion
The results of this study show that during the follow-up period, the 5 domains of burden and overall burden of FCs of 
patients with colorectal cancer showed a trend of increasing first and then decreasing. At T2 (in the middle of 
chemotherapy), the FC burden was more serious, and the FC burden became lighter at T4 (3 months after chemotherapy). 
The “impact on daily schedule” domain of FC burden was the most severe burden at T1 (after surgery) and T2 (in the 
middle of chemotherapy), which is similar to a previous study.33,34 However, financial strain was another serious burden 
at T3 (end of chemotherapy) and T4 (3 months after chemotherapy). This may be due to the higher treatment costs of 
surgery and chemotherapy, and the patients and caregivers also need to bear the cost of missed work and 

Figure 3 Changes in Sub-trajectories and Overall FC Burden.
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accommodations.35 Under the Chinese health care system, some of the expenses incurred by surgery and chemotherapy 
need to be paid by the patient’s family due to the limitation of medical care insurance system, and the 1-year average 
treatment cost of colorectal cancer patients is up to be 60,845 Chinese Yuan and the proportion of self-financing cost 
reached 35% according to the statistics,36 which is several times of the annual per capita disposable income in the locality 
and shows that the economic burden of disease for colorectal cancer patients is very heavy.

Three sub-trajectories of the FC burden were identified: high, moderate, and low. More than half (55.14%) of FCs 
were at the moderate level of burden, and 31.89% of FCs perceived a high-level burden, which is basically consistent 
with the research results,33 suggesting that both groups need support from healthcare professionals. The three sub- 
trajectories all rose first and then decreased with time (P < 0.05). The FC burden was the most serious at T2 (in the 
middle of chemotherapy). This result suggested that nurses should be alert to the burden and health of FCs at T2 (in the 
middle of chemotherapy) and carry out health education and related nursing skills training in the early stages.

The different sub-trajectories were related to different FC-related and patient-related factors, which implies that they 
probably require different intervention strategies. Patient fatigue and FC care ability were the strongest factors related to 
overall FC burden and the various sub-trajectories. When patients with colorectal cancer feel tired, FCs undertake more 
activities to take care of patients, such as helping them with ADL and changing ostomy bags, which will increase their 
burden. Therefore, clinicians should assess patients’ fatigue status, identify the influencing factors, and carry out 
pertinent treatment to relieve patients’ fatigue and reduce the burden of caregivers. Furthermore, the low care ability 
of FCs will increase the FC burden. The care ability of FCs can be improved by interventions, which include five 
domains: adapting to the role, responding to help, dealing with personal emotions, assessing family and community 
resources, and adjusting life to meet the patient’s care needs. According to the five domains, clinicians can implement 
different interventions to relieve FC burden.

FC self-efficacy is an important factor in determining the overall FC burden and is associated with the low- and high- 
burden groups. The results show that low self-efficacy can add FC burden. Thus, medical staff can provide health 
education, affirm FCs’ efforts, and help them formulate clear nursing plans and rehabilitation goals, and introduce past 
successful cases so FCs can learn from others’ experience, feel hopeful and find the strength to improve self-efficacy.

FCs’ low social support and “not having alternative caregivers” were also related to overall FC burden and moderate 
and high burden groups. Health professionals can encourage other family members to share care tasks, suggest FCs 
participate in social activities, remind them to seek help to relieve pressure and develop health education and regular 
follow-ups to reduce FCs’ burden.37

The trajectories of the overall burden and middle burden groups were similar, so there were many of the same 
influencing factors. Patients’ physical state, role and social function were worse, and symptoms of nausea, vomiting and 
sleep disturbance were more serious, which means that the FCs needed to expend more time and energy taking care of 
patients’ ADL and rehabilitation exercises, so the FC burden became heavier. This is consistent with the research results 
of scholars Hanly.13

The results of this study also show that negative coping styles will increase the FC burden. Although adopting, 
weakening, avoiding and other negative coping styles can help FCs escape care tasks and alleviate negative emotions 
short term, they cannot effectively solve problems over the long term and may lead to psychological problems such as 
anxiety and depression.38

Each sub-trajectory has unique factors. When patients are male and their tumor differentiation is worse, this can result 
in a heavier overall burden on FCs. According to Chinese tradition, men are often the main source of the family’s 
income, and when they are ill and unable to work, this will increase the financial burden of FCs. At the same time, 
patients whose tumor differentiation is higher often deteriorate quickly and seriously, and their treatment costs more. The 
prognosis of the patients is poor, and the disease easily metastasizes, recurs, and patients have a 5-year survival rate of 
only 6%. When taking care of patients, FCs not only bear the high cost of treatment but also the psychological burden of 
losing relatives at any time, which further aggravates the burden of care.

Patients’ global health is an independent risk factor affecting the FC burden, which is consistent with the results of the 
high burden group. After surgery and supportive treatment, the physiological function, psychological function and social 
function of patients are damaged to varying degrees, and their global health is poor. Therefore, caregivers need to 
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exercise more strength and patience, which increases the burden of care. Additionally, FCs who are younger experience 
a higher burden. This may be because young FCs not only need to take care of ADL but also their children and parents. 
They have to bear the pressure of conflict between work and care time.39 FCs will not be able to cope with heavy care 
tasks, which will increase the burden of care.

For the moderate burden group, patients’ financial impact also increased FCs’ burden. This may be because the family 
has to bear the cost of surgery and chemotherapy and also the cost of food and accommodations, loss of work income and 
so on. In addition, patients with stoma use high-price stoma care products for a long time. If there are stoma 
complications, they need to spend more. Families with financial difficulties have greater stress, which will cause 
caregivers to feel negative emotions and increase their psychological burden.

For the low burden group, younger patients had a higher FC burden. On the one hand, the malignant degree of young 
patients is relatively high, and their prognosis is poor. It is difficult for their families to accept the fact, and they are more 
likely to have restless and pessimistic ideas.40 On the other hand, young adults are the main economic pillar of the family, 
and if they are ill, FCs have to bear the impact of cancer and undertake the main care tasks and medical expenses. In 
addition, FCs who are undereducated suffer a high burden. Considering that FCs with higher education have better 
comprehension ability, they can better master and understand disease knowledge and nursing skills.41 Schandl, et al42 

suggests that FCs with lower levels of education are more likely to have uncertainties about the disease and anxiety and 
depression, and they may have limited ability to find or use helpful resources.

This study used a longitudinal study design to explore the FC burden for colorectal cancer patients. Compared with 
cross-sectional studies, this study was able to summarize the changes in FC burden over time and make a more 
convincing argument for causation. Moreover, this study used GMM to identify three sub-trajectories of the burden of 
care, which explored the changes and influencing factors of FC burden in more depth.

Implications for Practice
This study examined the changes and the factors influencing in the FC burden for patients with colorectal cancer. 
Tailored support programs can be developed to address the specific needs of FCs at different stages of the cancer journey, 
potentially reducing their burden and improving their well-being. Recognizing the dynamic nature of FC burden, 
healthcare teams can offer more comprehensive care that includes both patient and caregiver support, addressing the 
psychosocial and physical challenges both parties face.

Limitations
There are some limitations in this study. First, the study participants were selected from tertiary hospitals in different 
regions, resulting in the influencing factors explored in this study only applying to FCs in the same conditions. Second, 
the short follow-up period in this study does not provide a complete picture of changes in FC burden. Future studies 
could lengthen the length of follow-up and expand the sample size by selecting participants within different levels of 
hospitals to make the findings more representative and comprehensive.

Conclusions
In conclusion, the overall burden of FC for colorectal cancer patients showed an increasing and then decreasing trend 
from surgery to 3 months after chemotherapy. The burden of FC was highest during the time in chemotherapy. 
Healthcare professionals and the community need to focus on FC at this point in time and provide some professional 
advice and support. However, there is heterogeneity in the overall burden, which can be statistically categorized into 
three distinct groups, known as sub-trajectories. Almost 88% of FCs have a either a moderate or a high level of 
burden. In general, the quality of life of patients and the self-efficacy, social support and care ability of FCs have 
a great impact on the overall FC burden and each sub-trajectory. The results suggest that healthcare professionals 
should take targeted measures to address these influencing factors to help FCs reduce their burden and improve their 
quality of life.
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