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Abstract

Background A family history of colorectal cancer among first-degree relatives is recognized as one of the most
significant and prevalent risk factors for colorectal cancer in China. Colonoscopy remains the most crucial screen-
ing method, as early colonoscopy screening can effectively reduce the risk of advanced colorectal cancer. However,
the factors influencing the decision-making behavior of first-degree relatives regarding colonoscopy screening have
predominantly been examined through quantitative studies, while mixed-methods research remains scarce. This
study aimed to evaluate the decision-making behaviors of first-degree relatives of patients with colorectal cancer
and to identify the factors influencing these behaviors.

Methods An explanatory sequential design was adopted within a mixed-methods framework. For the quantitative
phase, convenience sampling was used to select 272 first-degree relatives of colorectal cancer patients who were
treated at a tertiary hospital's gastrointestinal surgery department in Wuhan, China from March to December 2023,
for a questionnaire survey. For the qualitative component, a maximum variation purposive sampling method, guided
by the Protection Motivation Theory, was employed to select 16 participants from the initial survey group for semi-
structured interviews.

Results Our findings revealed that participants had a high health belief score. Key factors influencing their decision
to undergo colonoscopy screening included marital status, average monthly household income, medical payment

method, and perceived severity. The qualitative study identified six core themes: perceived susceptibility, perceived

severity, internal and external rewards, response efficacy, response costs, and self-efficacy.

Conclusion Medical staff should focus on first-degree relatives of colorectal cancer who are unmarried or wid-
owed, have lower family income, have lower reimbursement rate of medical insurance, and lack of disease severity
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perception. Through establishing social support system, issuing subsidies for colonoscopy screening, increasing
reimbursement rate of medical insurance, emphasizing the severity of colorectal cancer, to enhance their health belief
level and promote colonoscopy screening decision-making behavior.

Trial registration Not applicable.

Keywords Colorectal cancer, First-degree relatives, Colonoscopy screening, Decision making, Mixed-methods study

Background

Colorectal cancer (CRC) encompassing both colon and
rectal cancers, is a prevalent gastrointestinal malignancy.
According to the latest global cancer burden data from
2024 [1], CRC ranks third in incidence and second in
mortality worldwide. By 2030, the global burden of CRC
is projected to increase by 60%, with new cases exceeding
2.2 million and deaths surpassing 1.1 million [2].A posi-
tive family history is among the most prevalent risk fac-
tors for CRC. Research indicates that approximately 20%
of new cases involve first-degree relatives (FDRs) of CRC
patients, including biological parents, children, and full
siblings [3]. The risk of developing CRC for these indi-
viduals is 1.76 to 3 times higher than that of the general
population, making them a key target group for screening
[4]. CRC screening programs facilitate the early identifi-
cation and removal of precancerous lesions, significantly
decreasing the incidence and mortality rates of CRC,
especially among FDRs [5].

A common screening test is colonoscopy, an endo-
scopic exam that directly removes precancerous lesions.
A meta-analysis revealed that colonoscopy screening
reduces CRC incidence by 69% and mortality by 68%
[6]. Although international guidelines [7-9] recommend
colonoscopy screening for age-appropriate FDRs of CRC
patients, in the United States, which was the first coun-
try to initiate colonoscopy screening, despite the grad-
ual increase in screening rates among FDRs, the overall
screening rate remains below 50% [10]. From 2012 to
2015, the Chinese government conducted the “Urban
Cancer Screening Program in China” across 16 prov-
inces, with a colonoscopy screening rate of only 14.0%
among high-risk individuals for CRC [11].

Existing studies have confirmed that FDRs of CRC
patients refuse screening due to negative perceptions of
colonoscopy screening [12], misunderstanding of screen-
ing modalities [13], lack of guidance from professionals
[14], and perceived barriers [15]. In addition, age, gender,
race, personal history of disease, family history of CRC,
accessibility of healthcare and other factors also affect
the decision-making behavior of FDRs in CRC screening
[16—18]. There are also some people who give up screen-
ing because of fatalism, the painful experience of colo-
noscopy, fear of harm to the body, worry about detecting
CRC, and the cost of colonoscopy [19, 20].

Based on the Protection Motivation Theory (PMT)
proposed by Rogers [21] in 1975, this study posits that
the colonoscopy screening behavior of FDRs with CRC
is influenced by both external environmental factors and
personal determinants, which collectively shape their
cognitive processes. These cognitive processes, namely
threat appraisal and coping appraisal, serve as pivotal
mechanisms that foster motivation, which in turn trans-
lates into behavior [22, 23]. Threat appraisal encompasses
dimensions such as susceptibility, severity, internal and
external rewards. Susceptibility refers to an individual’s
subjective assessment of their likelihood of exposure to
risk factors or developing a particular disease. Severity
captures one’s perception of the serious consequences
associated with the disease, including its clinical out-
comes and societal impact. Internal rewards denote the
subjective gratification derived from engaging in mala-
daptive behaviors, while external rewards refer to the
perceived social approval or recognition associated with
such behaviors.Coping appraisal involves response effi-
cacy, response cost, and self-efficacy. Response efficacy
reflects an individual’s evaluation of the effectiveness of
the proposed behavior in promoting health. Response
cost pertains to the potential challenges, as well as eco-
nomic or social sacrifices, that may arise from adopting
a health behavior. Self-efficacy represents an individu-
al's confidence in their ability to execute the behavior
and achieve the desired outcomes [24-27]. According
to PMT, individuals are more likely to develop stronger
protective motivation and consequently adopt health-
promoting behaviors when they perceive higher levels of
susceptibility and severity associated with a threat, derive
fewer rewards from maladaptive behaviors, and assess
coping factors such as response efficacy and self-efficacy
as favorable, while perceiving response costs as minimal.

Within this study, personal factors (e.g., age, educa-
tional level, marital status, monthly income), environ-
mental factors (e.g., place of residence, occupation), and
individuals’ awareness of CRC (e.g., knowledge of CRC
symptoms, risk factors, and screening barriers) are exam-
ined. These factors are hypothesized to shape the cogni-
tive processes underlying CRC screening motivation by
influencing individuals’ psychological evaluation of CRC
threat severity and their practical assessment of coping
abilities. The resulting motivation, in turn, determines
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whether they ultimately engage in CRC screening
behaviors.

In recent years, cancer screening has garnered sig-
nificant attention for its crucial role in advancing pub-
lic health and clinical practice [16]. However, research
on the application of PMT to CRC screening intentions
and behaviors remains limited [28].Therefore, this study
aimed to employ the PMT framework to conduct in-
depth interviews with FDRs of CRC patients to explore
the facilitators and barriers that influence the decision-
making behavior of colonoscopy screening. A detailed
theoretical model of the study is presented in Fig. 1.

Most existing studies primarily adopt a quantitative
approach to examine the decision-making behaviors of
FDRs regarding CRC screening, with limited in-depth
analysis of the barriers to screening. In summary, in view
of the current situation of high incidence and low screen-
ing rate of CRC, in order to investigate the decision-mak-
ing behavior of CRC FDRs for colonoscopy screening,
this study employed an explanatory sequential design
within a mixed-methods framework, so as to obtain
a more comprehensive research perspective, deeply
explore the inner real experience of FDRs, and compre-
hensively analyze the obstacles and motivations of FDRs
for colonoscopy screening. Finally, the goal of increasing
the screening rate of FDRs of CRC will be achieved.

Methods

Design

The mixed-methods research incorporated an interpre-
tative sequence design, which included both quantita-
tive and qualitative approaches. The quantitative phase
was conducted from March to October 2023, followed by
the qualitative phase from November to December 2023.
The qualitative findings were utilized to supplement and
enrich the quantitative results.

Threatappraisal
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Ethical consideration

Ethical approval for this study was obtained from the
Medical Ethics Committee of Zhongnan Hospital,
Wuhan University (Approval Number: 2023103 K). All
participants were fully briefed about the study’s purpose
and procedures before signing informed consent forms.
Participants were informed that they had the right to
decline to participate or withdraw from the study at any
time, promising that the data would be kept strictly con-
fidential and used only for academic research.

Quantitative research

Procedure

We employed a convenience sampling method to recruit
FDRs of patients diagnosed with CRC and treated in the
gastrointestinal surgery department of a tertiary hospi-
tal in Wuhan, China. The inclusion criteria were as fol-
lows: (1) being a first-degree relative of a patient newly
diagnosed with CRC; (2) voluntarily participating in the
study. The exclusion criteria included: (1) previous diag-
nosis of CRC or detection of precancerous lesions; (2)
undergoing treatment for another type of existing cancer;
(3) suffering from a serious chronic or life-threatening ill-
ness, such as renal failure; (4) having consciousness dis-
orders due to brain metastasis, or suffering from mental
illness, intellectual or cognitive impairments.

According to the sample size calculation method, the
confidence level was 95% (z=1.96), the estimated pro-
portion (P) was 0.14, and the margin of error (e) was 0.05,
then the sample size obtained by the formula “ n=Z**P*
(1-P) /e* ” was about 186. Considering the sample shed-
ding rate of 20%, the sample size was at least 232 cases.

Measures

Based on a comprehensive literature review, the research-
ers designed a general data questionnaire that includes
variables such as gender, age, education level, marital
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Fig. 1 The model of Protection Motivation Theory
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status, occupation, average monthly household income,
type of health insurance, and number of relatives diag-
nosed with cancer. Additionally, the study employed the
Chinese version of the CRC Health Belief Scale, devel-
oped by scholar Bai Yang in 2019 [29]. The original scale,
designed by Green in 2004, was adapted to study the
health beliefs of FDRs of CRC patients. Permission to use
the scale has been obtained from the author. The scale
comprises 6 dimensions and 44 items. In this study, the
Cronbach’s alpha coefficients for each dimension ranges
from 0.728 to 0.803, and the total scale’s Cronbach’s alpha
coefficient is 0.822. All items were measured on a 5-point
Likert scale, yielding a total score range of 44 to 220.
Higher scores on the scale indicate higher levels of health
beliefs.

Data collection

The quantitative study utilized both onsite and online
questionnaires. In compliance with the requirements of
the Medical Ethics Committee of Zhongnan Hospital of
Wuhan University, respondents confirmed their consent
for their data to be used in the study. Field investigations
were conducted in the gastrointestinal surgery ward,
where investigators used standardized language for guid-
ance and collected completed questionnaires immedi-
ately to ensure accuracy. An electronic questionnaire was
developed using the “Questionnaire Star” platform and
distributed to participants through WeChat. Each ques-
tion was mandatory, and respondents were restricted to a
single submission to prevent duplicate entries. To ensure
data quality, questionnaires completed in less than five
minutes were excluded.

Data analysis

The data were analyzed using SPSS 26.0 software. Cat-
egorical variables were presented as frequencies and per-
centages, while normally distributed continuous variables
were expressed as means *standard deviations. T-tests,
one-way ANOVA, and logistic regression analysis were
used to analyze the influencing factors, with statistical
significance set at P<0.05.

Qualitative research

Procedure

The sampling method for the purpose of maximizing
difference was adopted to select a part of the research
objects of quantitative research as the interview objects,
with the sample size based on the principle of informa-
tion saturation.
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Measures

In alignment with the objectives of this study, an inter-
view guide was meticulously designed based on the PMT
framework following a comprehensive literature review
and expert consultation. Preliminary interviews were
conducted with 2—-3 FDRs of CRC patients to refine the
guide. After multiple iterations and adjustments, the
finalized interview protocol was established, as detailed
below.

Susceptibility: (1) What is your attitude towards CRC?
(2) Do you have any prior knowledge about CRC-related
information? (3) How does having a relative with CRC
affect you? (4) Do you worry about the possibility of
developing CRC or similar gastrointestinal conditions
yourself? Severity: (5) Is the level of worry severe, and
do you have negative associations when thinking about
it? Response Efficacy: (6) Have you learned any available
preventive measures for preventing CRC? (7) What do
you think about doing stool examination or colonoscopy?
Internal and External Rewards: (8) Do you hope to have
regular CRC screening? What are the reasons you haven't
chosen to undergo a colonoscopy screening? Response
Costs: (9) What factors hinder you from undergoing CRC
screening? Self-Efficacy: (10) What factors make you
more willing to undergo CRC screening? (11) What kind
of assistance or support would encourage you to have
regular CRC screening?

Data collection

Qualitative research was conducted using semi-struc-
tured interviews. Participants were informed of the
study’s purpose, provided consent to participate, and
signed informed consent forms before audio record-
ing commenced. Each interview lasted between 25 and
40 min and followed an interview guide to ensure the
application of appropriate interviewing techniques. These
techniques included avoiding interruptions, refraining
from evaluating responses, and eliminating inductive or
suggestive language. Within 24 h of each interview, two
researchers independently reviewed and coded the tran-
scribed data using NVivo software (version 11.0) for the-
matic analysis and data organization. To ensure coding
consistency, Cohen’s Kappa coefficient was calculated
( kappa=0.85 ), indicating high agreement between the
coders in theme selection. Discrepancies in coding were
resolved through consensus meetings, where coders
thoroughly reviewed and discussed inconsistent codes
to reach agreement. If consensus could not be achieved,
a third researcher served as an arbiter. Additionally, the
research team conducted weekly group discussions to
review the analytic process. The team comprised a nurs-
ing professor, an expert in nursing psychology, and two
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graduate nursing students with qualitative research
experience. This team collaboratively reviewed the cod-
ing results to ensure reliability in the coding process and
theme generation.

Data analysis

For the qualitative study, Colaizzi’s seven-step analy-
sis method [30] was employed for integrative analysis,
which includes: familiarizing with the data, identifying
significant statements, formulating meanings, clustering

Page 5 of 13

themes, providing a comprehensive description, develop-
ing a basic structure, and validating the basic structure.

Results

Quantitative research

Demographic characteristics of FDRs of patients with
CRC A total of 285 questionnaires were distributed,
and 272 valid questionnaires were recovered, with an
effective rate of 95.4%. The demographic characteristics
of the participants are summarized in Table 1. There

Table 1 Differences in colonoscopy screening behavior among FDRs of CRC with different demographic characteristics

Item Not screened(%) Screened(%) X P
FDRs 2144 0.342
Parents 24(11.21) 3(5.17)
Siblings 37(17.29) 9(15.52)
Children 153(71.50) 46(79.31)
Gender 5.048 0.025
Male 90(42.06) 34(58.62)
Female 124(57.94) 24(41.38)
Age(years) 7.693 0.021
18~40 75(35.05) 18(31.03)
41~60 111(51.87) 39(67.24)
>60 28(13.08) 1(1.72)
Education level 12.665 0.013
Primary school or below 23(10.75) 101.72)
Middle school 66(30.84) 12(20.69)
High school/Vocational school 60(28.04) 19(32.76)
Junior college 45(21.03) 13(22.41)
Bachelor's degree or above 20(9.35) 13(22.41)
Marital status 7.157 0.028
Married 178(83.18) 56(96.55)
Unmarried 22(10.28) 2(3.45)
Divorced/Widowed 14(6.54) 0(0.00)
Occupation 7.787 0.020
Employed 144(67.29) 49(84.48)
Unemployed 48(22.43) 4(6.90)
Retired 22(10.28) 5(8.62)
Average monthly household income 16.176 0.000
<5000 88(41.12) 13(22.41)
5000~ 10,000 114(53.27) 33(56.90)
>10,000 12(5.61) 12(20.69)
Type of health insurance 25.387 0.000
New rural cooperative medical insurance 78(36.45) 9(15.52)
Urban Resident/Employee Medical Insurance 105(49 07) 30(51.72)
Commercial Insurance 12(5.61) 15(25.86)
Others 19(8.88) 4(6.90)
Number of Relatives Diagnosed with Cancer 2421 0.120
1 187(87.38) 46(79.31)
>2 27(12.62) 12(20.69)
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Table 2 Health belief score of colonoscopy screening in FDRs of CRC patients

Items Scores(_xzs) Average scores(_x+s) Cronbach’s a
Perceived severity 9 3449+574 3.83£0.98 0.774
Perceived susceptibility 10.94+2.26 2.73+092 0.801
Perceived benefits 21.79+3.97 3.63+0.93 0.728
Perceived barriers 18 52404433 291097 0.779
Self-efficacy 4 14.81+£3.09 3.70£0.96 0.754
Cues to action 11.36+2.50 3.79+0.94 0.803
Table 3 Comparison of the difference of health belief level scores in firs-degree relatives with CRC screening behavior
Variable Scores F P

Not screened(n=224) Screened(n=48)

Perceived severity 34.17+6.10 3598+3.27 3953 0.048
Perceived susceptibility 10.69+2.26 12.08+1.84 15.876 0.000
Perceive benefits 2149+4.06 23.17+324 7.192 0.008
Perceive barriers 52311449 52.81+346 0.527 0.468
Self-efficacy 1461+3.16 1571258 5.056 0.025
Cues to action 11.30£252 11.60+£243 0.570 0451

were significant differences in the colonoscopy screen-
ing behavior of FDRs of CRC among different gender,
age, education level, marital status, occupation, average
monthly household income and type of health insurance
(P<0.05).

Status of health beliefs of FDRs of CRC patients under-
going colonoscopy screening Based on the survey results,
the average scores of health belief components regarding
CRC screening among FDRs, ranked from highest to low-
est, were perceived severity, cues to action, self-efficacy,
perceived benefits, perceived barriers, and perceived sus-
ceptibility. The total scores and individual items for each
dimension are presented in Table 2.

Monofactor analysis of colonoscopy screening behavior
among FDRs of patients with CRC Whether to perform
colonoscopy screening was taken as the dependent vari-
able, and all dimensions of health belief scale were taken
as independent variables. The results of monofactor
analysis showed that different levels of perceived severity,
perceived susceptibility, perceived benefits, and self-effi-
cacy had significant differences in colonoscopy screening
behavior (P<0.05). Refer to Table 3 for detailed results.

Multifactor analysis of colonoscopy screening behav-
ior in FDRs of patients with CRC In order to further
analyze the factors related to the colonoscopy screen-
ing behavior of FDRs of patients with CRC, 11 vari-
ables with statistical significance in the monofactor
analysis were used as independent variables, and

Table 4 Logistics regression analysis of factors influencing
bowel screening behavior in FDRs of CRC

Variable B SE B t P
1.094 0306 - 3,571  0.000
Age 0031 0040 0051 0777 0438
Gender 0.060 0046 0078 1294 0.197
Education level 0009 0014 0040 0674 0501
Marital status -0.126 0.046 -0.167 —2.724 0.007
Occupation -0.028 0036 -0.049 -0.775 0439
Average monthly household 0077 0036 0131 2152 0032
income
Type of health insurance -0.064 0026 -0.146 —-2432 0016
Perceived severity 0 0.005 -0.007 -0.094 0.925
Perceived susceptibility 0.040 0011 0239 3592 0.000
Perceive benefits 0.006 0.009 0.067 0733 0464
Self-efficacy 0006 0011 0051 0574 0566

Note: R?=0.153, adjusted R?=0.111, F=3.600, P=0.000

whether to perform colonoscopy screening was used
as dependent variable. After collinearity diagnosis, VIF
values were all less than 5, indicating that there was
no multicollinearity problem in the regression equa-
tion. The results showed that marital status, average
monthly household income, type of health insurance,
and perceived susceptibility were the main factors
affecting the screening of FDRs with CRC (P<0.05).
See Table 4.
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Qualitative research

Demographic characteristics of interviewees A total of 16
FDRs of CRC were included in the qualitative study for
interview, coded P1 ~P16. The general information of the
interviewees is shown in Table 5.

Interview results

Susceptibility perception

According to the threat appraisal framework in the PMT,
perceived susceptibility is an important prerequisite
for individual behavior change. In this study, only three
respondents were aware that CRC has a hereditary com-
ponent. The majority of FDRs in this study recognized
poor lifestyle habits as a risk factor for CRC but were
unaware of its familial inheritance.

“After witnessing my brother’s battle with CRC and
seeing his condition deteriorate, I decided to quit
smoking” (P15).

“I was unaware that CRC could run in families, and
I had never encountered the concept of FDRs” (P3).

Due to limited awareness of CRC, some respondents
failed to recognize the potential for developing the dis-
ease, even when experiencing symptoms such as intesti-
nal discomfort.

“I occasionally experience bowel discomfort and
notice blood in my stool, but I attribute it to hem-

Table 5 General information of the respondents (n=16)
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orrhoids and do not give it much attention” (P6).

“I have frequently experienced episodes of diarrhea
and constipation in recent years, and I believe my
bowel function has deteriorated with age.” (P13).

Severity perception

The severity perception of CRC by FDRs is one of the
factors influencing their decision to undergo colonos-
copy screening. In this study, five respondents believed
that CRC is a serious disease that could lead to severe
consequences.

“There is no difference between having this disease
and dying” (P9).

Some respondents, on the other hand, believe that the
prognosis of CRC is more favorable and are optimistic
about the outcomes.

“I am highly confident that CRC is more treatable
than other types of cancer” (P4).

Internal and external rewards

The internal rewards for not undergoing colonoscopy
screening among the respondents in this study were pri-
marily manifested as:

ID Relationship with Age Gender Educationlevel Marital Status Monthlyincome Place of Occupation CRC screening
the patient residence
P1  fatherand son 24 male undergraduate unmarried <5000 town student no
P2 fatherand son 23 male undergraduate unmarried <5000 town student no
P3  fatherand son 27 male high school married 5000~ 10,000 town other yes
P4 father and son 30  male doctor single >10,000 town other no
P5  brothers 65 male polytechnic married 5000~ 10,000 town labor no
school
P6  sisterand brother 62  female junior high school married <5000 town farmer no
P7  mother 40  female  high school married <5000 town individual no
and daughter
P8  fatherand son 34  male undergraduate married 5000~ 10,000 town other no
P9 mother and son 39 male high school married <5000 town individual no
P10 fatherand son 35 male elementary school married <5000 countryside farmer no
P11 fatherand son 62  male elementary school married <5000 countryside farmer yes
P12 motherand son 35  male undergraduate divorced >10,000 town individual no
P13 fatherand son 43 male polytechnic married 5000~ 10,000 town individual no
school
P14 brothers 47 male college married 5000~ 10,000 town other no
P15 brothers 45 male elementary school married <5000 countryside farmer no
P16 sisters 43 female elementary school married <5000 town individual yes
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(1) Psychological relief and stress alleviation

“Although I know I am in a high-risk group, avoid-
ing colonoscopy screening temporarily alleviates my
anxiety and fear of the disease. Once I start screen-
ing, 1 might worry more about discovering a prob-
lem” (P10).

“I believe I am healthy and have no obvious symp-
toms, so I probably don’t need a colonoscopy. This
thought gives me a sense of relief” (P7).

(2) Avoid physical discomfort

“I've heard that the bowel preparation for a colonos-
copy is very uncomfortable, and the procedure itself
might be painful. By skipping it, I can avoid any
physical discomfort” (P8).

(3) Saving time and financial costs

“Colonoscopy screening requires spending money
and taking time off work or setting aside time to visit
the hospital. Skipping the screening saves me these
resources.” (P3).

The external rewards for not undergoing colonoscopy
screening among the respondents in this study were pri-

marily manifested as:

(1) Aligning with family or cultural expectations

“In my family and culture, it is believed that young
individuals or those without symptoms do not
require a colonoscopy. By choosing to forgo screening,
I align with these expectations and avoid potential
conflicts” (P1).

(2) The herd mentality shaped by social and cultural factors

“Many people around me do not regularly undergo
colonoscopy screenings, and they seem fine. I feel
that this choice is normal and not particularly con-
cerning” (P5).

(3) Alleviating undue concern among family members

“If I undergo colonoscopy screening, my family might
worry excessively about me. I don’t want to cause
them unnecessary tension and stress” (P10).

(4) Avoiding Social Stigma

“If friends or colleagues find out that I had a colo-
noscopy, they might speculate that I have health
issues. I don’t want to be labeled as “unhealthy”
because of the screening.” (P2).
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(5) Avoid the impact of a positive result on employment
orinsurance

“If the colonoscopy results are unfavorable, it might
affect my career prospects or insurance applications.
I don’t want to be flagged as “high risk” and face
discrimination or financial burdens because of one
screening” (P3).

Response effectiveness
Some respondents in this study believe that colonos-
copy plays a critical role in the early detection of CRC.

“As doctors have noted, the five-year survival rate
of CRC is favorable if detected early” (P1).

“Only by having a colonoscopy can CRC be
detected early. Early detection leads to early treat-
ment” (P13).

Some participants perceive cancer as an inevitable
fate, leading them to dismiss the value of preventive
measures and screening.

“Cancer is also a gift from God. No one can refuse it.
We should accept it” (P16).

Reaction costs

According to the PMT theory, a high perception of
“response cost” can weaken an individual’s motivation to
undergo screening.

(1) Financial cost

“What worries me more is the cost. If it were free, I
would definitely go (for the colonoscopy screening),
because my gut isn’t in very good condition to begin
with” (P6).

“I have too many things to consider right now,
including covering my father’s medical expenses and
caregiving costs, as well as my child’s tuition and
living expenses. The financial pressure is quite over-
whelming” (P10).

(2) Time cost

“I mainly feel that it’s a waste of time. If I don’t have
any symptoms of (CRC) myself, then spending an
entire afternoon (on a colonoscopy screening) seems
unnecessary.” (P2).
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“Colonoscopy requires bowel preparation, it’s a little
troublesome.I am so busy at work that I can’t spare
the time.” (P4).

“Now I have to take care of her every day>, I don’t
think about it” (P7).

(3) Physical cost

“If it ( the colonoscopy screening ) were as simple as
a blood test, everyone would be willing to do it. But
inserting a long tube through the anus into the intes-
tines is still somewhat uncomfortable. Moreover,
the need for bowel preparation beforehand makes
it even less appealing—just thinking about it makes
me not want to do it” (P8).

(4) Psychological cost

“Getting a colonoscopy not only means I might dis-
cover something wrong, but it could also lead to
excessive worry about my health” (P9).

(5) Social and cultural cost

“In our area, many people don’t really think much
about getting a colonoscopy. They usually believe
that if there are no symptoms, there’s no need to get
checked. Even though I know it would benefit me, I
feel a bit pressured by the possibility of facing misun-
derstanding from my family and friends” (P1).

Self-efficacy

The stronger an individual’s self-efficacy, the more
likely they are to undergo colonoscopy screening. The
majority of respondents continued to hold the belief
that colonoscopy screening was unnecessary.

“I believe that whatever is meant to happen will
happen, and I'll face it when the time comes.” (P16).

Only a few respondents voiced strong beliefs regarding
colonoscopy screening, emphasizing the importance of
prioritizing personal health.

“Even if it's not free, I would still go for a colonos-
copy. Money is important, but when it comes to my
health, my body should be the priority” (P13).

‘I had never paid attention to this (colonoscopy
screening) before. This time, after he (the patient) got
sick, even if no one reminded me, I would still go for
a colonoscopy.” (P8).
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“I believe I can undergo the colonoscopy. Although
I've heard that some people feel uncomfortable dur-
ing the procedure, I think it’s something I can endure
for the sake of my health” (P3).

Discussion
According to our survey results, the scores of perceived
severity, cues to action, self-efficacy and perceived ben-
efits were all at a high level, indicating that FDRs of CRC
had a good cognition of disease severity, could perceive
the health benefits brought by colonoscopy screen-
ing, could take effective actions to perform colonoscopy
screening, and could have sufficient confidence to com-
plete colonoscopy screening. Perceiving barriers was a
major factor affecting disease prevention behaviors and
had a negative impact on people’s adoption of health
behaviors [31]. In this study, FDRs of CRC had a rela-
tively low perceive barriers score, indicating that FDRs
were more likely to accept colonoscopy screening. How-
ever, perceived susceptibility scored the lowest among
health belief dimensions, reflecting insufficient aware-
ness of personal risk among FDRs. This aligns with Bai
Yang’s findings [29] and highlights a critical gap in risk
communication. Our qualitative interviews revealed that
many participants associated gastrointestinal symptoms
with benign conditions, such as hemorrhoids, rather than
CRC. This misconception underscores the need for tar-
geted educational campaigns to improve risk perception.
Strategies to mitigate this could include community-
based awareness campaigns emphasizing familial risk
and leveraging relatable narratives. In general, according
to our survey results, the level of health belief of FDRs
with CRC was significantly higher than that of Zhao
Donggqin [32] and Zhou Jingru [33].This could be attrib-
uted to an increasing public awareness of health, the
reputation of our hospital as a top-tier facility in Cen-
tral China attracting patients nationwide, and the gen-
erally good adherence to medical advice by patients and
their families. Additionally, our department’s continuous
efforts to promote colonoscopy screening among FDRs
of CRC patients may have subtly influenced their health
beliefs, leading to these higher scores.This suggests that
the popularization of colonoscopy screening is a persis-
tent and necessary work, and we should explore more
innovative means, such as artificial intelligence technol-
ogy [34], telephone intervention [35], and personalized
risk assessment [36], so that more high-risk groups can
understand the purpose and significance of early screen-
ing, and improve the health belief level of first-degree
relatives of colorectal cancer.

The results of this study indicated that key factors
influencing the health beliefs of FDRs of CRC patients
included marital status, average monthly household
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income, medical payment method, perceived sever-
ity. Previous studies [37, 38]had consistently shown
that marital status significantly affected the likelihood
of performing colonoscopy screening, with those hav-
ing a partner demonstrating higher compliance. This
can be attributed to the support provided by spouses,
which enhances an individual’s self-efficacy and reduces
perceived barriers [39]. For instance, a married individ-
ual may receive encouragement and logistical support
(e.g., transportation to appointments) from their part-
ner, facilitating their decision to undergo colonoscopy
screening. On the other hand, unmarried or widowed
individuals often lack this support, which may increase
the psychological and logistical response costs associ-
ated with the screening process.Thus, future interven-
tions should focus on creating social support networks
to improve the health behaviors of unmarried and wid-
owed populations. Average monthly household income
was the main measure of an individual’s socioeconomic
status, and a study from the United Kingdom also found
that socioeconomic status was the strongest predictor of
health behaviors [40]. In this study, the higher the aver-
age monthly family income of FDRs, the higher the pro-
portion of colonoscopy screening, which was consistent
with the findings of Taha [41]. Qualitative findings fur-
ther supported this, as participants with limited income
expressed concerns about the out-of-pocket expenses
associated with colonoscopy, even when insured. House-
hold income plays a pivotal role by directly influencing
the perceived response costs of colonoscopy screening.
High-income families are better positioned to absorb
the financial expenses associated with screening, such as
transportation, medical fees, and time off work, thus low-
ering their perceived barriers. In contrast, low-income
individuals may prioritize immediate economic concerns
over preventive health behaviors, leading to reduced
screening uptake. Furthermore, higher-income individu-
als often possess higher health literacy, enabling them to
recognize the long-term health benefits of screening [42].
Health education campaigns and financial support poli-
cies, such as screening subsidies, targeted at low-income
groups could significantly improve their screening rates.
The type of health insurance was also a significant fac-
tor influencing the screening rates of FDRs. In this study,
FDRs with urban medical insurance exhibited higher
colonoscopy screening rates compared to those with
rural medical insurance. Notably, FDRs with commer-
cial insurance demonstrated the highest screening rates,
consistent with the findings of Tan et al. [14]. This may
be attributed to higher reimbursement rates and broader
coverage for diagnostic procedures like colonoscopy.
Additionally, commercial insurance often offers more
convenient service pathways, facilitating easier access
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to screening service [43]. Conversely, individuals rely-
ing on rural cooperative medical insurance faced higher
out-of-pocket expenses, which intensified their financial
burden and reduced their perceived self-efficacy [44].
These findings underscore the critical role of healthcare
policy in reducing financial barriers and promoting equi-
table access to colorectal cancer (CRC) screening. Poli-
cymakers are encouraged to expand the coverage of rural
medical insurance programs while fostering the flexibility
and benefits of commercial insurance to improve screen-
ing uptake. Perceived severity refers to an individual’s
awareness of the risk or impact associated with a health
problem. This study found that higher perceived severity
scores were linked to a greater likelihood of deciding to
undergo colonoscopy screening. This heightened sever-
ity perception may stem from firsthand experiences with
a relative’s illness, reinforcing the catastrophic potential
of undiagnosed CRC. Our qualitative interviews revealed
that some participants equated having this disease with
death. Understanding the severity of a condition can
enhance an individual’s perception of the threat it poses,
thereby motivating and empowering them to take action
[45]. Future educational campaigns should leverage
this awareness by emphasizing the treatability of early-
detected CRC.

In this study, the qualitative interview findings effec-
tively complemented the quantitative research by provid-
ing deeper insights into the psychological, physiological,
economic, and caregiving needs of FDRs of CRC patients.
These multidimensional insights reinforced the quantita-
tive results. In the quantitative study, perceived severity
scored the highest, and qualitative data further elaborated
on the relatives’ fear and anxiety regarding the disease.
Conversely, perceived susceptibility scored the lowest in
the quantitative analysis, a finding corroborated by quali-
tative interviews, where some relatives displayed a sense
of complacency and lacked awareness of the necessity
of colonoscopy screening. Some respondents view CRC
as a matter of fate or luck, believing that the occurrence
of cancer is inevitable and beyond their control, empha-
sizing that individual behavior has a limited role in dis-
ease prevention. According to the PMT, such fatalism
weakens the conversion of threat appraisal and coping
appraisal, resulting in low screening intentions. Future
intervention designs should strengthen the concept of
“early screening, early treatment” through health edu-
cation, enhancing trust in the effectiveness of screening
and gradually changing the fatalistic mindset. Addition-
ally, socio-cultural factors significantly modulate screen-
ing behaviors. For instance, qualitative data revealed that
psychological relief and avoidance of physical discomfort
serve as internal rewards for not undergoing screening.
Cultural norms and familial expectations act as external
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barriers, resulting in a lack of recognition of screening
importance among certain groups. To overcome these
obstacles, culturally sensitive health education and tai-
lored interventions are essential for creating a supportive
environment that encourages screening uptake. While
the quantitative study, constrained by its questionnaire
format, inadequately captured the full scope of caregiving
needs, the qualitative research provided a richer under-
standing of the inner experiences and thoughts of the
participants. Both methods revealed common practical
challenges faced by patients, such as financial burdens
from treatment and social barriers. Therefore, healthcare
providers should offer personalized guidance tailored to
the specific psychological, physiological, occupational,
and social support needs of patients, ensuring continu-
ous supportive care.

Strengths and limitations

We employed a mixed-methods study to comprehen-
sively investigate the factors influencing the decision-
making behaviors of FDRs of CRC patients regarding
colonoscopy screening. This research provided a solid
foundation for formulating personalized intervention
strategies. However, we acknowledged its limitations:
the study’s participants were all from the same hospital,
which might affect the generalizability of the findings.
At the same time, the impact of COVID-19 on people’s
health behavior had been ignored. In the part of qualita-
tive interview, the discussion of emotional issues is not
deep enough to fully explore the inner emotions of first-
degree relatives of colorectal cancer. Furthermore, the
study was limited to the perspective of FDRs, without
considering the views of other key decision-makers like
spouses or children, which could provide a more holis-
tic understanding of the factors at play. In the future, it is
possible to comprehensively explore the decision-making
behavior of CRC screening in FDRs from multiple per-
spectives, and this work is currently being carried out in
our team.

Conclusions

Overall, decision-making behaviors regarding colonos-
copy screening among FDRs of CRC patients exhibit vari-
ability. Influential factors included marital status, average
monthly household income, medical payment method,
perceived severity. It is suggested that medical staff
should focus on first-degree relatives who are unmarried
or widowed, have low family income, have low medical
insurance reimbursement rate, and have low perception
of the severity of colorectal cancer in their daily work,
and enhance their awareness of the severity of colorec-
tal cancer by establishing social support systems, provid-
ing subsidies for colonoscopy screening, increasing the
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reimbursement rate of medical insurance, and emphasiz-
ing the severity of colorectal cancer. In order to achieve
the purpose of early screening and early treatment.
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