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Background: Secondary prevention plays a crucial role in reducing cancer-related deaths. Previous studies have indicated that cancer
cognition and coping ability significantly influence behavioral intention towards secondary prevention. However, limited research has
explored the relationship between the three, particularly among rural residents. Rural areas often face challenges like limited healthcare
access and lower health literacy, impacting prevention intentions. This study aims to explore the path associations between cancer
cognition, coping ability, and behavioral intention for cancer secondary prevention among rural residents.

Methods: A cross-sectional survey was conducted in Shandong Province, China, from August 10 to September 10, 2023. Using
a multi-stage stratified random sampling method, 453 valid questionnaires were obtained. Univariate and bivariate analysis were
conducted for preliminary assessment, and structural equation modeling (SEM) was used to examine the relationships among cancer
cognition, coping ability, and secondary prevention intention.

Results: 22.3% of participants reported an intention to engage in secondary cancer prevention. Cancer cognition was positively
associated with both prevention intention ($=0.06, p<0.001) and coping ability (f=0.82, p<0.001), while coping ability was also
positively associated with prevention intention (=0.64, p<0.001). The SEM demonstrated a good model fit (GFI=0.841, CF1=0.916,
IF1=0.916, TLI=0.906, RMSEA=0.056, SRMR =0.036, AGFI=0.812, PGFI=0.715).

Conclusion: Cancer cognition positively influences coping ability, which subsequently increases the intention to engage in secondary
prevention among rural residents in Shandong Province. Tailored interventions to improve cancer cognition and coping ability are vital
for enhancing prevention intention among rural residents.

Keywords: cancer cognition, coping ability, secondary prevention, rural residents, structural equation modeling

Introduction

According to estimates of the World Health Organization (WHO), there were approximately 19.9 million new cancer
cases and 10 million cancer-related deaths globally in 2022, of which 24.15% of the new cases and 26.42% of the deaths
occurred in China." In recent years, due to an aging population and worsening environmental conditions, the incidence
and mortality rates of cancer in China presented an upward trend, making it one of the leading causes of death.? In 2022,
the cancer mortality rate in urban areas of China was 92.37 per 100,000, whereas in rural areas the mortality rate was
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103.97 per 100,000, suggesting that cancer mortality remains higher in rural regions compared to urban areas.> Cancer
has been a prominent threat to public health for rural residents in China.

The WHO emphasizes that early screening, diagnosis, and treatment play a crucial role in reducing cancer-related
mortality, referred to as secondary cancer prevention.* Recent research has introduced novel detection strategies,
including cancer biomarkers (e.g., for prostate cancer) and Al-assisted endoscopic image recognition, which have
shown promise in enhancing the accuracy and efficiency of early cancer detection.™® Since 2005, the Chinese govern-
ment has implemented multiple initiatives to promote secondary cancer prevention among residents.” However, rural
residents face greater challenges than their urban counterparts in accessing healthcare, particularly cancer screening.®
Moreover, people living in rural areas are more likely to receive a cancer diagnosis only after symptom onset.” A 2016
survey across four Chinese provinces reported rural screening rates of 45.4% for liver cancer, 28.6% for gastric cancer,
and 26.0% for esophageal cancer.'® Therefore, identifying effective strategies to strengthen rural residents’ intention
toward secondary cancer prevention is critical to improving screening uptake and the effectiveness of early treatment.

Multiple factors influence individuals’ intention to engage in secondary cancer prevention, including perceived health
status, access to medical resources, and cancer-related knowledge.'""'> Among these factors, limited cancer cognition
hinders individuals’ ability to recognize the importance of early detection and weakens their motivation to participate in
preventive health behaviors.'* Cancer cognition is defined as an individual’s understanding of the fundamentals of
cancer, including its causes, symptoms, and risk factors.'® Prior research has mainly examined its association with health
behaviors and service utilization, including screening uptake and treatment adherence.'>'® Limited knowledge has been
linked to misconceptions about cancer risk and a distrust or fear of preventive measures.'® Low levels of cancer cognition
are more commonly observed among individuals with lower educational attainment, older adults, and rural residents.'” In
rural China, restricted access to health information, low health literacy, and limited contact with healthcare professionals
contribute to persistent knowledge gaps.'® While the link between cancer cognition and secondary prevention intention is
acknowledged, the underlying mechanism remains insufficiently understood.

Based on the Theory of Planned Behavior (TPB), behavioral intention is jointly shaped by attitude, perceived
behavioral control, and subjective norms. Perceived behavioral control reflects an individual’s confidence and ability
to perform a given behavior."® In the context of cancer prevention, coping ability can be regarded as a manifestation of
perceived behavioral control, representing an individual’s capacity to respond to cancer-related threats.?® Specifically, it
encompasses the behavioral capacity to acquire relevant information, seek timely treatment, or social support.'* Unlike
cancer knowledge, coping ability reflects how individuals mobilize internal and external resources when facing health
risks.?! Existing studies highlight the potential of interventions aimed at enhancing individuals’ coping capacity to
improve secondary prevention.”* Although cancer cognition has been widely associated with preventive behaviors, it
may also influence prevention intentions indirectly by enhancing coping ability. When individuals possess more accurate
knowledge about cancer, they are more likely to perceive themselves as capable of recognizing warning signs, making
informed decisions, and utilizing appropriate health services.*

Existing studies on secondary cancer prevention have primarily examined its current status, determinants, and screening
or diagnostic approaches for specific cancer types.”*2° However, few studies have comprehensively examined the inter-
relationships among cancer cognition, coping ability, and secondary prevention behavioral intention, focusing instead on the
individual relationships between these concepts.”’ > Moreover, there is a notable lack of evidence specifically targeting rural
populations, who face disproportionately higher cancer mortality rates and more limited access to health information and
medical resources. Therefore, this study focuses exclusively on rural populations to explore the relationships among cancer
cognition, coping ability, and secondary cancer prevention behavioral intention. The findings aim to inform more tailored
strategies for enhancing prevention intention and reducing the rural cancer burden.

Methods
Study Design and Setting

This study was conducted in Shandong Province, an eastern province in China with a population of over 100 million,
from August 10 to September 10, 2023. A multistage stratified random sampling method was employed to select the
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Figure | Multi-stage stratified random sampling framework.

participants following the three steps below (Figure 1). Firstly, according to the socioeconomic levels and geographic
location, three cities were selected in Shandong province, namely, Yantai (high economic level, in the east), Weifang
(middle economic level, in the middle), and Liaocheng (low economic level, in the west). Secondly, one district/county
was randomly selected in each city, and three subdistricts/townships were randomly selected from each district/county.
Thirdly, three villages were randomly selected in each subdistrict/township. Finally, a total of 27 villages were selected as
sample units.

Sample Size Calculation
The required sample size was calculated using the standard formula for estimating a population proportion:

72, (1- . . L L.
N= M, where Z,/,=1.96, p=0.5 (a conservative estimate used when the true proportion is unknown, maximizing

the product p(1-p)), and the allowable margin of error 8=0.05.>° Based on this calculation, the minimum sample size was
approximately 385. Considering a potential 10% non-response rate, the adjusted sample size was 424. To achieve the
required minimum sample size and ensure field feasibility, 16 or more residents were randomly selected from each
sample village. In total, 486 questionnaires were distributed. Of these, 33 were excluded from the sample because of an
uncompleted questionnaire or obvious logical error in the questionnaire. Finally, a total of 453 individuals were included
in the database, with a response rate of 93.2%.

Participants and Data Collection

The inclusion criteria for eligible rural residents were: (1) aged > 18 years; (2) holding local household registration; (3)

conscious and able to communicate normally; and (4) willing to participate and having signed an informed consent form.
In this study, with the assistance of local community health workers, eligible residents were randomly selected from

the resident registry and invited to the village clinics to participate in the survey. Considering the generally low

educational attainment of the rural residents, one-to-one interviews were conducted by trained graduate students in
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public health, who received standardized training in interview protocols to ensure data quality. The study was approved
by the Ethics Committee of the School of Public Health, Shandong University, China. All participants volunteered to take
part in the survey, and informed consent was obtained before the survey.

Measurements

Cancer Cognition and Coping Ability

Cancer cognition and coping ability in this study were measured using scales developed by Liu for Chinese residents.*’ These
instruments have demonstrated good reliability and validity in rural populations,?>>' with previously reported internal
consistency values of Cronbach’s o = 0.856 (KMO = 0.88) for the Cancer Cognition Scale and a = 0.808 (KMO = 0.81)
for the Cancer Coping Ability Scale. Confirmatory factor analyses further supported the construct validity of both instruments
(The Cancer Cognition Scale: RMSEA=0.069, CFI=0.903, IF1=0.903, GFI=0.927; The Cancer Coping Ability Scale:
RMSEA=0.054, CFI=0.890, IFI=0.890, GF1=0.905).*° The Cancer Cognition Scale comprises 17 items rated on a 5-point
Likert scale (1 to 5), with total scores ranging from 17 to 85. The Cancer Coping Ability Scale contains 13 items, also rated
from 1 to 5, with total scores ranging from 13 to 65. The full list of items for both scales is provided in the Supplementary
Materials. In the present study, both scales demonstrated excellent internal consistency, with Cronbach’s a values of 0.944 and

0.830, respectively.

Behavioral Intention for Secondary Cancer Prevention

Behavioral intention for secondary cancer prevention in this study was assessed using the Intention Scale for Early
Detection, Diagnosis, and Treatment, derived from the Health Literacy Questionnaire for Cancer Prevention and Control
in China.*? This national instrument was developed through multi-stage expert validation and has been widely used in
large-scale public health assessments. The scale comprised 8 dichotomous items (scored 0—1; total score 0-S8), the full
contents of which are detailed in the Supplementary Materials. The item contents are listed in the Supplementary Materials.

Although individual items were binary, the total score was treated as a continuous indicator to reflect gradations in
behavioral intention. The scale showed acceptable internal consistency in our sample (Cronbach’s a = 0.665).

Covariates

Covariates include individual demographic (gender, age, marital status), socioeconomic characteristics (education level,
careers, annual income), health status (self-reported health, family history of cancer), and cancer-related cognition
(perceived necessity of understanding cancer knowledge, perceived financial burden of cancer prevention and treatment).
To enhance comparability and interpretability, the covariates were categorized based on health surveillance and prior
research conventions. Age was grouped into 1859, 6075, and >75 years.*®> Education level was classified as illiterate/
semiliterate, primary school, and junior high school or above.** Marital status was dichotomized into “married” and
“other”.>> Annual household income was categorized as <10,000, 10,000-29,999, and >30,000 Chinese Yuan (CNY).36
Self-reported health was grouped as “good”, “fair”, and “bad”.?” Binary coding (yes/no) was applied to family history of
cancer and perceived necessity of understanding cancer knowledge.*® The perceived financial burden of cancer preven-
tion and treatment was measured using a 5-point Likert item. For analysis, responses were dichotomized into “heavy”
(>3) and “not heavy” (<2) to enhance interpretability, following prior studies.*”

Statistical Analysis
Data were analyzed using SPSS 22.0 and AMOS 28.0. Descriptive statistics were presented as frequencies and
percentages for participants’ demographic characteristics. Group differences in secondary cancer prevention intention
were assessed using one-way ANOVA and independent samples t-tests. Multiple linear regression analyses were
conducted to identify factors associated with behavioral intention. Pearson correlation coefficients were calculated to
examine relationships among cancer cognition, coping ability, and behavioral intention.

To explore the internal pathways linking cancer cognition, coping ability, and behavioral intention for secondary
cancer prevention, a theory-driven structural equation model (SEM) was developed using maximum likelihood estima-
tion. The model included two latent constructs (cancer cognition and coping ability), and one observed outcome variable
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(behavioral intention). Multicollinearity diagnostics among latent variables were conducted, with all variance inflation
factors (VIFs) below 3. Guided by the TPB and prior research,'” the model posited both direct and indirect effects of
cancer cognition on behavioral intention via coping ability, and constructs pathways accordingly. Statistical significance
was set at P <0.05.

Results

Sample Characteristics

Table 1 presents the demographic and health-related characteristics of the 453 participants and the results of univariate
analyses regarding behavioral intention for secondary cancer prevention. The average behavioral intention score across
all participants was 4.53+1.42.

Table | Sample Characteristics and Univariate Analysis of Behavioral Intention for Secondary Cancer Prevention

Characteristics n % Secondary Cancer Prevention
MeanzSD t/F P

All 453 | 100.0 | 4.53%1.42

Gender 0.225 0.822
Male 150 | 33.1 4.55+1.44
Female 303 | 669 | 45114l

Age 6.086 0.002
18-59 122 | 269 | 4.82%].34
60-75 240 | 53.0 | 4.52+1.4]
>75 9l 20.1 4.14+1.47

Education level 9.170 <0.001
llliterate/semiliterate 126 | 27.8 4.12%1.37
Primary school 138 | 30.5 4.51%1.60
Junior high school and higher 189 | 41.7 | 4.80x1.24

Marital status 3.620 <0.001
Married 376 | 83.0 4.63%1.35
Other 77 17.0 | 4.00+1.60

Careers —4.562 <0.001
Farmers 364 | 804 441%1.48
Non-farmer 89 19.6 5.00+0.98

Annual income (CNY) 7431 0.001
<10,000 193 | 42.6 | 4.23x1.44
10,000-29,999 133 | 294 | 4.73%1.40
230,000 127 | 28.0 | 4.83%1.09

Self-reported health status 5.580 0.004
Good 273 | 60.3 4.57+1.30
Fair 129 | 285 4.67+1.54
Bad 51 1.3 3.92%1.59

Family history of cancer 1.134 0.257
Yes 85 188 | 4.68+1.48
No 368 | 81.2 | 4.49+1.40

The necessity of understanding cancer knowledge 8.486 <0.001
Yes 221 | 488 5.06%1.25
No 232 | 512 | 401£1.38

Perceived financial burden of cancer prevention and treatment 3.709 <0.001
Heavy 347 | 76.6 4.6611.32
Not heavy 106 | 23.4 4.08%1.62

Abbreviations: n, number; SD, standard deviation; CNY, Chinese Yuan.
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Most participants were female (66.9%) and aged between 60-75 years (53.0%). Over half had at least primary
education, and the majority were married (83.0%) and farmers (80.4%). Notably, 42.6% had an annual income below
10,000 CNY, and 18.8% reported a family history of cancer. More than half of the residents (51.2%) did not think it was
necessary to know about cancer-related knowledge. In addition, 76.6% of participants felt that the financial burden of
cancer prevention and treatment was high.

Univariate analyses showed significant group differences in behavioral intention based on age (F=6.086, P=0.002),
education level (F=9.170, P<0.001), marital status (t=3.620, P<0.001), occupation (t=—4.562, P<0.001), income
(F=7.431, P=0.001), and self-reported health status (F=5.580, P=0.004). In contrast, gender and family history of cancer
were not statistically significant.

Moreover, participants who perceived cancer knowledge as necessary had significantly higher behavioral intention
scores (5.06+1.25) than those who did not (4.01+1.38) (t=8.486, P<0.001). Similarly, those who perceived a lower
financial burden reported higher intentions (4.66+1.32vs.4.08+1.62; t=3.709, P<0.001).

Factors Associated with Behavioral Intention of Secondary Cancer Prevention

To identify independent predictors, multiple linear regression was performed (Table 2). After adjusting for demographic
covariates, the following factors remained significantly associated with behavioral intention. The perceived necessity of
understanding cancer knowledge (B=—0.281, 95% CI=—0.450~—0.112, P=0.001), perceived financial burden of cancer
prevention (B=—0.390, 95% CI=—0.680~—0.100, P=0.009) and treatment were both negatively associated with rural
residents’ behavioral intentions toward secondary cancer prevention. Cancer cognition (B=0.018, 95% CI=0.008~0.028,
P=0.001) and coping skills were positively (B=0.018, 95% CI=0.000~0.036, P=0.046) associated with rural residents’
behavioral intention for secondary cancer prevention. These findings suggest that cognitive and coping ability play
a greater role than most sociodemographic variables in influencing rural residents’ intention toward secondary cancer
prevention.

Table 2 Multiple Linear Regression Analysis of Factors Influencing the Behavioral Intention of
Secondary Cancer Prevention

Characteristics B P 95% Cl of B
LB UB
(Cons) 2.160 | 0.008 | 0.582 3.738
Gender 0.081 0.565 | —0.195 | 0.357
Age 60-75 0.294 | 0.086 | —0.041 | 0.629
Age >75 0.293 0.207 | —0.162 | 0.748
Primary school 0.018 0916 | —0.313 | 0.349
Junior high school and higher —0.198 | 0.321 | —0.588 | 0.192
Marital status 0.298 0.100 | —0.057 | 0.653
Careers 0.129 0.470 | —0.222 | 0.480
10,000-29,999 —0.036 | 0.824 | —0.350 | 0.278
230,000 0.110 | 0.568 | —0.266 | 0.486
Family history of cancer 0.079 0.624 | —0.237 | 0.395
The necessity of understanding cancer knowledge —0.281 | 0.001 | —0.450 | —0.112
Perceived financial burden of cancer prevention and treatment | —0.390 | 0.009 | —0.680 | 0.100
Self-reported health status fair 0.216 0.131 | —0.064 | 0.496
Self-reported health status bad —0.383 | 0.064 | —0.787 | 0.021
Cancer cognition 0.018 0.001 | 0.008 0.028
Cancer coping ability 0.018 0.046 | 0.000 0.036

Abbreviations: B, unstandardized coefficients; Cl, confidence interval; LB, lower bound; UB, upper bound.
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Figure 2 The path relationships between cancer cognition, coping ability and behavioral intention of secondary cancer prevention examined using SEM.
Notes: BI~B|7 represent the |7 observed items measuring cancer cognition; Cl1~C13 represent the |3 items measuring cancer coping ability; P|~P8 represent the 8 items
measuring secondary cancer prevention behavioral intention; Measurement errors are denoted by e; All specific items are listed in the Supplementary Materials.

Path Relationship Between Cancer Cognition, Coping Ability and Behavioral Intention

of Secondary Cancer Prevention

The path relationship between cancer cognition, coping ability and behavioral intention of secondary cancer prevention is
shown in Figure 2. The final SEM model was obtained by increasing residual correlations and modification indices. The
model fit indices of the SEM were generally acceptable (GFI=0.841, CFI=0.916, IF1=0.916, TLI=0.906, RMSEA=0.056,
SRMR =0.036, AGFI=0.812, PGFI=0.715), indicating a reasonable to good model fit. Cancer cognition was significantly
associated with coping ability (B=0.82, P<0.001) and had a direct positive effect on behavioral intention (=0.06,
P <0.001). Coping ability also had a positive effect on behavioral intention (f = 0.64, P<0.001). The findings indicate that
cancer cognition is strongly associated with coping ability, which partially mediates the relationship between cognition
and behavioral intention for secondary cancer prevention. This highlights the important interconnected role of cognition
and coping in shaping prevention intentions.

Discussion
This study suggested the relationship among cancer cognition, coping ability, and secondary prevention behavioral
intention among the rural residents in Shandong province. The results showed that while higher cancer cognition was
directly associated with stronger preventive behavioral intention, and coping ability played a crucial explanatory role in
this relationship. This finding underscores the importance of both adequate cancer cognition and coping ability in shaping
preventive behavioral intentions in rural populations.

Currently, 22.3% of rural residents in Shandong Province intend to engage in secondary cancer prevention, a rate
notably higher than that reported in Guangxi (17.00%) and Jinan (11.35%).**' This observed disparity likely reflects the
influence of the Healthy China Initiative: Implementation Plan for Cancer Prevention and Control (2023-2030) and the
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government’s heightened promotion on early cancer diagnosis and treatment in recent years.*> However, despite these
policy efforts, overall intention remains low among rural residents in Shandong province, suggesting that top-level
designs have yet to fully translate into effective grassroots implementation. Barriers such as limited screening facilities,
shortages of medical personnel, and transportation difficulties persistently hinder early cancer detection and treatment in
rural areas.*> Consequently, optimizing healthcare resource allocation and improving access to screening services are
urgently needed to enhance rural residents’ intention for cancer secondary prevention behaviors.**

Our study demonstrated a positive correlation between cancer cognition and secondary prevention behavioral
intention, which aligns with the TPB suggesting that knowledge can shape health-related attitudes and intentions."’
A higher level of cancer cognition implies greater awareness of risk factors, prevention strategies, and early detection
methods, which are essential for forming preventive intentions.*> However, we found that cancer cognition among rural
residents was notably lower than in more educated populations such as university students,*® suggesting that educational
attainment significantly influences cancer knowledge. This highlights the need for tailored health education efforts in
rural settings, with a focus on conveying the progressive nature of cancer and the benefits of early detection.***

Beyond knowledge, our findings highlight the critical role of cancer coping ability in influencing behavioral intention.
Empirically, previous studies have demonstrated that coping ability, such as problem-focused strategies, and information
or resource acquisition, can enhance screening intention and follow-up behaviors.***° This also aligns with the TPB and
Protection Motivation Theory, which highlight internal coping resources as central to behavioral intentions.'®>
Moreover, unlike structural factors such as income or healthcare access, coping ability is modifiable and can be enhanced
through targeted interventions, including self-efficacy training and peer support.”' Strengthening coping ability may thus
offer a practical and cost-effective approach to promoting prevention intention among rural populations.

Importantly, our study found that the direct association between cancer cognition and prevention intention was
relatively weak, while coping ability showed a stronger influence. At the same time, cognition was strongly associated
with coping ability, suggesting that knowledge may primarily influence behavioral intention indirectly by enhancing
one’s capacity to cope. In rural settings, entrenched beliefs including fear of diagnosis and stigma, together with limited
healthcare access, frequently hinder individuals from developing behavioral intentions based solely on their cancer-

related knowledge.”*>* In

such contexts, coping ability plays a critical enabling role by helping individuals access
resources, seek social and informational support, and navigate emotional and logistical barriers.*’ Therefore, health
strategies should focus not only on increasing knowledge, but also on strengthening coping skills to effectively translate
cognition into preventive intention.

This study found that younger individuals showed greater preventive intention than older residents, which may be
explained by generational variations in lifestyle, health habits, and openness to preventive measures.”* Residents
reporting good health often showed lower willingness to participate in secondary prevention, potentially linked to
emotionally driven risk perceptions.’> Heightened personal disease risk assessment typically triggers fear and anxiety,
which can increase screening propensity. Notably, individuals perceiving cancer prevention as a substantial economic
burden exhibited lower behavioral intention. Consistent with prior studies, financial anxiety emerged as a significant
barrier to cancer screening adherence.’® These findings highlight the need for integrated strategies that combine financial
support with targeted psychosocial interventions to effectively promote cancer secondary prevention behaviors in rural

populations.

Limitations

There are several limitations in this study. First, the use of self-reported data may introduce recall bias, and face-to-face
interviews may introduce social desirability bias. Second, as a cross-sectional study without a non-rural control group,
the ability to infer causality or conduct between-group comparisons is inherently limited. Future research should consider
longitudinal designs and incorporate both rural and non-rural populations to better examine causal relationships and
enhance explainability. Third, the sole sourcing of samples from three Shandong regions limits the representativeness of
the study. Nevertheless, we mitigated this by strategically selecting samples with demographic features akin to the
national rural average, considering geography and economic development. Fourth, dichotomizing perceived financial
burden may simplify analysis but reduce sensitivity. Similarly, the behavioral intention score (ranging from 0 to 8),
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derived from eight binary items, was treated as continuous in linear regression. While this approach is statistically
acceptable, it may not capture all distributional nuances. In addition, the behavioral intention scale exhibited relatively
low internal consistency (Cronbach’s a = 0.665), which may affect the stability of the regression and SEM estimates.

Conclusion

This study indicated that, among rural residents in Shandong province, both cancer cognition and coping ability were
associated with intention to engage in secondary cancer prevention, with coping ability exhibiting a stronger association.
Cancer cognition appears to be related to behavioral intention primarily via coping ability. These findings suggest that
enhancing coping ability, alongside improving knowledge, is essential for promoting preventive intentions. Effective
interventions should integrate health education with coping-focused support. Meanwhile, addressing structural barriers
such as limited healthcare access and financial constraints remains critical to support behavioral intention toward
prevention. Given the cross-sectional design and regional focus, generalizability is limited. Future longitudinal studies
incorporating objective behavior measures and comparative analyses across rural and urban settings are needed to clarify
these associations further.
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