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Introduction

Colorectal cancer (CRC) is characterized by the 
abnormal proliferation of epithelial cells in the large 
intestine, forming tumors that may become malignant [1]. 
The rectum and sigmoid colon are the most commonly 
affected areas [2]. CRC often leads to complications 
such as bowel obstruction, perforation, and local tissue 
invasion [3]. Additionally, cancer cells may metastasize 
through lymphatic or circulatory pathways, spreading to 
vital organs like the liver, lungs, and bones [4]. While the 
exact causes of CRC remain unclear, several risk factors 
are well-documented. Genetic predispositions, including a 
family history of colorectal or related cancers, contribute 
to increased susceptibility. Lifestyle factors also play a 
critical role, particularly diets high in red and processed 
meats and low in dietary fiber. Other modifiable risks 
include excessive alcohol consumption, smoking, and 
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physical inactivity, which collectively exacerbate CRC 
risk. Early identification of risk factors is crucial for 
prevention and timely intervention [5, 6].

CRC imposes significant physical, psychological, and 
economic burdens on individuals, families, and healthcare 
systems [7]. Patients often experience symptoms such 
as abdominal and bone pain, fatigue, and severe weight 
loss, which can contribute to mental health issues like 
anxiety and depression, compounded by high treatment 
costs [8]. Globally, CRC was the second leading cause of 
cancer deaths in 2020, with over 1.9 million new cases 
and 930,000 deaths projected by 2040 [9]. High incidence 
rates are observed in regions like Europe, Australia, and 
New Zealand, particularly in Eastern Europe with elevated 
mortality rates. In Thailand, CRC ranks as the third most 
common cancer among males (8.8 cases per 100,000) and 
fifth among females (7.6 cases per 100,000) [10]. Nakhon 
Si Thammarat Province has notably high incidence rates. 
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Despite the benefits of early detection, Thailand’s CRC 
screening rates have declined over five years, from 56.93% 
to 37.84% [11], underscoring the need for improved 
screening strategies.

From 2018 to 2022, CRC screening in Chaloem Phra 
Kiat District, Nakhon Si Thammarat Province, showed 
fluctuating positive cases (9, 11, 14, 3, and 5 annually) 
[11], reflecting an inconsistent trend. This decline in 
screening outcomes complicates efforts to reduce CRC-
related morbidity and mortality. With over 60% of 
CRC cases asymptomatic in early stages, late detection 
leads to higher treatment costs and poorer survival 
rates. Early detection, however, can offer a five-year 
survival rate of approximately 90% [12]. The district’s 
geography, characterized by low-lying floodplains, 
limits healthcare accessibility, including CRC screening 
services. Most residents are agricultural workers in a 
semi-urban community, where dietary habits may be 
shaped by convenience food outlets, increasing the risk 
of unhealthy diets [13]. These geographic and lifestyle 
challenges, coupled with inconsistent screening trends, 
underscore the urgent need for targeted interventions 
to raise CRC awareness and enhance participation in 
screening programs.

Several factors influence CRC screening attendance, 
including demographics, smoking, alcohol consumption, 
physical inactivity, and inadequate intake of fruits and 
vegetables [14]. Key determinants also include bowel 
health history [15], health literacy [16], psychological 
factors, and awareness of CRC risks and the benefits of 
screening [17]. Additional barriers, such as rural living 
conditions [18], family history of cancer [19], and limited 
accessibility for individuals with mobility issues [20], 
further affect participation rates. In Chaloem Phra Kiat 
District, Nakhon Si Thammarat Province, CRC screening 
programs have yet to achieve target rates among at-risk 
individuals aged 50–70 years. Despite these efforts, new 
CRC cases are diagnosed annually, highlighting gaps 
in the effectiveness of existing initiatives. This study 
seeks to explore the factors influencing CRC screening 
attendance among at-risk individuals, aiming to provide 
actionable insights that can strengthen screening programs 
and ultimately reduce the burden of CRC within the 
community.

Materials and Methods

Study Design
This cross-sectional analytical study was conducted 

between November 2023 and February 2024 in Chaloem 
Phra Kiat District, Nakhon Si Thammarat Province, 
Thailand.

Study Subjects
The study population consisted of individuals aged 

50–70 years at risk for CRC residing in six villages within 
the service area of Chaloem Phra Kiat District Hospital, 
Nakhon Si Thammarat Province. Based on the Health 
Data Center (HDC) database, 1,046 individuals were 
identified as the target population for CRC screening in 
2023 [11]. A case-control design was employed, with the 

sample stratified into two groups at a 1:1 ratio. The case 
group comprised 180 individuals who underwent CRC 
screening during the 2023 fiscal year, while the control 
group included 180 individuals who did not participate 
in screening during the same period. Inclusion criteria 
required participants to reside in the hospital’s service 
area, provide informed consent, and complete the study 
questionnaire. Exclusion criteria included an inability to 
communicate or effectively respond to the questionnaire.

Research Instruments and Quality Assessment
Data were collected using a structured, self-administered 

questionnaire comprising five sections. Demographic 
Characteristics (6 items) gathered information on gender, 
age, education, occupation, income, and body mass index 
(BMI). Health Information (5 items) included underlying 
diseases, annual physical health check-ups, history of 
gastrointestinal illnesses, CRC screening history, and 
rectal bleeding history. Health Literacy Related to CRC 
(24 items) covered six dimensions: accessibility to health 
information (4 items), knowledge and understanding (4 
items), communication skills (4 items), self-management 
skills (4 items), media literacy (4 items), and decision-
making skills (4 items). Social Support (10 items) divided 
into four dimensions: emotional support (3 items), esteem 
support (2 items), informational support (3 items), and 
resource support (2 items); Family Support (21 items) 
covered five dimensions: well-being (5 items), physical 
condition (5 items), interpersonal and neighborhood 
relationships (5 items), emotional state (4 items), and 
information and communication (2 items). Sections 1 and 
2 used a checklist format, while Sections 3 to 5 employed 
a 5-point Likert scale ranging from “Very much” to “Very 
little.”

To ensure validity and reliability, the questionnaire was 
reviewed by three experts: a medical doctor specializing 
in family medicine, a nurse practitioner, and a research 
methodology expert. Content validity was assessed 
using the Index of Item-Objective Congruence (IOC), 
with scores ranging from 0.66 to 1.00. Based on expert 
feedback, revisions were made to enhance clarity and 
ensure alignment with the study’s objectives. A pilot 
test was then conducted with participants from a similar 
context to the study’s setting to evaluate the questionnaire’s 
reliability. The Cronbach’s alpha coefficients for the health 
literacy, social support, and family support sections were 
0.91, 0.88, and 0.77, respectively.

Health literacy related to CRC screening was 
interpreted using criteria from the Health Education 
Division, Ministry of Public Health, Thailand [21], 
categorized into four levels: 1) Needs improvement (<32 
points), 2) Fair (32–49 points), 3) Good (50–67 points), 
and 4) Very good (≥68 points). Social support and family 
support levels were classified into three categories high, 
moderate, and low by dividing the range of possible 
scores into three equal intervals based on the minimum 
and maximum scores.

Data Collection
After obtaining ethical approval, the researcher 

collaborated with staff at Chalerm Phrakiat Hospital 
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income exceeding 3,000 baht (69.44%), with an 
average income of 6,457.78 baht (SD = 5,986.96). Most 
participants had completed junior high school education 
(71.67%).

Among the controls, approximately two-thirds were 
female (61.11%). More than half were aged between 50 
and 59 years (55.00%), with a mean age of 58.86 years 
(SD = 6.21). Two-thirds were overweight (60.00%), 
with an average BMI of 24.13 kg/m² (SD = 4.27). Over 
half had a normal waist circumference (53.89%), with 
an average measurement of 1.46 cm (SD = 0.50). About 
one-third were employed (35.00%), and two-thirds had a 
monthly income exceeding 3,000 baht (66.67%), with an 
average income of 7,490.07 baht (SD = 10,280.28). The 
majority had completed junior high school (80.56%), as 
detailed in Table 1.

Health Information
Among the cases, more than half had underlying 

diseases (53.33%), with hypertension (28.89%), 
hyperlipidemia (20.56%), and diabetes (12.78%) being the 
most common. Over half underwent annual health check-
ups (52.22%), and 3.89% had a history of gastrointestinal 
diseases. Half of the participants had undergone CRC 
screening (50.00%), while 8.89% reported blood in their 
stool, and 6.67% had a family history of cancer.

Among the controls, nearly half had underlying 
diseases (49.44%), including hypertension (49.02%), 
hyperlipidemia (48.61%), and diabetes (45.24%). 
The majority had never undergone an annual physical 
health check-up (70.00%), and 7.78% had a history of 
gastrointestinal diseases. Half had no history of CRC 
screening (50.00%), and 7.78% reported blood in stool. 
Additionally, 6.11% had a family history of cancer, as 
shown in Table 2.

Health Literacy, Social Support and Family Support
Among the cases, the majority demonstrated a very 

good level of health literacy related to colorectal cancer 
(70.00%; Mean ± SD: 75.67 ± 16.93). Over half had a 
moderate level of social support (57.78%; Mean ± SD: 
34.59 ± 6.25), and two-thirds reported moderate family 
support (63.89%; Mean ± SD: 72.85 ± 9.15). Similarly, 
among the controls, most exhibited a very good level of 
health literacy related to colorectal cancer (71.67%; Mean 
± SD: 75.14 ± 17.02). Two-thirds had a moderate level 
of social support (62.78%; Mean ± SD: 33.40 ± 6.22) 
and a comparable proportion reported moderate family 
support (66.67%; Mean ± SD: 70.96 ± 10.84), as detailed 
in Figure 1.

Bivariate Analysis of Factors Associated with Attending 
Colorectal Cancer Screening Services

Bivariate analysis using logistic regression identified 
education (p-value = 0.049) and annual physical check-
ups (p-value < 0.001) as statistically significant factors 
associated with attending CRC screening services. 
Individuals with a senior high school education or higher 
were 1.64 times more likely to attend CRC screening 
services compared to those with only a junior high school 
education (OR = 1.64, 95% CI: 1.01–2.68). Additionally, 

to collect data from individuals who had undergone 
colorectal cancer screening. For participants with positive 
Fecal Immunochemical Test (FIT) results, indicating 
potential risk for colorectal cancer, interviews were 
conducted after an appropriate waiting period to minimize 
psychological distress. Participants were fully informed 
of their right to withdraw from the interview at any time 
without any consequences or impact on their participation 
in the study.

Statistical Analysis
Descriptive statistics were used to summarize the 

demographic characteristics of the participants. As all 180 
cases and 180 controls were successfully approached and 
provided complete responses, no missing data were present 
in this study, ensuring the robustness of the analysis. The 
outcome variable for the analysis was attendance at 
CRC screening services, categorized dichotomously: 
cases (attended CRC screening, coded as Yes = 1) and 
controls (did not attend CRC screening, coded as No = 0). 
Bivariate analyses were initially conducted using simple 
logistic regression to identify factors associated with CRC 
screening attendance for inclusion in the multivariate 
analysis. Variables with p-values less than 0.25 from 
Wald’s test were initially included. We then applied the 
backward elimination method, systematically removing 
the least significant variables until only those with strong 
statistical association remained. The backward elimination 
method was subsequently applied to refine the model and 
identify the most significant factors in the multiple logistic 
regression model.

Results are reported as odds ratios (OR) and adjusted 
odds ratios (AOR) with 95% confidence intervals 
(95% CI). An OR greater than 1 indicates an increased 
likelihood of CRC screening attendance, while an OR 
less than 1 suggests a decreased likelihood. An OR of 1 
signifies no association between the examined factors and 
CRC screening attendance.

Ethics Approval
This study was approved by the Human Research 

Ethics Committee of Thaksin University (COA No. TSU 
2023_247, REC No. 0655, dated December 22, 2023). All 
participants were thoroughly informed about the study’s 
objectives, and participation was entirely voluntary. 
Confidentiality was ensured by anonymizing data and 
presenting results in aggregate form to protect participant 
identities. Written informed consent was obtained from 
all participants prior to their involvement in the study.

Results

Demographic Characteristics
Among the cases, approximately two-thirds were 

female (65.00%). Half of the participants were aged 
between 50 and 59 years (50.56%), with a mean age 
of 59.79 years (SD = 5.86). Nearly two-thirds were 
overweight (59.44%), with an average BMI of 24.40 kg/
m² (SD = 4.02). More than half had a waist circumference 
above the normal range (55.56%). About one-third were 
employed (31.67%), and the majority had a monthly 
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Figure 1. Level of (a) health literacy related to colorectal cancer, (b) social supports and (c) family supports among 
subjects 

individuals who had never undergone an annual physical 
check-up were 53% less likely to attend CRC screening 
services compared to those who had participated in annual 
physical check-ups (OR = 0.47, 95% CI: 0.30–0.72).

H o w e v e r ,  o t h e r  f a c t o r s  s u c h  a s  s e x 
(p-value = 0.445), age (p-value = 0.399), BMI (p-value 
= 0.914), waist circumference (p-value = 0.074), 
occupation (p-value = 0.758), monthly income (p-value 
= 0.572), underlying diseases (p-value = 0.461), history 
of gastrointestinal diseases (p-value = 0.122), presence 

of blood in stool (p-value = 0.703), family history of 
cancer (p-value = 0.829), health literacy related to CRC 
(p-value = 0.777), social support (p-value = 0.199), and 
family support (p-value = 0.214) were not significantly 
associated with attending CRC screening services, as 
detailed in Table 3.

Multivariate Analysis of Factors Associated with 
Attending Colorectal Cancer Screening Services

The multivariate analysis using backward elimination 
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Demographic characteristics Cases (n = 180) Controls (n = 180)
n % n %

Sex
     Males 63 35.00 70 38.89
     Females 117 65.00 110 61.11
Age (Year)
     50 - 59 91 50.56 99 55.00
     60 - 70 89 49.44 81 45.00
     Mean ± SD 59.79 ± 5.86 58.86 ± 6.21
     Min-Max 50 - 70 50 - 70
Body mass index (BMI: kg/m2)
     Normal weight (18.5 - 22.9) 73 40.56 72 40.00
     Overweight (>22.9) 107 59.44 108 60.00
     Mean ± SD 24.40 ± 4.02 24.13 ± 4.27
     Min-Max 18.5-41.00 18.5-37.78
Waist circumstance
     Normal (Males <90; females <80) 80 44.44 97 53.89
     Over waist circumstance 100 55.56 83 46.11
     Mean ± SD 1.56 ± 0.498 1.46 ± 0.500
     Min-Max 38-114 60-111
Occupation
     Unemployment 31 17.22 24 13.33
     Sale 32 17.78 33 18.33
     Employee 57 31.67 63 35.00
     Official government 6 3.33 6 3.33
     Agriculturists 54 30.00 54 30.00
Average income (Baht per month)
     ≤3,000 55 30.56 60 33.33
     >3,001 125 69.44 120 66.67
     Mean ± SD 6,457.78 ± 5,986.96 7,490.07 ± 10,280.28
     Min-Max 0-38,600 0-100,000
Education
     Junior high school or lower 129 71.67 145 80.56
     Senior high school or higher 51 28.33 35 19.44

Table 1. Demographic Characteristics among Subjects with and without CRC Screening Attendance (n = 360)

identified annual physical check-ups and BMI as 
significant factors associated with attending CRC 
screening services. Individuals who had never received an 
annual physical check-up were 55% less likely to attend 
CRC screening services compared to those who had (AOR 
= 0.45, 95% CI: 0.29–0.70). Furthermore, individuals 
with a normal BMI were 3.91 times more likely to attend 
CRC screening services compared to those classified as 
underweight (AOR = 3.91, 95% CI: 1.20–12.77), after 
adjusting for the history of gastrointestinal diseases, as 
shown in Table 4.

Discussion

In summary, annual physical check-ups and BMI were 
identified as statistically significant factors associated with 
attending CRC screening services, even after adjusting 

for a history of gastrointestinal diseases. These factors 
play a crucial role in influencing individuals’ likelihood 
of participating in CRC screening services.

Our study revealed that individuals who had not 
undergone annual physical check-ups were less likely to 
attend CRC screening services. This may be attributed 
to a lack of perceived risk for CRC, as over half of the 
control group reported no underlying diseases (50.56%), 
potentially reducing their concern. Furthermore, limited 
decision-making skills, likely influenced by the lower 
educational attainment of many participants (80.56% 
had only completed junior high school or less), may have 
further hindered their ability to prioritize CRC screening. 
Additionally, a significant proportion of the control group 
demonstrated low levels of health service accessibility 
(37.22%), CRC knowledge and understanding (28.33%), 
communication skills (50.00%), and media literacy 
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Health information Cases (n = 180) Controls (n = 180)
n % n %

Underlying diseases
     No 84 46.67 91 50.56
     Yes 96 53.33 89 49.44
Hypertension 52 28.89 50 49.02
Diabetes 23 12.78 19 45.24
Hyperlipidemia 37 20.56 35 48.61
Others (Stroke / Depression / Psychological disorder / Heart diseases / Kidney diseases 
/ Thyroid / Asthma / Lung diseases / Brain tumor / Gout) 17 9.44 29 63.04

History of annual physical check- ups
     Yes 86 47.78 54 30.00
     No 94 52.22 126 70.00
History of gastrointestinal diseases
     Yes 7 3.89 14 7.78
     No 173 96.11 166 92.22
History of CRC screening
     Yes 90 50.00 90 50.00
     No 90 50.00 90 50.00
History of rectal breeding
     Yes 16 8.89 14 7.78
     No 135 75 141 78.33
     No noticed 29 16.11 25 13.89
History of family with cancer
     Yes 154 85.56 155 86.11
     No 12 6.67 11 6.11
          Father or mother 1 0.56 3 1.67
          Grandfather / grandmother 5 2.78 8 4.44
          Sibling 0 0.00 2 1.11
          Spouse / Aunt / Uncle 8 4.44 1 0.56

Table 2. Health Information among Subjects with and without CRC Screening Attendance (n = 360)

(23.89%). These findings suggest that, despite some 
level of health literacy related to CRC, many lacked the 
awareness, skills, and resources necessary to seek and 
utilize screening services effectively.

These findings highlight that improved access to health 
services and higher health literacy are critical factors in 
increasing CRC screening attendance. Individuals who 
attended annual health check-ups were more likely to 
participate in CRC screenings, potentially due to receiving 
relevant health information. Those with chronic conditions 
such as hypertension (28.89%), hyperlipidemia (20.56%), 
and diabetes (12.78%) may have had more frequent 
interactions with healthcare providers, increasing their 
awareness of CRC and the importance of screening. 
Additionally, participants with an educational level of 
senior high school or higher (66.67%) demonstrated 
greater screening attendance compared to those with lower 
educational attainment. This underscores the pivotal role 
of education and health literacy in enabling individuals 
to understand and prioritize CRC screening, ultimately 
contributing to better health outcomes.

This study focuses the strong association between 
annual physical check-ups and CRC screening attendance. 

Among cases (screening attendees), 47.78% reported 
regular check-ups, compared to only 30.00% of controls. 
Routine health check-ups not only enhance access to 
healthcare but also create opportunities for providers to 
discuss and recommend CRC screening, significantly 
influencing patients’ decisions [22, 23]. Those attending 
check-ups often exhibit greater trust in their providers and 
heightened awareness of CRC risks, particularly among 
individuals aged 50–70—a high-risk group, with mean 
ages of 59.79 years (cases) and 58.86 years (controls). 
Conversely, those skipping check-ups may encounter 
barriers such as time constraints, fear of diagnosis, or low 
perceived susceptibility, deterring them from screening. 
These findings highlight the critical role of routine health 
monitoring in fostering preventive health behaviors 
and addressing barriers to CRC screening, ultimately 
improving participation rates [24].

To enhance the practical application of our findings, 
we recommend that policymakers and healthcare providers 
implement targeted interventions to increase CRC 
screening participation. Strategies such as simplifying test 
procedures, securing general practitioner endorsements, 
and conducting telephone outreach have proven effective 
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Factors n (%) CRC screening OR 95%CI p-value

Yes No

Sex 0.445

     Males 63 (47.37) 70 (52.63) 1

     Females 117 (51.54) 110 (48.46) 1.18 0.77-1.81

Age (Year) 0.399

     50 - 59 91 (47.89) 99 (52.11) 1

     60 - 70 89 (52.35) 81 (47.65) 1.2 0.79 - 1.81

Body mass index (BMI: kg/m2) 0.054

     Underweight (<18.5) 4 (22.22) 14 (77.78) 1

     Normal weight (18.5 - 22.9) 69 (53.91) 59 (46.09) 4.16 1.30 - 13.35

     Overweight (>22.9) 107 (50.00) 107 (50.00) 3.47 1.11 - 10.87

Waist circumstance 0.074

     Normal (Male <90 cm; females <80 cm) 80 (45.20) 97 (54.80) 1

     Over waist circumstance 100 (54.64) 83 (45.36) 1.46 0.96 - 2.21

Occupation 0.758

     Unemployment 31 (56.36) 24 (43.64) 1

     Sales 32 (49.23) 33 (50.77) 0.75 0.36- 1.54

     Employees 63 (47.73) 69 (52.27) 0.71 0.38 - 1.33

     Agriculture 54 (50.00) 54 (50.00) 0.76 0.40 - 1.46

Average income (Baht per month) 0.572

     ≤3,000 55 (47.83) 60 (52.17) 1

     >3,001 125 (51.02) 120 (48.98) 1.14 0.73 - 1.77

Education 0.049

     Junior high school or lower 129 (47.08) 145 (52.92) 1

     Senior high school or higher 51 (59.30) 35 (40.70) 1.64 1.01 - 2.68

Underlying diseases 0.461

     No 84 (48.00) 91 (52.00) 1

     Yes 96 (51.89) 89 (48.11) 1.17 0.77-1.77

History of annual physical check ups <0.001

     Yes 86 (61.43) 54 (38.57) 1

     No 94 (42.73) 126 (57.27) 0.47 0.30 - 0.72

History illness of gastrointestinal diseases 0.122

     Yes 7 (33.33) 14 (66.67) 1

     No 173 (51.03) 166 (48.97) 2.08 0.82 - 5.29

History of rectal breeding 0.703

     Yes 16 (53.33) 14 (46.67) 1

     No 164 (49.70) 166 (50.30) 0.86 0.41 - 1.83

History of family with cancer 0.829

     No 154 (49.84) 155 (50.16) 1

     Yes 26 (50.98) 25 (49.02) 0.96 0.39 - 2.13

Levels of health literacy related to CRC 0.777

     Fair 12 (46.15) 14 (53.85) 1

     Good 42 (53.16) 37 (46.84) 1.32 0.54 - 3.22

     Very good 126 (49.41) 129 (50.59) 1.14 0.51 - 2.56

Levels of social supports 0.199

     Low 7 (36.84) 12 (63.16) 1

     Moderate 104 (47.93) 113 (52.07) 1.58 0.60 - 4.16

     High 69 (55.65) 55 (44.35) 2.15 0.79 - 5.83

Levels of family supports 0.214

     Low 117 (47.76) 128 (52.24) 1

     High 63 (54.78) 52 (45.22) 1.33 0.85 - 2.07

Table 3 Bivariate analysis of factors associated with colorectal cancer screening attendance among individual at risk 
(n = 360)

OR, Odd Ratios; 95%CI, 95 Percent confidence interval
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Factors OR (95%CI) AOR (95%CI) p-value
Having annual physical check-ups <0.001
     Yes 1 1
     No 0.47 (0.30 - 0.72) 0.45 (0.29 - 0.70)
Body mass index (BMI: kg/m2) 0.049
     Underweight (<18.5) 1 1
     Normal weight (18.5 - 22.9) 4.16 (1.30 - 13.35) 3.91 (1.20 - 12.77)
     Overweight (>22.9) 3.47 (1.11 - 10.87) 3.10 (0.97 - 9.91)
History of gastrointestinal diseases 0.073
     Yes 1 1
     No 2.08 (0.82 - 5.29) 2.42 (0.92 - 6.33)

Table 4. Multivariate Analysis of Factors Associated with Colorectal Cancer Screening Attendance among Individual 
at Risk (n = 360)

OR, Odd Ratios; AOR, Adjusted Odd Ratios; 95%CI, 95 Percent confidence interval; -2 Log Likelihood, 477.106; Cox & Snell R Square, 0.059; 
Nagelkerke R Square = 0.079

in boosting screening rates [25]. Additionally, providing 
and sustainably funding community-oriented outreach 
and support services can promote appropriate screening 
and follow-up care, thereby facilitating equitable access 
to cancer screening [26]. By adopting these approaches, 
healthcare systems can address barriers to CRC screening 
and improve early detection rates.

A history of annual physical check-ups may indicate 
better overall health literacy and engagement in preventive 
care, as evidenced by 70.00% of cases and 71.67% of 
controls demonstrating “very good” health literacy. 
However, the absence of annual check-ups among 52.22% 
of cases and 70.00% of controls points to potential barriers 
such as financial constraints, time limitations, or low 
perceived susceptibility to CRC. These challenges align 
with findings from [27], which highlight disparities in 
access to preventive care services. Additionally, physical 
activity and psychological factors play a significant role in 
CRC screening participation. A study from Northwestern 
Turkey reported that individuals not engaging in regular 
physical activity were significantly less likely to attend 
CRC screening (OR = 2.52, 95% CI: 1.25–5.06) [28]. This 
underscores the importance of health-promoting behaviors 
in adherence to screening [29]. Incorporating physical 
activity education into health promotion campaigns may 
enhance participation in preventive services.

Furthermore, implementing organized CRC screening 
programs has been associated with substantial decreases in 
CRC incidence and mortality within short time intervals 
[30]. Additionally, studies have demonstrated that 
screening colonoscopy is associated with a significant 
reduction in the risk of death from CRC [31]. The 
effectiveness of FIT in reducing CRC mortality has also 
been well documented, with a 62% reduction observed 
in screened populations [32]. These findings underscore 
the critical role of CRC screening programs in improving 
public health outcomes globally.

Psychological barriers and procedural concerns 
significantly influence CRC screening participation. A 
U.S. cross-sectional study of individuals aged 40–75 
identified fear of invasive procedures (54.2%), concerns 
about completing colon preparation (41.3%), and doubts 

about screening test accuracy (41%) as key reasons for 
non-attendance [33]. These findings underscore the need 
for tailored educational interventions to alleviate test-
related fears and improve understanding of the benefits and 
reliability of CRC screening methods. Similarly, Janz et 
al. [34] reported common barriers, including forgetting to 
complete tests (38.5% for fecal occult blood tests) and fear 
of pain (29.8% for colonoscopy). Notably, individuals with 
prior colonoscopy experience were more likely to prefer 
invasive tests (OR = 6.50, 95% CI: 2.90–14.50), whereas 
those concerned about discomfort favored less invasive 
options like fecal tests (OR = 0.39, 95% CI: 0.17–0.87). 
These findings highlight the importance of addressing 
individual preferences and psychological concerns to 
enhance CRC screening uptake.

This study highlights a significant link between BMI 
and CRC screening attendance. Participants with a normal 
BMI (18.5–22.9) were more likely to attend screening 
compared to those with an underweight BMI (<18.5), with 
38.33% of cases having a normal BMI versus 32.22% of 
controls. Individuals with a normal BMI may perceive 
themselves as more health-conscious, encouraging 
participation in preventive behaviors like CRC screening. 
In contrast, underweight individuals (7.78% of controls 
vs. 2.22% of cases) might face challenges such as chronic 
illness or competing health priorities, aligning with 
findings from Lee KM et al. [35]. While most participants 
were overweight (BMI >22.9: 59.44% of cases, 60.00% of 
controls), many may not fully recognize the link between 
obesity and CRC risk. Studies show that those who 
understand this connection are twice as likely to engage 
in preventive behaviors like CRC screening (AOR = 2.0, 
95%CI: 1.01-3.80) [36, 37]. These findings highlight the 
importance of raising awareness about the obesity-CRC 
connection to improve screening adherence.

Interestingly, although BMI categories were similar 
between cases and controls, a higher proportion of controls 
(53.89%) had a normal waist circumference compared 
to cases (44.44%). This finding suggests that abdominal 
obesity, as measured by waist circumference, may have a 
subtle yet significant impact on health behaviors and CRC 
screening attendance. Study by Langford AT et al. [37] 
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highlight the importance of social support in promoting 
preventive health behaviors; individuals with friends or 
family to discuss health matters were 2.3 times more likely 
to utilize preventive services. This highlights the potential 
for social networks to positively influence CRC screening 
participation. Addressing barriers faced by individuals 
with underweight BMI and abdominal obesity [22], 
while leveraging social support networks and increasing 
awareness of obesity-related CRC risks, could play a 
crucial role in improving CRC screening rates [38]. This 
comprehensive approach could enhance participation and 
reduce disparities in screening adherence.

Strength and Limitation of the Study
This study focuses on individuals aged 50 to 70, a 

high-risk group for CRC, providing valuable insights 
into factors influencing CRC screening participation. 
By examining socio-demographic characteristics, 
health behaviors, and social support, the study offers 
a comprehensive understanding of the determinants 
impacting screening rates. The use of statistical 
analysis enhances the reliability of findings, allowing 
meaningful conclusions to be drawn. Additionally, the 
study emphasizes the importance of CRC awareness 
within this age group, highlighting the need for targeted 
educational interventions to promote preventive health 
behaviors. These findings contribute to the growing body 
of knowledge on CRC screening and have the potential 
to inform future public health strategies and policies 
aimed at increasing screening rates. Moreover, our study 
demonstrated higher precision and included a sufficiently 
large sample size to detect an association. The power 
analysis was conducted using the prevalence of CRC 
screening attendance among cases (61.43%) and controls 
(38.57%). At a 95% two-sided confidence interval, the 
study achieved a statistical power of 99.27% based 
on normal approximation and 99.02% with continuity 
correction applied [39].

However, the study has notable limitations. Its cross-
sectional design restricts the ability to establish causal 
relationships, necessitating longitudinal studies to clarify 
the directionality of associations. Reliance on self-
reported data introduces the potential for reporting biases, 
including overreporting or underreporting of behaviors. 
Moreover, the findings may not be generalizable beyond 
the study’s specific geographic and demographic context, 
as screening behavior can be influenced by cultural, 
economic, and healthcare system differences in other 
regions. Additionally, this study did not extensively 
examine psychological barriers, such as fear of diagnosis, 
concerns about screening procedures, or fatalistic beliefs, 
which have been identified as key factors affecting CRC 
screening participation in previous study [40]. Future 
studies should integrate qualitative methods or validated 
psychological measures to gain deeper insights into 
these factors. Healthcare access, including availability of 
screening facilities, transportation barriers, and financial 
constraints, was also not fully assessed, though these 
factors are known to impact screening uptake. [41] 
Addressing these barriers through further research could 
help develop targeted interventions to improve CRC 

screening participation. Selection bias may also have 
occurred if certain subgroups, particularly those with 
lower awareness, were underrepresented. Despite these 
limitations, the study provides significant insights into 
CRC awareness and screening participation among high-
risk individuals, offering a foundation for future research 
and public health initiatives.

Implication
This study highlights the importance of improving 

CRC awareness and screening participation among 
individuals aged 50 to 70. Targeted public health 
interventions, particularly for those who have not 
participated in screening, are essential. Tailored education 
and outreach initiatives can enhance awareness and 
encourage proactive health behaviors [42]. The significant 
association between education level and screening 
participation suggests that accessible information about 
CRC and its screening could increase rates, especially 
among individuals with lower educational attainment. 
Moreover, the strong link between annual health check-
ups and CRC screening underscores the effectiveness of 
promoting routine health assessments as a gateway to 
preventive behaviors [43].

To improve health literacy and accessibility, public 
health strategies should focus on integrating CRC 
screening education into routine primary healthcare 
services while leveraging digital tools such as mobile 
applications and SMS reminders to enhance awareness 
and participation. Expanding community-based programs, 
including mobile screening units and outreach campaigns, 
can bridge accessibility gaps, particularly in rural and 
underserved areas. Additionally, subsidized screening 
programs or financial assistance initiatives could help 
reduce economic barriers, ensuring equitable access 
to CRC screening. Strengthening health promotion 
campaigns that emphasize the benefits of early detection, 
flexible appointment scheduling, and decentralized 
screening services can further increase participation and 
reduce disparities among high-risk populations. These 
targeted interventions can play a crucial role in enhancing 
CRC screening rates, ultimately improving public health 
outcomes.

While social support and family history were not 
significant factors, addressing other barriers, such as 
limited awareness and motivational gaps, is vital for 
effective interventions. The study shows that general 
awareness does not always translate to action, underlining 
the need for programs that not only inform but also 
empower individuals to participate. These findings 
provide valuable insights for policymakers, guiding 
resource allocation toward campaigns that address barriers 
and enhance early detection efforts, ultimately reducing 
CRC incidence.

In conclusion, this study highlights critical insights 
into CRC awareness and screening participation among 
individuals aged 50 to 70. Key factors such as education 
level, annual health check-ups, and BMI significantly 
influenced screening rates, emphasizing the need for 
targeted interventions to promote regular check-ups and 
educational outreach. Despite good CRC awareness, 
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barriers like lack of motivation and access persist, 
underlining the importance of comprehensive health 
education programs to encourage action. Factors like 
social support and family history showed no significant 
impact, helping refine intervention strategies. Addressing 
access-related barriers through decentralized screening 
programs, financial incentives, and physician-led 
initiatives could further enhance participation and reduce 
disparities. Enhancing CRC screening participation 
remains essential for early detection and better health 
outcomes.

Author Contribution Statement

B.C. and S.W. conceptualized and designed the study. 
A.B., N.C., B.C., and S.W. contributed to drafting the 
research proposal and conducting the literature review. 
Data collection and verification were carried out by 
A.B., N.C., K.S., S.C., B.C., and S.W. Data analysis and 
interpretation were performed by A.B., N.C., B.C., and 
S.W. The initial manuscript was drafted by B.C. and S.W., 
under the supervision of A.B., N.C., K.S., S.C., B.C., 
and S.W. All authors reviewed and approved the final 
manuscript prior to submission.

Acknowledgements

Availability of data and materials
Permission was obtained from the director of Chalerm 

Phrakiat Hospital to access and utilize the hospital’s 
database containing the registry of individuals aged 50–70 
years at risk for CRC.

Conflicts of interest
There are no conflicts of interest.

References

1. Weitz J, Koch M, Debus J, Höhler T, Galle PR, Büchler MW. 
Colorectal cancer. Lancet. 2005;365(9454):153-65. https://
doi.org/10.1016/S0140-6736(05)17706-X.

2. Mahmoud NN. Colorectal Cancer: Preoperative Evaluation 
and Staging. Surg Oncol Clin N Am. 2022;31(2):127-41. 
https://doi.org/10.1016/j.soc.2021.12.001.

3. Brenner H, Kloor M, Pox CP. Colorectal cancer. Lancet. 
2014;383(9927):1490-502. https://doi.org/10.1016/S0140-
6736(13)61649-9.

4. Dekker E, Tanis PJ, Vleugels JLA, Kasi PM, Wallace MB. 
Colorectal cancer. Lancet. 2019;394(10207):1467-1480. 
https://doi.org/10.1016/S0140-6736(19)32319-0.

5. Sullivan BA, Noujaim M, Roper J. Cause, Epidemiology, and 
Histology of Polyps and Pathways to Colorectal Cancer. 
Gastrointest Endosc Clin N Am. 2022;32(2):177-94. https://
doi.org/10.1016/j.giec.2021.12.001.

6. Gimeno García AZ. Factors influencing colorectal 
cancer screening participation. Gastroenterol Res Pract. 
2012;2012:483417. https://doi.org/10.1155/2012/483417.

7. Klimeck L, Heisser T, Hoffmeister M, Brenner H. Colorectal 
cancer: A health and economic problem. Best Pract Res Clin 
Gastroenterol. 2023;66:101839. https://doi.org/10.1016/j.
bpg.2023.101839.

8. Holtedahl K, Borgquist L, Donker GA, Buntinx F, Weller 
D, Campbell C, et al. Symptoms and signs of colorectal 

cancer, with differences between proximal and distal colon 
cancer: a prospective cohort study of diagnostic accuracy 
in primary care. BMC Fam Pract. 2021;22(1):148. https://
doi.org/10.1186/s12875-021-01452-6.

9. World Health Organization (WHO). Cancer: Overview. 
[Internet]. [Cited 2024 Oct 5]. Available form: https://www.
who.int/news-room/fact-sheets/detail/cancer

10. National Cancer Institute, Department of Medical Services, 
Ministry of Public Health, Thailand. Hospital-based cancer 
registry report 2022. [Internet]. [Cited 2024 Oct 9]. Available 
from: https://www.nci.go.th/th/cancer_record/download/
Hosbased-2022-1.pdf

11. Health Data Center, Nakhon Si Thammarat Provincial 
Health Office. Target group of population at risk and 
colorectal screening in 2024. [Internet]. [Cited 2024, Oct 
5]. Available from: https://nrt.hdc.moph.go.th/hdc/reports/
report.php?&cat_id=59acae7a68f02c8e2c0cb88dfc6df3b3
&id=c9368ec68b5aae4446b802ef018796c7 

12. Bray F, Colombet M, Aitken JF, Bardot A, Eser S, Galceran 
J, et al. Cancer Incidence in Five Continents, Vol. XII. IARC 
Scientific Publication No. 169. Lyon, France: International 
Agency for Research on Cancer. Available from: https://
publications.iarc.who.int/641.

13. Chairat K, Santipolvut S, Sukharomana S. Provincial 
clustering: effects on empirical economic development in 
southern Thailand. Appl Econom Int Dev. 2015;15-1:161-75. 

14. Leung DY, Chow KM, Lo SW, So WK, Chan CW. 
Contributing Factors to Colorectal Cancer Screening among 
Chinese People: A Review of Quantitative Studies. Int J 
Environ Res Public Health. 2016;13(5):506. https://doi.
org/10.3390/ijerph13050506.

15. Roshandel G, Ghasemi-Kebria F, Malekzadeh R. Colorectal 
Cancer: Epidemiology, Risk Factors, and Prevention. 
Cancers (Basel). 2024;16(8):1530. https://doi.org/10.3390/
cancers16081530.

16. Oldach BR, Katz ML. Health literacy and cancer screening: 
a systematic review. Patient Educ Couns. 2014;94(2):149-57. 
https://doi.org/10.1016/j.pec.2013.10.001.

17. Bridou M, Aguerre C, Gimenes G, Kubiszewski V, Le Gall 
A, Potard C, et al. Psychological Barriers and Facilitators of 
Colorectal Cancer Screening: A French Qualitative Study. 
Health Psychol Res. 2013;1(2):e22. https://doi.org/ 10.4081/
hpr.2013.e22.

18. Sepassi A, Li M, Zell JA, Chan A, Saunders IM, Mukamel 
DB. Rural-Urban Disparities in Colorectal Cancer Screening, 
Diagnosis, Treatment, and Survivorship Care: A Systematic 
Review and Meta-Analysis. Oncologist. 2024;29(4):e431-
46. https://doi.org/10.1093/oncolo/oyad347.

19. Henrikson NB, Webber EM, Goddard KA, Scrol A, Piper 
M, Williams MS, et al. Family history and the natural 
history of colorectal cancer: systematic review. Genet Med. 
2015;17(9):702-12. https://doi.org/10.1038/gim.2014.188.

20. Ricciardi GE, Cuciniello R, De Ponti E, Lunetti C, Pennisi F, 
Signorelli C, et al. Disability and Participation in Colorectal 
Cancer Screening: A Systematic Review and Meta-Analysis. 
Curr Oncol. 2024;31(11):7023-39. https://doi.org/10.3390/
curroncol31110517.

21. Samruayruen K, Kitreerawutiwong N. Understanding on 
assessing health literacy. Eastern Asia Univ Herit J Sci 
Technol. 2018;12(3):1-8.

22. Honein-AbouHaidar GN, Kastner M, Vuong V, Perrier L, 
Daly C, Rabeneck L, et al. Systematic Review and Meta-
study Synthesis of Qualitative Studies Evaluating Facilitators 
and Barriers to Participation in Colorectal Cancer Screening. 
Cancer Epidemiol Biomarkers Prev. 2016;25(6):907-17. 
https://doi.org/10.1158/1055-9965.EPI-15-0990.

23. Dominitz JA. Barriers and facilitators to colorectal 



Asian Pacific Journal of Cancer Prevention, Vol 26 2173

DOI:10.31557/APJCP.2025.26.6.2163
Attendance in Colorectal Cancer Screening Services

cancer screening. Gastroenterology & Hepatology. 2021 
Nov;17(11):550.

24. Ramanathan K, Schliemann D, Binti Ibrahim Tamin NS, 
Mohan D, Donnelly M, Su TT. Facilitators and barriers 
to colorectal cancer screening using the immunochemical 
faecal occult blood test among an average-risk population 
in semi-rural Malaysia: A qualitative study. PLoS One. 
2022;17(12):e0279489. https://doi.org/10.1371/journal.
pone.0279489.

25. Goodwin BC, Ireland MJ, March S, Myers L, Crawford-
Williams F, Chambers SK, et al. Strategies for increasing 
participation in mail-out colorectal cancer screening 
programs: a systematic review and meta-analysis. Syst Rev. 
2019;8(1):257. https://doi.org/10.1186/s13643-019-1170-x. 

26. National Cancer Institute. President’s Cancer Panel, 
Goal 2: Facilitate Equitable Access to Cancer Screening. 
[Internet]. [Cited 2025 March 3]. Available from: https://
prescancerpanel.cancer.gov/reports-meetings/cancer-
screening-report-2022/closing-gaps/goal2-equitable-access.

27. Ward PR, Javanparast S, Wilson C. Equity of colorectal cancer 
screening: which groups have inequitable participation and 
what can we do about it? Aust J Prim Health. 2011;17(4):334-
46. https://doi.org/10.1071/PY11055.

28. Pancar N, Mercan Y. Association between health literacy 
and colorectal cancer screening behaviors in adults in 
Northwestern Turkey. Eur J Public Health. 2021;31(2):361-
6. https://doi.org/10.1093/eurpub/ckaa227.

29. Peterson EB, Ostroff JS, DuHamel KN, D’Agostino TA, 
Hernandez M, Canzona MR, et al. Impact of provider-patient 
communication on cancer screening adherence: A systematic 
review. Prev Med. 2016;93:96-105. https://doi.org/10.1016/j.
ypmed.2016.09.034.

30. Levin TR, Corley DA, Jensen CD, Schottinger JE, Quinn 
VP, Zauber AG, et al. Effects of Organized Colorectal 
Cancer Screening on Cancer Incidence and Mortality in 
a Large Community-Based Population. Gastroenterology. 
2018;155(5):1383-1391.e5. https://doi.org/10.1053/j.
gastro.2018.07.017.

31. Doubeni CA, Corley DA, Quinn VP, Jensen CD, Zauber AG, 
Goodman M, et al. Effectiveness of screening colonoscopy 
in reducing the risk of death from right and left colon cancer: 
a large community-based study. Gut. 2018;67(2):291-8. 
https://doi.org/10.1136/gutjnl-2016-312712.

32. Chiu HM, Chen SL, Yen AM, Chiu SY, Fann JC, Lee YC, 
et al. Effectiveness of fecal immunochemical testing in 
reducing colorectal cancer mortality from the One Million 
Taiwanese Screening Program. Cancer. 2015;121(18):3221-
9. https://doi.org/10.1002/cncr.29462.

33. Zhu X, Weiser E, Griffin JM, Limburg PJ, Finney Rutten 
LJ. Factors influencing colorectal cancer screening 
decision-making among average-risk US adults. Prev 
Med Rep. 2022;30:102047. https://doi.org/10.1016/j.
pmedr.2022.102047.

34. Janz NK, Lakhani I, Vijan S, Hawley ST, Chung LK, Katz SJ. 
Determinants of colorectal cancer screening use, attempts, 
and non-use. Prev Med. 2007;44(5):452-8. https://doi.
org/10.1016/j.ypmed.2006.04.004.

35. Lee KM, Hunger JM, Tomiyama AJ. Weight stigma and 
health behaviors: evidence from the Eating in America 
Study. Int J Obes (Lond). 2021;45(7):1499-509. https://doi.
org/10.1038/s41366-021-00814-5.

36. Dai Z, Xu YC, Niu L. Obesity and colorectal cancer risk: 
a meta-analysis of cohort studies. World J Gastroenterol. 
2007;13(31):4199-206. https://doi.org/10.3748/wjg.v13.
i31.4199.

37. Langford AT, Andreadis K, Ellis KR, Buderer N. Correlates 
of U.S. Adults Aged 50-75 Years Having Had a Colorectal 

Cancer Screening Test. AJPM Focus. 2024;3(2):100187. 
https://doi.org/10.1016/j.focus.2024.100187.

38. Rogers CR, Matthews P, Xu L, Boucher K, Riley C, 
Huntington M, et al. Interventions for increasing colorectal 
cancer screening uptake among African-American men: 
A systematic review and meta-analysis. PLoS One. 
2020;15(9):e0238354. https://doi.org/10.1371/journal.
pone.0238354.

39. Dean AG, Sullivan KM, Soe MM. OpenEpi: Open Source 
Epidemiologic Statistics for Public Health, Version, Power 
for Cross-Sectional Studies. [Internet]. 2024. [Cite 2024 
Dec 21]. Available from: https://www.openepi.com/Power/
PowerCross.htm.

40. Lee J, Ewing B, Holmes D. Barriers and Facilitators 
to Colorectal Cancer Screening in South Asian 
Immigrants: A Systematic Review. Asian Pac J Cancer 
Prev. 2023;24(5):1463-75. https://doi.org/10.31557/
APJCP.2023.24.5.1463. 

41. He KJ, Liu Z, Gong G. Addressing the rising colorectal 
cancer burden in the older adult: examining modifiable 
risk and protective factors for comprehensive prevention 
strategies. Front Oncol. 2025;15:1487103. https://doi.
org/10.3389/fonc.2025.1487103.

42. Rakhshani T, Razeghi E, Kashfi SM, Kamyab A, Khani 
Jeihooni A. The effect of educational intervention based 
on health belief model on colorectal cancer screening 
behaviors. BMC Public Health. 2024;24(1):1640. https://
doi.org/10.1186/s12889-024-19180-8.

43. Rawl SM, Menon U, Burness A, Breslau ES. Interventions 
to promote colorectal cancer screening: an integrative 
review. Nurs Outlook. 2012;60(4):172-81.e13. https://doi.
org/10.1016/j.outlook.2011.11.003.

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.


