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ioral risk factors associated with CRC in an Appalachian community health set-
ting. Methods: A retrospective analysis of cancer registry data was conducted
for CRC patients diagnosed between 2020 and 2024. Descriptive statistics and
multivariate logistic regression were used to evaluate associations between CRC
and selected risk factors. Results: Smoking, alcohol use, obesity, and family his-
tory of cancer were significantly associated with increased CRC risk. Conclu-
sion: Region-specific prevention strategies addressing modifiable risk factors
and screening access are urgently needed in Appalachian communities.
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1. Introduction

Colorectal cancer (CRC) remains one of the most common and deadly cancers in
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the United States, but its impact is particularly pronounced in rural regions such
as Appalachia. In this area, CRC incidence and mortality rates are higher than the
national average, driven by a complex interplay of geographic, socioeconomic,
and behavioral factors [1] [2]. Appalachia’s mountainous terrain and dispersed
population create significant barriers to accessing healthcare services, which are
compounded by economic challenges such as high levels of poverty and limited
job opportunities. These factors not only make it harder for individuals to receive
timely screenings and treatment but also contribute to high-risk behaviors—such
as smoking, obesity, and excessive alcohol consumption—that increase the likeli-
hood of developing CRC [3] [4].

The cultural context in Appalachia also plays a crucial role in shaping health
outcomes. Traditional values and attitudes toward healthcare often emphasize
self-reliance, which can discourage individuals from seeking preventive care or
adopting health-promoting behaviors. Additionally, persistent stigma surround-
ing illness in some communities may reduce willingness to discuss or seek help
for potentially life-threatening conditions such as CRC. These cultural and social
factors, combined with limited healthcare infrastructure, create a unique set of
challenges that heighten CRC risk in Appalachia [4] [5].

Despite growing awareness of these issues, much of the existing research on
CRC focuses on national or urban populations, leaving rural areas—particularly
Appalachia—underrepresented in the literature. Previous studies have identified
the important role of lifestyle factors and healthcare access in rural cancer mor-
tality, but few have examined how these challenges interact specifically within Ap-
palachian communities [6]. This gap highlights the need for targeted studies that
address not only behavioral and demographic risk factors but also the structural
barriers that hinder early detection and treatment.

This study aims to address these gaps by focusing on the Appalachian popula-
tion and examining demographic and behavioral factors associated with CRC in
this underserved region. By identifying these trends, the findings may help inform
public health strategies tailored to the unique needs of Appalachian communities,
with the goal of reducing CRC incidence and improving early detection in this
high-risk population.

2. Methods
2.1. Study Design and Setting

We conducted a retrospective study using data from a cancer registry associated
with a community health center serving an Appalachian population. The study
spanned a five-year period (2020-2024), with the goal of identifying demographic
and behavioral risk factors that contribute to colorectal cancer (CRC) in this under-
served region. By using cancer registry data, we were able to gather comprehensive
information on CRC cases, including key lifestyle factors and demographics. This
registry allowed access to a larger and more representative patient population than

alternative data sources, providing a more complete picture of CRC in Appalachia.
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2.2. Inclusion and Exclusion Criteria

All patients diagnosed with CRC during the study period were included, provided
that complete information was available for key variables, including smoking sta-
tus, family history of cancer, alcohol use, and obesity. Patients were excluded if
their records were incomplete for any of these variables or if they were diagnosed

with other cancers concurrently, to minimize potential confounding effects.

2.3. Data Collection

Data were extracted from the cancer registry and included patient demographics
(age, sex, and race) as well as lifestyle factors known to influence CRC risk, such
as smoking status, alcohol use, obesity, and family history of cancer. Smoking status
was classified as current smoker, former smoker, or never smoker. Alcohol con-
sumption was recorded as a binary variable (yes/no) based on self-reported regular
use, defined as drinking at least once per week. Obesity was defined as a body mass
index (BMI) of 230, consistent with World Health Organization guidelines [7].
Although the cancer registry provided reliable case identification, data entry
may have been inconsistent or incomplete for certain lifestyle variables, which is
a known limitation of retrospective registry-based studies [8]. For example, alco-
hol use and smoking status may have been underreported. To address this limita-
tion, only cases with complete data for all key variables were included in the anal-
ysis. When possible, registry entries were cross-checked against available medical
records to improve data accuracy. Patient surveys or interviews were not con-

ducted as part of this study.

2.4. Statistical Analysis

Descriptive statistics were used to summarize demographic and behavioral char-
acteristics of the study population. Frequencies and percentages were calculated
for categorical variables such as smoking status and alcohol use. Associations be-
tween lifestyle factors and CRC were assessed using Chi-square tests.

To evaluate the independent effects of multiple risk factors on CRC, multivari-
ate logistic regression models were constructed. These models allowed adjustment
for potential confounders, including age and sex, while estimating the effects of
smoking, alcohol use, and obesity on CRC risk. Logistic regression was selected
due to its suitability for modeling relationships between multiple predictors and a
binary outcome. Model assumptions, including linearity between continuous pre-
dictors and the log odds of the outcome, were assessed using diagnostic proce-
dures, and appropriate adjustments were made to ensure model validity [9].

Statistical significance was defined as p < 0.05. All analyses were performed us-

ing SPSS software (version 28).

3. Results
3.1. Demographic Profile

Out of the 500 CRC patients included in the study, the average age was 62 years.
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A notable gender disparity was observed, with 80.4% of patients being male. The
racial composition of the study population and other baseline characteristics are
summarized in Table 1. This mirrors broader national trends, as men are gener-
ally at higher risk for developing CRC compared to women [10]. The gender gap
in CRC rates could also be influenced by local cultural and lifestyle factors. For
instance, in many Appalachian communities, men may be more likely to engage
in behaviors such as smoking and alcohol consumption, which are well-docu-
mented risk factors for CRC [11]. Additionally, certain gender norms in rural ar-
eas could influence how men perceive healthcare and preventive screenings, po-
tentially delaying diagnosis and treatment. This underscores the importance of
addressing gender-specific barriers in CRC prevention and early detection strate-

gies.

Table 1. Demographic characteristics of CRC patients (N = 500).

Variable Value
Mean age 62
Male 80.4%
Female 19.6%
Race 94.4%
White 4.7%
Other 0.9%

The racial composition of the study sample was predominantly White (94.4%),
reflecting the demographic makeup of the Appalachian region, where the majority
of residents are White. A small proportion of Black patients (4.7%) was also in-
cluded, providing a limited but valuable perspective on racial differences in CRC

risk within this population.

3.2. Behavioral Risk Factors

When examining lifestyle factors associated with CRC risk in the Appalachian
population, several key findings emerged. The prevalence of major behavioral and
familial risk factors among colorectal cancer patients is shown in Figure 1.

* Smoking: A substantial proportion of patients (51%) were current smokers,
which is considerably higher than the national average of approximately 14%
[11]. Smoking is a well-established risk factor for CRC, and its high prevalence
in Appalachia may be linked to socioeconomic challenges, limited access to
smoking cessation programs, and long-standing cultural acceptance of to-
bacco use in many rural communities.

* Alcohol Use: Nearly half of the patients (47%) reported regular alcohol con-
sumption, defined as drinking at least once per week. Alcohol use has been
associated with increased CRC risk, with risk escalating as consumption levels

rise. In Appalachia, alcohol use may be more prevalent due to social and cul-
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tural norms that promote drinking as a common social activity, underscoring
the importance of targeted prevention strategies.

* Obesity: Approximately 18.2% of patients were classified as obese based on a
BMI of 230. Obesity is a significant risk factor for CRC, and its prevalence in
Appalachia represents a major public health concern. Excess adiposity has
been shown to increase CRC risk through mechanisms involving insulin re-
sistance, chronic inflammation, and alterations in gut microbiota [12]. Alt-
hough BMI does not capture all dimensions of obesity, such as fat distribution
or waist circumference, it served as the primary measure in this study due to
data availability. Physical inactivity, which often accompanies obesity, is also
a known CRC risk factor in this region. Public health interventions promoting
weight management and physical activity could play a critical role in reducing

CRC risk in Appalachian communities.

Prevalence of Behavioral Risk Factors Among CRC Patients
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Figure 1. Prevalence of behavioral and familial risk factors among CRC patients.

3.3. Statistical Findings

Multivariate logistic regression analysis demonstrated that smoking, alcohol use,
and obesity were each significantly associated with CRC. Results of the multivar-
iate logistic regression analysis are summarized in Table 2.

* Smoking: Smokers had 2.4 times higher odds of developing CRC compared to
non-smokers (OR = 2.4, p < 0.05). This finding reinforces the need for com-
prehensive smoking cessation efforts in Appalachian communities, where to-
bacco use remains a persistent public health challenge.

* Alcohol Use: Regular alcohol consumption was associated with a 1.8-fold in-
crease in CRC odds compared to non-regular drinkers (OR = 1.8, p < 0.05).
Given prevailing social norms around alcohol use in the region, public health
strategies emphasizing moderation may help reduce CRC risk.

* Obesity: Obese patients had 1.6 times higher odds of developing CRC (OR =
1.6, p < 0.05), consistent with prior evidence linking excess body weight to
increased CRC risk. Elevated obesity rates in Appalachia may be influenced by
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limited access to healthy foods, lower physical activity levels, and socioeco-
nomic constraints that complicate weight management [4].

Family history was also a significant predictor of CRC risk. Approximately 53%
of patients reported a family history of cancer, which was associated with a sub-
stantially increased likelihood of CRC (OR = 2.2, p < 0.05). This finding empha-
sizes the importance of incorporating family history into CRC screening guide-

lines and expanding access to genetic counseling for high-risk populations.

Table 2. Multivariate logistic regression results for CRC risk.

Predictor Adjusted OR 95% CI p-value
Current smoking 2.4 (1.6 - 3.5) 0.002
Regular alcohol use 1.8 (1.2-2.7) 0.01
Obesity (BMI > 30) 1.6 (1.1-2.4) 0.03
Family history of cancer 2.2 (1.5-3.2) 0.001

3.4. Impact of Missing Data

Approximately 12% of patient records were excluded due to missing information
on key variables such as alcohol use and family history. Although this exclusion
did not materially alter the demographic profile of the study population, missing
data may have introduced bias if the absence of information was not random.
Sensitivity analyses indicated that exclusion of incomplete records did not mean-

ingfully affect the study’s conclusions [13].

4. Discussion

4.1. Public Health Implications

This study provides important insights into the high rates of colorectal cancer
(CRCQ) in Appalachia and the behavioral risk factors that significantly contribute
to the disease. Smoking, alcohol use, and obesity were found to be strongly linked
to CRC, confirming their well-established roles as major risk factors for cancer
[12]. These findings highlight the urgent need for public health interventions in
the region, particularly given the high prevalence of these behaviors in Appala-
chia.

The study underscores the importance of implementing community-based
public health programs aimed at addressing smoking, alcohol use, and obesity.
For example, smoking cessation programs could be tailored to meet the specific
needs of Appalachian communities, where smoking rates are disproportionately
high compared to the national average. Localized interventions such as mobile
cessation units or peer-led support groups could be effective, particularly in areas
with limited healthcare infrastructure. Similarly, alcohol reduction programs
should be culturally sensitive, recognizing that social drinking is deeply embedded
in many rural Appalachian communities. Health campaigns that focus on the

long-term risks of alcohol consumption, alongside support for individuals who
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wish to cut back, could help reduce CRC risk.

Given the high obesity rates in Appalachia, obesity prevention programs should
be a priority. These could focus on increasing access to affordable healthy food
options, promoting physical activity through community events, and offering
weight management programs that address the unique challenges of rural popu-
lations. Programs that incorporate education on nutrition and physical activity
should consider the logistical barriers in rural areas, such as limited public trans-
portation and access to fitness centers.

Additionally, telemedicine has the potential to bridge the healthcare access gap
in Appalachia. Telehealth platforms could be used for consultations, follow-up
appointments, and education on lifestyle changes, making it easier for individuals
in remote areas to engage in health programs without the need for long-distance
travel. Given the geographic isolation of many Appalachian communities, tele-
medicine could play a significant role in improving health outcomes and promot-

ing early CRC detection.

4.2. Cultural Sensitivity

Given the distinct cultural characteristics of Appalachia, public health interven-
tions must be culturally sensitive and mindful of the local values and attitudes
toward health. Appalachian communities often emphasize self-reliance and per-
sonal responsibility, which may influence their willingness to seek preventive care
or accept health messages that seem outside of local norms. To be successful, pub-
lic health efforts must engage local leaders and build trust within these communi-
ties. Research has shown that community engagement and local trust are critical
for the success of public health programs in rural areas. For example, community
health workers who are trusted members of the region could play a key role in
delivering messages about CRC prevention and early screening.

Addressing health literacy is another crucial component. Low health literacy,
which is common in many rural regions, can significantly hinder the effectiveness
of health messages. Public health campaigns must use clear, straightforward lan-
guage and visuals to communicate health risks and promote early CRC screening.
Offering education through local media channels, such as regional radio or town

hall meetings, might also be effective ways to reach underserved populations.

4.3. Family History and Genetic Counseling

Our findings also highlight the importance of family history as a significant risk
factor for CRC, with 53% of patients reporting a family history of cancer. This is
a particularly important consideration in rural areas where healthcare access may
be limited. The strong association between family history and CRC underscores
the need for genetic counseling and early screening for individuals at higher risk.
In Appalachia, where healthcare providers may be scarce, genetic counseling ser-
vices could be offered remotely via telemedicine or through outreach programs to

ensure that individuals with a family history of cancer receive the care they need.
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There is also a need to improve awareness of genetic testing and early screening
in rural regions. Many individuals in Appalachia may not be aware of the in-
creased risk posed by family history, and healthcare-seeking behaviors can be in-
fluenced by cultural factors. Public health efforts should include education on the
benefits of early screening, particularly for those with a family history of CRC or
other cancers, to reduce CRC mortality in these at-risk populations.

4.4, Limitations

While this study provides valuable data, several important limitations should be
acknowledged. First, the retrospective nature of the study limits the ability to draw
causal conclusions. Although associations between smoking, alcohol use, obesity,
and CRC are well established [12], causal relationships cannot be confirmed due
to the observational design.

Another limitation relates to self-reported data, particularly for smoking and
alcohol use. These behaviors are frequently underreported due to social desirabil-
ity bias or recall error, which may introduce inaccuracies [13]. Future studies in-
corporating objective measures such as biomarkers could help improve data ac-
curacy.

Approximately 12% of patient records were excluded due to missing infor-
mation on key variables such as alcohol use and family history. While sensitivity
analyses were conducted, non-random missingness remains a concern and may
have influenced results. Future research should consider data imputation methods
or alternative approaches to reduce bias associated with missing data.

Finally, prospective studies are needed to better understand causal relationships
between lifestyle factors, family history, and CRC. Incorporating genetic testing
into future research may further clarify biological mechanisms contributing to

CRC risk, particularly in rural populations such as those in Appalachia.

5. Conclusion

This study emphasizes the urgent need for targeted CRC prevention and early de-
tection programs in Appalachia. Smoking, alcohol use, and obesity are major risk
factors in this region, and addressing these behaviors through public health cam-
paigns is essential to reducing the CRC burden. Early screening, especially for
those with a family history of cancer, should be prioritized to improve health out-

comes in this underserved community.
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