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Abstract 

 Lung cancer remains the leading cause of cancer-related mortality in the 

United States, with rural populations experiencing disproportionately high death 

rates due to a combination of socioeconomic, geographic, and healthcare access 

barriers. This paper explores the critical disparities in early detection and treatment 

of lung cancer in rural Arkansas, where limited access to screening programs, high 

smoking prevalence, and socioeconomic challenges significantly impact survival 

outcomes. Through a mixed-methods approach—utilizing national data, peer-

reviewed literature, and expert interviews—this research identifies key factors 

contributing to late-stage diagnoses and elevated mortality rates in rural areas. The 

study also examines the role of healthcare deserts, cultural barriers, and lack of 

healthcare literacy in screening participation. Findings support the hypothesis that 

rural communities face greater challenges leading to worse outcomes, and 

emphasize the need for targeted interventions, such as mobile screening units, 

education initiatives, and community-based engagement strategies. Healthcare 

administrators play a pivotal role in addressing these disparities through program 

implementation, resource allocation, and policy advocacy. This research aims to 

inform future public health strategies and promote equitable cancer care for 

underserved rural populations. 
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Introduction 

 Lung cancer remains one of the leading causes of cancer-related mortality 

worldwide, with particularly high death rates in rural communities. While 

advancements in early detection and treatment have improved survival outcomes in 

urban areas, rural populations continue to face significant barriers that contribute to 

delayed diagnoses, limited access to healthcare, and worse outcomes. Factors such 

as higher smoking prevalence, lower socioeconomic status, reduced access to 

screening programs, and occupational exposures to carcinogens all play a role in 

the disproportionately high lung cancer mortality rates in these areas. Despite the 

growing burden of lung cancer in rural communities, there remains a significant 

gap in resources and public health interventions aimed at reducing this disparity. 

This paper will explore the key challenges contributing to higher mortality rates 

from lung cancer in rural areas and propose targeted strategies to improve early 

detection, treatment access, and prevention efforts. By addressing these disparities, 

it is possible to reduce the burden of lung cancer and improve survival outcomes 

for individuals living in rural communities. 
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Definition of Terms 

AAMRs- age-adjusted mortality rates. 

Early Detection- The two elements of early cancer detection are early diagnosis 

(or downstaging) and screening. Early diagnosis aims to identify symptomatic 

patients promptly, whereas screening tests assess healthy persons to detect cancer 

prior to the onset of symptoms (World Health Organization, 2022). 

Healthcare desert- Areas in which individuals have insufficient access to 

healthcare, due to a low number of providers of services, long waiting times to 

have access to a health professional, and long travel distances to facilities. 

Low-dose computerized tomography (LDCT)- scan of the lungs to look for lung 

cancer. 

Mortality- Death, especially on a large scale. 

SES- Socioeconomic status. 

USPSTF- United States Preventive Services Task Force. 
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Organizational Review 

 This research employed resources from a healthcare institution in central 

Arkansas that provides a range of medical treatments, encompassing medical, 

surgical, and radiation oncology. The organization employs diagnostic radiologists 

and other medical experts who deliver sophisticated cancer care with sincere 

compassion at several locations across the state. The organization is working on 

expanding early detection lung cancer to southern parts of the state and to more 

rural communities. 

Problem Statement 

 In 2023, Lung cancer claimed the lives of as many Arkansans as colon, 

breast, prostate, and pancreas cancers combined (1680 lung cancer vs. 1740 all 

four combined). When diagnosed at advanced stage, 5-year survival is 10% or less. 

Hence the need for early diagnosis. There is a decline in lung cancer deaths in 

Arkansas, likely due to improved treatments and early detection by screening. Yet, 

there is an urgent need to decrease the number of smokers in our state and to 

increase the number of lung cancers detected at early stages when 5-year survival 

can exceed 70% (ACCR, 2024). Several factors tied to socioeconomic status 

(SES)—such as income, education, access to healthcare, and living conditions—

can influence both the likelihood of developing lung cancer and the chances of 

survival after diagnosis.  
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People with lower SES often have limited access to high-quality healthcare, 

which can affect early detection and treatment of lung cancer. Early diagnosis is 

crucial for effective treatment, and delays in seeking care or receiving diagnostic 

tests can lead to worse outcomes. Smoking is the leading cause of lung cancer, and 

smoking rates can vary with socioeconomic status. People in lower SES groups 

tend to have higher smoking rates due to factors like stress, environment, and lack 

of resources for cessation programs. Smoking-related lung cancer is a key issue, 

and this can increase both incidence and mortality (Hitchman et al., 2014).  

Additionally, other health behaviors, such as diet, physical activity, and alcohol 

use, may also be influenced by SES and could contribute to cancer risk. Higher 

education levels are associated with greater health literacy, which means that 

individuals from higher SES backgrounds may be better equipped to understand 

the importance of screenings, follow medical advice, and navigate complex 

healthcare systems. Those from lower SES backgrounds might have less 

knowledge about prevention and treatment options. Lack of insurance or 

underinsurance is more common among people from lower SES backgrounds. 

Without adequate insurance coverage, patients may delay or forgo necessary 

medical treatments or screenings, leading to poorer outcomes and higher mortality 

rates. Chronic stress from economic instability, job insecurity, and social 

inequalities can negatively impact health. Stress can affect immune function, 
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increase risk behaviors (like smoking), and decrease the ability to access and 

adhere to treatment regimens. Socioeconomic factors can influence when a person 

is diagnosed. Those with fewer resources may only seek care once symptoms are 

more severe, leading to a diagnosis at a later stage of cancer, when treatment 

options may be more limited and less effective. Historically, Arkansas has been 

paying a heavy price to lung cancer due to its underserved and under or uninsured 

population. Furthermore, Arkansas ranks among the states with the highest rates of 

smokers (21.1% per the American Lung Association 2023 report) and smokers 

older than 50 (685,086 and 245,260, respectively). Yet, screening for lung cancer 

remains among the lowest in the nation at 3.7% (only 9074 subjects were screened 

2023). There is an urgent need to improve screening rates to shift the diagnosis of 

this deadly cancer to earlier stages when curability is much higher. Although the 

population living in rural Arkansas has dropped over the past decade, it remains 

true that 41% of Arkansans live in rural areas with high poverty rate (15.2%), low 

educational attainment (low high school diploma 15.7%), significant rate of 

uninsured (22.5 %; in 2023, Arkansas has removed 427,459 people from the 

Medicaid rolls to be added to the 254,520 people with no insurance in 2022) and 

limited access to care. 
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Purpose Statement 

 The purpose of this research study is to provide education and to reduce 

mortality rates from lung cancer in rural parts of southern Arkansas. This study 

will identify barriers that inhibit individuals from getting early detection screening 

and will present solutions on how to get more early detection screening done in 

areas of healthcare deserts.  
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Research Questions 

The following questions will be investigated as part of this capstone project: 1.) Do 

different socioeconomic conditions play a role in mortality from lung cancer? 2.) 

What barriers inhibit individuals from getting early detection screenings? 

Hypotheses 

H0: Areas of healthcare deserts are more likely to have higher mortality rates from 

lung cancer. 

HA: Areas of healthcare deserts are not more likely to have higher mortality rates 

from lung cancer.  
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Literature Review 

Introduction 

Lung and bronchus cancer, collectively referred to as lung cancer, is the 

number one leading cause of cancer-related death in the United States and 

Arkansas. The majority of persons diagnosed with lung cancer are identified after 

the onset of signs and symptoms, indicating that the malignancy is typically too 

advanced for curative intervention. Lung cancer screening is most effective when a 

greater proportion of high-risk populations undergo annual screening. Screening 

decreases the lung cancer mortality rate by as much as 20% when diagnosed in 

early stages, as it is more amenable to treatment.  

In March 2021, the USPSTF revised its guidelines for lung cancer screening. 

The prior advice stipulated annual tests with low-dose computed tomography 

(LDCT) for persons aged 55 to 80 years with a 30 pack-year smoking history, 

including those who currently smoke or have ceased smoking within the last 15 

years (ACCR, 2024). The updated guidelines broaden the screening 

recommendations for persons aged 50 to 80 years with a 20 pack-year smoking 

history, including those who presently smoke or have ceased smoking within the 

last 15 years. The USPSTF advises ceasing lung cancer screening when an 

individual has refrained from smoking for 15 years or possesses a health condition 

that significantly restricts life expectancy or the capacity or inclination to undergo 
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curative lung surgery. The State of Lung Cancer 2023 Report indicates that 

screening rates for at-risk individuals in the US are minimal, with about 4.5% of 

high-risk individuals undergoing screening. Arkansas exhibited a lower percentage 

of 3.7% of at-risk individuals examined for lung cancer (ACCR, 2024). 

Demographic Disparities 

 Lung cancer disparities are multifactorial and influenced by genetic, 

behavioral, environmental, and socioeconomic factors. While smoking remains the 

primary cause, other factors, such as race/ethnicity, gender, access to healthcare, 

and occupational exposure, contribute to these disparities. Addressing these 

inequalities through better access to prevention, early diagnosis, and treatment is 

crucial to improving outcomes across all demographic groups. Despite the 

considerable burden of lung cancer nationwide, there are discrepancies in current 

death estimates in the United States. Furthermore, geographic patterns in lung 

cancer mortality remain largely unexplored, which is particularly significant given 

current concerns about regional discrepancies in screening accessibility and 

compliance (Didier et al., 2024).  In a study done by Didier, it was found that 

overall, rural populations had the greatest AAMR, followed by suburban and urban 

populations. From 1999 through 2020, rural populations experienced the highest 

AAMR, at 52.3, and the slowest rate of decrease, at an APC of −1.7% (95% CI, 

−1.4% to −2.0%). Urban populations experienced the lowest AAMR of 40.6 and 
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fastest APC decrease of −3.1% (95% CI, −2.8% to −3.4%), whereas the AAMR of 

suburban populations was 45.5, with an associated APC decrease of −2.7% (95% 

CI, −2.4% to −3.0%) (Figure 1). 

 

Journal of the National Comprehensive Cancer Network 22, 

6; 10.6004/jnccn.2024.7004 

Rural populations tend to have a higher chance of dying from lung cancer 

compared to urban populations. Several factors contribute to this disparity. Rural 

areas generally have higher smoking rates compared to urban areas. Smoking is the 

leading cause of lung cancer, so populations in rural areas who smoke at higher 

rates are at a greater risk for developing the disease. Rural areas often have fewer 

healthcare facilities, specialists, and resources for early detection and treatment of 

lung cancer. Many rural communities may not have access to state-of-the-art 

cancer centers or screening programs, which could lead to later-stage diagnoses 

https://doi.org/10.6004/jnccn.2024.7004
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when treatment options are more limited. Due to limited access to screening 

programs like low-dose CT scans for lung cancer, rural residents may be diagnosed 

at later stages, when the cancer has spread, and survival rates are lower. This 

contributes to higher mortality rates in these populations (Bhatia et al., 2022). 

Rural populations face multiple challenges that increase their risk of dying from 

lung cancer. Higher smoking rates, limited healthcare access, lower socioeconomic 

status, occupational risks, and fewer preventive health measures contribute to the 

disparity. Addressing these challenges through improved access to healthcare, 

smoking cessation programs, and cancer screening initiatives could help reduce the 

gap in lung cancer mortality between rural and urban populations. 

 In 2018, the American Society of Clinical Oncology (ASCO) initiated a 

program to investigate the variables contributing to inequities in cancer care in 

rural areas. In this program, ASCO performed an extensive review of the literature 

to pinpoint existing deficiencies in the evidence base and guide future research 

efforts. This review aimed to synthesize existing research regarding disparities in 

cancer care and outcomes related with rurality, identify the known determinants of 

outcome variations based on location, and delineate gaps in understanding. The 

following figure illustrates the framework for rural–urban differences in survival. 
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 Journal of the National Cancer Institute 114(7), 940–952; 10.1093/jnci/djac030 

The availability and quality of cancer care in rural areas are often inferior to 

those found in urban centers. A review by (Levit et al., 2020) highlighted that rural 

patients are less likely to receive advanced treatments, such as surgery, radiation 

therapy, and targeted therapies, due to limited access to specialized oncologists and 

healthcare facilities. This treatment gap is associated with lower survival rates for 

lung cancer in rural populations. Furthermore, rural areas are also less likely to 

have clinical trials available, which may restrict access to innovative treatments 

and cutting-edge therapies that could improve survival outcomes. Additionally, 

rural patients may experience financial and logistical barriers when traveling long 

distances for treatment. Studies have demonstrated that patients from rural areas 

10.1093/jnci/djac030
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are more likely to face delays in receiving cancer treatments, such as 

chemotherapy, due to these barriers, further impacting their prognosis. 

Tobacco Use and Smoking Prevalence 

The prevalence of tobacco use, particularly smoking, is another key factor 

influencing lung cancer mortality in rural areas. According to the Centers for 

Disease Control and Prevention (CDC), rural residents have historically exhibited 

higher rates of smoking compared to their urban counterparts (CDC, 2024). The 

prevalence of smoking among people living in rural and remote areas are higher 

and quit rates are lower over the past 10 years compared with people living in 

suburban and urban areas (Lum et al., 2020). People living in rural areas have 18–

20% higher lung cancer death than people living in urban areas. Cigarette smoking 

causes about 80% to 90% of lung cancer deaths in the United States (CDC, 2024). 

Smoking remains the most significant risk factor for lung cancer, and the persistent 

higher rates of tobacco use in rural areas contribute to the elevated incidence and 

mortality of lung cancer in these populations. 

In addition to higher smoking rates, rural communities often face fewer 

resources for smoking cessation programs. This lack of access to cessation support 

or behavioral health services exacerbates the difficulty in reducing smoking-related 

risks, further contributing to the burden of lung cancer. Studies indicate that the 

lack of comprehensive public health campaigns in rural areas also limits awareness 
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of the risks of smoking and the availability of smoking cessation services (Islami et 

al., 2023). 

Environmental and Occupational Exposures 

In rural areas, environmental and occupational exposures may also play a 

role in increasing lung cancer risk. Rural populations are more likely to work in 

industries such as agriculture, mining, and construction, where they may encounter 

hazardous substances such as asbestos, pesticides, and diesel exhaust (Shankar et 

al., 2019). These occupational hazards contribute to the overall burden of lung 

cancer in these areas, with rural workers being at an increased risk for developing 

occupational lung diseases that can lead to cancer. 

Additionally, rural areas tend to have higher levels of air pollution in some 

cases, particularly in areas dependent on agriculture, which can lead to long-term 

exposure to carcinogenic chemicals and particulate matter. These environmental 

factors may exacerbate the risk of lung cancer development in rural communities, 

compounding the negative effects of smoking (Shankar et al., 2019)  

Healthcare Deserts 

 Healthcare deserts denote geographic regions characterized by restricted or 

nonexistent access to healthcare services. These regions are frequently marked by 

an absence of medical facilities, such hospitals, clinics, or primary care physicians, 
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hindering inhabitants' access to vital health services. Healthcare deserts may arise 

in rural locations, economically disadvantaged metropolitan districts, or locations 

characterized by sparse population density. Elements like remoteness, 

transportation obstacles, and economic difficulties contribute to the prevalence of 

healthcare deserts, frequently resulting in disparities in health outcomes for 

inhabitants (Brînzac et al., 2023). 

 The convergence of social, structural, and geographic elements significantly 

influences cancer prevention, early detection, treatment, and survivorship care. 

Cancer disparities are exacerbated in rural areas where inhabitants experience less 

access to healthcare, health services, and insurance coverage relative to their urban 

counterparts. Inadequate education and economic instability, combined with 

elevated poverty and unemployment rates in certain places, might result in adverse 

health effects (Finster et al., 2023). In a study done by Blake and associates, higher 

incidence and mortality in rural areas were observed for cervical, colorectal, 

kidney, lung, melanoma, and oropharyngeal cancers (Blake et al., 2017). A 

growing body of literature suggests that patients with cancer living in rural areas 

have a later stage at diagnosis, lower quality of care, and poorer outcomes than 

their urban counterpart (Parikh-Patel et al., 2021). 
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Barriers in Early Detection Screening 

 The early detection of lung cancer via screening is essential for enhancing 

survival rates; yet, numerous obstacles impede successful lung cancer screening, 

particularly in specific demographics and healthcare environments. These obstacles 

can be essentially classified into access-related, socioeconomic, healthcare system-

related, and knowledge and cultural factors. 

Access 

Residents in remote regions or healthcare deserts may encounter challenges 

in accessing screening centers due to considerable travel distances or an absence of 

proximate facilities providing screening services. Most specialized screening 

programs are in urban centers, complicating participation for those in distant areas. 

CT scan facilities or specialized low-dose CT (LDCT) screening programs may be 

lacking in certain regions, especially those that are underserved or economically 

challenged (Sedani et al., 2022). In certain places, these services are centralized in 

larger hospitals or academic medical facilities, resulting in restricted access for 

individuals in rural or economically disadvantaged communities. In areas with a 

deficiency of healthcare practitioners, patients may lack the ability to consult with 

their primary care doctors regarding screening alternatives. Healthcare 

professionals may lack awareness of screening protocols or may not consistently 

advocate for screening, particularly in marginalized communities. 
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Socioeconomic 

Lung cancer screening via low-dose CT scans can be costly. Although 

certain insurance plans now provide coverage for qualifying individuals (e.g., those 

aged 55-80 with a significant smoking history), out-of-pocket expenses may still 

pose a challenge, particularly for those lacking insurance or possessing restricted 

coverage. For persons residing in low-income regions, the expenses associated 

with screening or transportation to a screening center may be unaffordable. 

Individuals lacking health insurance or possessing inadequate coverage may be 

disinclined to pursue screening due to the substantial initial expenses. Although 

Medicare and Medicaid frequently provide coverage for screenings, access to these 

programs may differ by state, and eligibility limitations can restrict participation in 

certain instances (Kominski et al., 2017). Individuals in lower-income households 

may prioritize urgent financial necessities, such as shelter, food, or transportation, 

over healthcare expenses, including screenings. 

Healthcare System 

Numerous primary care clinicians lack familiarity with current lung cancer 

screening guidelines and may not consistently engage in discussions about 

screening with eligible patients, particularly if they are oblivious to risk factors 

such as heavy smoking. Clinical guidelines are occasionally adhered to 
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inconsistently, and certain practitioners may not actively advocate for screening, 

particularly in the absence of supportive structures. In regions with screening 

programs, participation rates may remain low due to insufficient follow-up or 

awareness regarding the program (Klabunde et al., 2010). For instance, an 

individual may be unaware of their eligibility for a screening or may not receive 

notifications or communication from their healthcare professionals. The U.S. 

Preventive Services Task Force (USPSTF) has clearly delineated the eligibility 

criteria for lung cancer screening, such as adults aged 55-80 with a 30 pack-year 

smoking history; however, not all individuals who satisfy these criteria receive 

screening, and the implementation of screening programs may not be universal 

(USPSTF, 2021). 

Knowledge and Cultural 

A significant number of individuals, particularly in rural or economically 

disadvantaged places, may possess insufficient awareness regarding lung cancer 

and the advantages of early identification. Misconceptions regarding lung cancer, 

such as the notion that it exclusively affects smokers, may lead individuals to 

underestimate their risk or deem screening unnecessary. Lung cancer frequently 

has a stigma, mostly due to its close association with smoking. This may induce 

hesitance to pursue screening due to sentiments of guilt or shame, especially in 

communities with a high prevalence of smoking. Certain communities, particularly 
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those with a historical distrust of medical institutions, such as racial or ethnic 

minorities and immigrant groups, may exhibit hesitance to engage in screening 

programs or pursue healthcare overall (Park et al., 2014). Cultural variables and 

conventions may affect individuals' willingness to pursue medical care or undergo 

screening. Certain populations may favor alternative healthcare modalities over 

preventive strategies such as lung cancer screening or exhibit a preference for 

conventional or alternative treatment. 

Logistic 

Logistic barriers such as transportation issues, time constraints, and follow-

up issues also exist. Individuals in rural or economically deprived regions 

frequently have transportation difficulties. The absence of dependable public 

transportation or access to private vehicles can provide a substantial obstacle to 

reaching screening centers, particularly for elderly individuals or those with 

impairments (Wolfe et al., 2020). Individuals with demanding occupations or 

caregiving duties may encounter challenges in taking leave from work or securing 

childcare to attend screening appointments, particularly when screening facilities 

are located at a considerable distance. Even when people are screened, follow-up 

care is often a challenge. An individual diagnosed with early-stage lung cancer 

may have obstacles in obtaining requisite follow-up testing or treatment due to 

access limitations. 
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Psychological 

Individuals may avoid screening due to apprehension of a cancer diagnosis. 

This psychological barrier may be more pronounced in regions with restricted 

healthcare access or insufficient emotional and social support to assist individuals 

in managing the potential consequences of screening (Vrinten et al., 2017).  

Conclusion 

 Despite the proven benefits of early detection, lung cancer screening remains 

underutilized due to a complex web of barriers. Geographic inaccessibility, 

financial constraints, systemic healthcare shortcomings, cultural stigmas, and 

psychological fears collectively limit the reach and effectiveness of lung cancer 

screening programs. Individuals in rural, low-income, or marginalized 

communities face a disproportionate share of these challenges, which often 

intersect and compound one another. Overcoming these barriers requires a 

multifaceted approach—improving healthcare access, increasing provider 

awareness, expanding insurance coverage, fostering culturally competent outreach, 

and addressing the emotional dimensions of screening. Only through coordinated 

efforts across healthcare systems, policy initiatives, and community-based 

strategies can we ensure that life-saving screening services are equitably accessible 

to all who need them. 
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Research Methodology 

 This research project uses a mixed-methods approach. Using a quantitative 

approach to identify trends in lung cancer rates in rural arears, and a qualitative 

approach to identify challenges when it comes to diagnosing and treating lung 

cancer. The researcher collected publicly available, large-scale, secondary data. 

And explored healthcare provider perspectives by interviewing Dr. Sam Makhoul, 

the Medical Director of Clinical Research who works in rural areas and 

understands the challenges of diagnosing and treating lung cancer. Journal articles, 

papers, and data sets were gathered utilizing Google as the web search engine. The 

statistical data utilized to address the research questions was obtained from 

secondary sources. 

 When interviewing Dr. Sam Makhoul, he stated that unfortunately, many 

patients have limited access to health care in general. They have lower income and 

education, health illiteracy is major, impediment and failure to any kind of 

preventative action to cancer or any other diseases, and cultural factors. 

Geographic distance that they must travel is a major impediment. Dr. Makhoul also 

spoke of the importance of building trust within the community.  “We must take it 

to protect ourselves, protect other people, and people listened and did it. You see 

what I mean? So, this aspect of trust, sometimes it's not given enough, in my 

opinion, attention and focus. So, we need to create a more in my opinion an 
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organic relationship with the community. We should not think that we can sit in 

our ivory tower as the fully educated, informed, knowledgeable, everything, and 

probably even wealthier than other people, and expect people only to listen to what 

we say and expect them to follow. That is not going to work. We need they need to 

feel that we are part of them. We share with them lot of things, and we share their 

best interest in our heart too. You see. So that aspect of trust is extremely 

important. The second one smoking cessation. We need difficulty to address the 

issue from both ends, from the causal relationship between tobacco and trying to 

disrupt that relationship, stop the exposure and help them by reintroducing the 

concept that smoking is a disease is not only a choice. Some people, we choose the 

first one, beyond that were hooked, and that's an addiction, and everybody now 

agrees that addiction is a disease, you know, in order to get out of the addictive 

cycle, you need to be treated properly. And it needs to be looked at without the 

stigma of oh, you are a weak person, you routed yourself. Why did you smoke? 

And they tell you I cannot stop, and this is true. Now, granted the smoking 

addiction is not disastrous as heroin addiction or stuff like that, but it is an 

addiction, and it is it should be treated as such. So, addressing smoking is so 

important. and the financial barriers. I have so many patients, who cannot afford 

the gas, for example, to come to the center where they can get the screening. They 

don't have the money. We created the gas vouchers, for example, as a solution to 
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this problem. given them the if they cannot, they don't have insurance, for example, 

we give it to them free and they don't have gas, we give them to gas vouchers. But 

they must get the screening first and we have the gas vouchers second. So, these 

are the behaviors at the patient level”.  Dr. Makhoul also went on to talk about the 

importance of screening and how in Northwest Arkansas, there has been 

improvements in outcomes due to screening. He stated, “increased awareness of 

lung cancer screening through community events, educational materials, and 

partnership with local organizations, and that's what I have tried to do personally. 

We go to healthcare events, we go to churches, I go to speak to congregations 

about different things. I speak about cancer screening, and I try to create 

community bond about that, you know, saying, you know what? We are 

responsible of each other. And if you have your family but you are not smoker, but 

your brother is a smoker, or your sister is smoker, talk to her about that talk to him 

about this and tell them that there is a way now to detect early before it becomes 

advanced and leading to your death, and you don't need to stop smoking now. You 

can if you want to stop smoking, that's great, but it's not an absolute necessity, even 

if, you know, you smoked until the last minute before you get the screening. You 

can get the screening. And trying to decouple that thing, you know, meaning, if 

you don't stop smoking, I would not screen you. No, you get the screening, and 

then we can talk about the smoking cessation later. You see what I mean? So that 
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is an important collaboration is important, and the data driven approach to show 

people, for example, the northwest Arkansas I am not going to go any farther than 

that the rate of screening increased significantly way above the average of the 

state. As a result of that, the lung cancer in northwest Arkansas is being detected 

now at the earlier stage. What do you expect in this case that the advanced stage 

rate is going to decline, right, and this is exactly what we see. We see that the one 

cancer early stages at the stage detection goes up, and the advanced stage that leads 

to mortality goes down, and therefore they survival is much higher than the rest of 

the state, so these data are not coming from the moon, they are not coming from, 

you know Russia or UK or France. They've coming from Arkansas, and if 

something was done in northwest Arkansas, we can do it too”.  

Ethical Issues 

With secondary data, this data does not include direct interaction with 

human subjects. The collection of preliminary data may require individual 

engagement; however, none of the data contains personal or identifying 

information that could infringe upon privacy or harm the individuals concerned. It 

can be inferred that all collected data has been ethically obtained, given it is 

publicly accessible. 
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Results 

 This research found that the hypothesis was correct. Areas of healthcare 

deserts are more likely to have higher mortality rates from lung cancer. Residents 

of rural areas are at greater risk for lung cancer incidence and mortality than their 

urban counterparts, and these disparities have been growing over time as urban 

declines in incidence and mortality have outpaced rural declines (Fairfield et al., 

2020). This is due to several barriers.  This study aimed to examine the patterns 

and contributing factors to lung cancer mortality in rural areas. A comprehensive 

analysis of lung cancer-related deaths was conducted using data from national and 

regional health registries.  

 Rural areas are at a disadvantage when it comes to accessing cancer care. 

The information from the interview with Dr. Sam Makhoul corresponded with my 

researched information. Barriers such as geographic, limited access, lower health 

literacy, and cultural factors all impede on lung cancer screening.  

Recommendations 

 To reduce lung cancer mortality in rural areas, particularly in Arkansas, this 

study recommends several targeted strategies. First, increasing access to low-dose 

CT screening through mobile screening units can address geographic barriers and 

reach underserved populations who lack nearby healthcare facilities. Expanding 
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these services to healthcare deserts would improve early detection and shift 

diagnoses toward earlier, more treatable stages. 

Second, community-based education and outreach should be prioritized. 

Partnering with local leaders, churches, and organizations can help build trust and 

raise awareness about lung cancer risks, screening eligibility, and treatment 

options. Culturally competent education campaigns should also address the stigma 

surrounding lung cancer and smoking and encourage both screening and cessation 

support. 

Third, healthcare administrators and policymakers must advocate for 

improved insurance coverage, including Medicaid expansion and financial 

assistance programs such as gas vouchers, to alleviate cost and transportation 

barriers. These incentives can increase screening compliance among low-income 

or uninsured individuals. 

Fourth, investments in healthcare workforce development—such as 

recruiting and retaining primary care providers and specialists in rural 

communities—can ensure more consistent and accessible care. Telemedicine and 

remote consults should also be leveraged to close care gaps. 

Finally, a statewide data-driven approach should be implemented to track 

lung cancer screening rates, outcomes, and barriers across different regions. This 
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will help healthcare systems better allocate resources, evaluate intervention 

effectiveness, and continuously improve cancer care delivery in rural settings. 

The Role of Healthcare Administrators 

 Healthcare administrators play a crucial role in reducing mortality rates from 

lung cancer, particularly in rural areas, where healthcare access and resources can 

be limited. Their responsibilities are multifaceted, encompassing various strategies 

to improve healthcare delivery, awareness, and outcomes. They are responsible for 

implementing and managing lung cancer screening programs, allocating resources 

to underserved regions, and supporting health education campaigns that raise 

awareness and promote early detection. Administrators also advocate for policies 

that improve access to care, build trust through community engagement, and 

oversee data collection to monitor outcomes and improve service delivery. Their 

leadership ensures that evidence-based interventions reach the populations most at 

risk, ultimately helping to close the gap in lung cancer disparities between rural 

and urban communities. 

Limitations 

 This research has several limitations that should be acknowledged. First, the 

study relies primarily on secondary data sources, which, while valuable, may not 

reflect the most current or community-specific details relevant to rural Arkansas. 
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The use of aggregated data also limits the ability to explore individual-level factors 

and more granular local disparities. Additionally, the geographic focus on 

Arkansas, while important for contextual relevance, may limit the generalizability 

of findings to other rural populations in the United States, where economic, 

cultural, and healthcare variables may differ. Small population sizes in rural areas 

can also result in limited statistical power, potentially affecting the strength and 

reliability of observed trends. Furthermore, the study's cross-sectional design 

restricts the ability to assess long-term outcomes or changes over time. While the 

interview with Dr. Sam Makhoul provided valuable expert insight, the inclusion of 

more diverse healthcare professional perspectives could have enriched the 

qualitative findings. Lastly, as with all mixed-methods research, there is potential 

for bias in data interpretation, despite efforts to remain objective and grounded in 

evidence. These limitations highlight areas for future research and opportunities to 

build upon the findings presented in this study. 

Future Research 

 There are several valuable directions for future research on lung cancer 

disparities in rural areas. 

• Examine the long-term effects of increased low-dose CT screening in rural 

populations over a 5- to 10-year period. 
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• Evaluate the reach, cost-effectiveness, and outcomes of mobile lung cancer 

screening programs in rural and underserved communities. 

• Investigate how culturally and linguistically adapted education programs 

impact screening rates, smoking cessation, and trust in healthcare. 

• Disaggregate rural data by race, age, gender, or ethnicity to identify nuanced 

disparities within already underserved areas. 

• Explore the role of telehealth and mobile health apps in increasing access to 

lung cancer education, risk assessment, and follow-up care. 

• Analyze the cost-benefit of public health policies such as Medicaid 

expansion, smoking cessation subsidies, and gas voucher programs. 
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Conclusion 

 Lung cancer continues to pose a significant public health threat, particularly 

in rural areas where access to preventive care and early detection remains limited. 

This research highlights how socioeconomic disparities, healthcare deserts, limited 

health literacy, and cultural barriers contribute to delayed diagnoses and higher 

mortality rates in these communities. The findings confirm that rural populations—

especially those in southern Arkansas—are at a disadvantage when it comes to 

lung cancer outcomes, largely due to systemic inequities and logistical challenges. 

By integrating data analysis with firsthand insights from healthcare 

providers like Dr. Sam Makhoul, this study underscores the urgent need for 

targeted interventions. Expanding screening efforts through mobile units, 

community outreach, and smoking cessation programs, as well as fostering trust 

between healthcare systems and underserved populations, are crucial steps 

forward. Healthcare administrators must lead these efforts by allocating resources 

effectively, promoting health education, and removing access barriers. 

Addressing rural lung cancer disparities is not only a medical imperative but 

a moral one. With thoughtful, community-centered strategies, it is possible to shift 

the trajectory of lung cancer outcomes in these vulnerable areas—ensuring that 

early detection and effective care are not privileges limited by geography or 

income, but rights available to all. 



REDUCING MORTALITY RATES FROM LUNG CANCER IN RURAL AREAS 
 

35 

References 

Arkansas Central Cancer Registry (ACCR). (2024). 2024 - Arkansas Cancer Facts & 

Figures. https://healthy.arkansas.gov/wp-content/uploads/Arkansas-Cancer-Facts-

Figures-2024-Booklet-compressed.pdf   

Bhatia, S., Landier, W., Paskett, E. D., Peters, K. B., Merrill, J. K., Phillips, J., & 

Osarogiagbon, R. U. (2022). Rural-Urban Disparities in Cancer Outcomes: 

Opportunities for Future Research. Journal of the National Cancer 

Institute, 114(7), 940–952. https://doi.org/10.1093/jnci/djac030 

Blake, K. D., Moss, J. L., Gaysynsky, A., Srinivasan, S., & Croyle, R. T. (2017). Making 

the case for investment in Rural Cancer Control: An analysis of rural cancer 

incidence, mortality, and funding trends. Cancer Epidemiology, Biomarkers & 

Prevention, 26(7), 992–997. https://doi.org/10.1158/1055-9965.epi-17-0092  

Brînzac, M. G., Kuhlmann, E., Dussault, G., Ungureanu, M. I., Cherecheș, R. M., & 

Baba, C. O. (2023). Defining medical deserts-an international consensus-building 

exercise. European journal of public health, 33(5), 785–788. 

https://doi.org/10.1093/eurpub/ckad107 

Centers for Disease Control and Prevention. (2024). People in some geographic regions 

experience a health burden from commercial tobacco. Centers for Disease Control 

https://healthy.arkansas.gov/wp-content/uploads/Arkansas-Cancer-Facts-Figures-2024-Booklet-compressed.pdf
https://healthy.arkansas.gov/wp-content/uploads/Arkansas-Cancer-Facts-Figures-2024-Booklet-compressed.pdf
https://doi.org/10.1093/jnci/djac030
https://doi.org/10.1158/1055-9965.epi-17-0092
https://doi.org/10.1093/eurpub/ckad107


REDUCING MORTALITY RATES FROM LUNG CANCER IN RURAL AREAS 
 

36 

and Prevention. https://www.cdc.gov/tobacco-health-equity/collection/regional-

health-burden.html  

Dela Cruz, C. S., Tanoue, L. T., & Matthay, R. A. (2011). Lung cancer: epidemiology, 

etiology, and prevention. Clinics in chest medicine, 32(4), 605–644. 

https://doi.org/10.1016/j.ccm.2011.09.001 

Didier, A. J., Roof, L., & Stevenson, J. (2024). Demographic Disparities in Lung Cancer 

Mortality and Trends in the United States From 1999 Through 2020: A Population-

Based CDC Database Analysis. Journal of the National Comprehensive Cancer 

Network : JNCCN, 22(6), e247004. https://doi-

org.uafs.idm.oclc.org/10.6004/jnccn.2024.7004 

Fairfield, K. M., Black, A. W., Ziller, E. C., Murray, K., Lucas, F. L., Waterston, L. B., 

Korsen, N., Ineza, D., & Han, P. K. J. (2020). Area Deprivation Index and Rurality 

in Relation to Lung Cancer Prevalence and Mortality in a Rural State. JNCI cancer 

spectrum, 4(4), pkaa011. https://doi.org/10.1093/jncics/pkaa011 

Finster, L. J., Salvy, S. J., & Haile, R. W. (2023). A cancer care desert: living in between 

the urban and rural and the case for defining semirural regions. Frontiers in 

oncology, 13, 1204821. https://doi.org/10.3389/fonc.2023.1204821 

Hitchman, S. C., Fong, G. T., Zanna, M. P., Thrasher, J. F., Chung-Hall, J., & Siahpush, 

M. (2014). Socioeconomic status and smokers' number of smoking friends: 

https://www.cdc.gov/tobacco-health-equity/collection/regional-health-burden.html
https://www.cdc.gov/tobacco-health-equity/collection/regional-health-burden.html
https://doi.org/10.1016/j.ccm.2011.09.001
https://doi-org.uafs.idm.oclc.org/10.6004/jnccn.2024.7004
https://doi-org.uafs.idm.oclc.org/10.6004/jnccn.2024.7004
https://doi.org/10.1093/jncics/pkaa011
https://doi.org/10.3389/fonc.2023.1204821


REDUCING MORTALITY RATES FROM LUNG CANCER IN RURAL AREAS 
 

37 

findings from the International Tobacco Control (ITC) Four Country Survey. Drug 

and alcohol dependence, 143, 158–166. 

https://doi.org/10.1016/j.drugalcdep.2014.07.019 

Islami, F., Baeker Bispo, J., Lee, H., Wiese, D., Yabroff, K. R., Bandi, P., Sloan, K., 

Patel, A. V., Daniels, E. C., Kamal, A. H., Guerra, C. E., Dahut, W. L., & Jemal, 

A. (2023). American Cancer Society’s Report on the status of cancer disparities in 

the United States, 2023. CA: A Cancer Journal for Clinicians, 74(2), 136–166. 

https://doi.org/10.3322/caac.21812  

Klabunde, C. N., Marcus, P. M., Silvestri, G. A., Han, P. K., Richards, T. B., Yuan, G., 

Marcus, S. E., & Vernon, S. W. (2010). U.S. primary care physicians' lung cancer 

screening beliefs and recommendations. American journal of preventive 

medicine, 39(5), 411–420. https://doi.org/10.1016/j.amepre.2010.07.004 

Kominski, G. F., Nonzee, N. J., & Sorensen, A. (2017). The Affordable Care Act's 

Impacts on Access to Insurance and Health Care for Low-Income 

Populations. Annual review of public health, 38, 489–505. 

https://doi.org/10.1146/annurev-publhealth-031816-044555 

Levit, L. A., Byatt, L., Lyss, A. P., Paskett, E. D., Levit, K., Kirkwood, K., Schenkel, C., 

& Schilsky, R. L. (2020). Closing the rural cancer care gap: Three institutional 

https://doi.org/10.1016/j.drugalcdep.2014.07.019
https://doi.org/10.3322/caac.21812
https://doi.org/10.1016/j.amepre.2010.07.004
https://doi.org/10.1146/annurev-publhealth-031816-044555


REDUCING MORTALITY RATES FROM LUNG CANCER IN RURAL AREAS 
 

38 

approaches. JCO Oncology Practice, 16(7), 422–430. 

https://doi.org/10.1200/op.20.00174 

Lum, A., Skelton, E., McCarter, K. L., Handley, T., Judd, L., & Bonevski, B. (2020). 

Smoking cessation interventions for people living in rural and remote areas: a 

systematic review protocol. BMJ open, 10(11), e041011. 

https://doi.org/10.1136/bmjopen-2020-041011 

Parikh-Patel, A., Morris, C. R., Kizer, K. W., Wun, T., & Keegan, T. H. M. (2021). 

Urban–rural variations in quality of care among patients with cancer in California. 

American Journal of Preventive Medicine, 61(6). 

https://doi.org/10.1016/j.amepre.2021.05.021  

Park, E. R., Streck, J. M., Gareen, I. F., Ostroff, J. S., Hyland, K. A., Rigotti, N. A., 

Pajolek, H., & Nichter, M. (2014). A qualitative study of lung cancer risk 

perceptions and smoking beliefs among national lung screening trial 

participants. Nicotine & tobacco research : official journal of the Society for 

Research on Nicotine and Tobacco, 16(2), 166–173. 

https://doi.org/10.1093/ntr/ntt133 

Sedani, A. E., Davis, O. C., Clifton, S. C., Campbell, J. E., & Chou, A. F. (2022). 

Facilitators and Barriers to Implementation of Lung Cancer Screening: A 

https://doi.org/10.1200/op.20.00174
https://doi.org/10.1136/bmjopen-2020-041011
https://doi.org/10.1016/j.amepre.2021.05.021
https://doi.org/10.1093/ntr/ntt133


REDUCING MORTALITY RATES FROM LUNG CANCER IN RURAL AREAS 
 

39 

Framework-Driven Systematic Review. Journal of the National Cancer 

Institute, 114(11), 1449–1467. https://doi.org/10.1093/jnci/djac154 

Shankar, A., Dubey, A., Saini, D., Singh, M., Prasad, C. P., Roy, S., Bharati, S. J., Rinki, 

M., Singh, N., Seth, T., Khanna, M., Sethi, N., Kumar, S., Sirohi, B., Mohan, A., 

Guleria, R., & Rath, G. K. (2019). Environmental and occupational determinants 

of lung cancer. Translational lung cancer research, 8(Suppl 1), S31–S49. 

https://doi.org/10.21037/tlcr.2019.03.05 

US Preventive Services Taskforce. (2021). Lung cancer: Screening. Recommendation: 

Lung Cancer: Screening | United States Preventive Services Taskforce. 

https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-

cancer-screening 

Vrinten, C., McGregor, L. M., Heinrich, M., von Wagner, C., Waller, J., Wardle, J., & 

Black, G. B. (2017). What do people fear about cancer? A systematic review and 

meta-synthesis of cancer fears in the general population. Psycho-oncology, 26(8), 

1070–1079. https://doi.org/10.1002/pon.4287 

Wolfe, M. K., McDonald, N. C., & Holmes, G. M. (2020). Transportation Barriers to 

Health Care in the United States: Findings From the National Health Interview 

Survey, 1997-2017. American journal of public health, 110(6), 815–822. 

https://doi.org/10.2105/AJPH.2020.305579 

https://doi.org/10.1093/jnci/djac154
https://doi.org/10.21037/tlcr.2019.03.05
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening
https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/lung-cancer-screening
https://doi.org/10.1002/pon.4287
https://doi.org/10.2105/AJPH.2020.305579


REDUCING MORTALITY RATES FROM LUNG CANCER IN RURAL AREAS 
 

40 

World Health Organization. (2022, April 4). Screening and early detection. World Health 

Organization. Retrieved April 4, 2022, from https://www.euro.who.int/en/health-

topics/noncommunicable-diseases/cancer/policy/screening-and-early-detection 

https://www.euro.who.int/en/health-topics/noncommunicable-diseases/cancer/policy/screening-and-early-detection
https://www.euro.who.int/en/health-topics/noncommunicable-diseases/cancer/policy/screening-and-early-detection

