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Abstract 

Screening plays an essential role in reducing colorectal cancer (CRC) incidence and 

mortality rates, yet CRC screening use remains low in Maryland and lower in some age 

and racial/ethnic groups with limited resources to participate in CRC screening programs. 

The purpose of this quantitative, cross-sectional study is to investigate whether age 

group, sex, race/ethnicity, education level, income level, health insurance coverage, and 

access to health care professional can predict an individual, 50–75 years of age, in 

Maryland to take action to fully meet the United States Preventive Services Task Force 

CRC screening test recommendation within the recommended time interval. The health 

belief model and the fundamental cause theory provided the framework for this study. 

Secondary data of 2014, 2016, and 2018, from 3134 respondents in the Behavioral Risk 

Factor Surveillance Systems database, were analyzed using the Pearson chi-square test of 

independence and multiple logistic regression techniques. Stratified random sampling 

was used to select cases. The results revealed statistically significant (p < .05) association 

between age, race/ethnicity, education level, access to health care professional, and CRC 

screening use. However, non-significant (p >.05) association was found between income 

level, health insurance plan, and CRC screening use. Age group and race/ethnicity were 

confounders on the association, but sex had no effect on the odds ratios. By identifying 

the predictors of CRC screening use, findings from this research could have positive 

social change and guide policy decisions by informing public health practitioners on the 

design and implementation of tailored CRC screening programs with modalities that 

target groups with lower CRC screening use.   
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Chapter 1: Introduction to the Study 

Introduction 

The National Cancer Institute (NCI) pointed out that cancer of the colon and the 

rectum have similar features (NCI, 2019). Hence the term colorectal cancer (CRC) is 

commonly used to describe cancer of the colon and/or the rectum (Bray et al., 2018). 

CRC is the third most common cancer diagnosed (Macrae, 2019; Simonson, 2018); and 

the second leading cause of cancer-related death among men and women in the United 

States (Ansa, Coughlin, Alema-Mensah, & Smith, 2018). According to the American 

Cancer Society (ACS), the lifetime risk for developing CRC is about 1 in 22 (4.49%) for 

men and 1 in 24 (4.15%) for women, showing a higher risk in men than in women (ACS, 

2019). CRC is rare in children and relatively? common among adults, 45 years of age and 

older (Cardoso, Niedermaier, Chen, Hoffmeister, & Brenner, 2019); it is considered one 

of the most preventable and most treatable forms of cancer if detected early (Sauer, 

Siegel, Jemal, & Fedewa, 2019; Zauber et al., 2018). Therefore, increasing screening 

rates across all groups could ultimately save lives (Doubeni et al., 2019). 

Researchers have determined that sociodemographic factors are predictors and 

those of lower socioeconomic status (SES) have lower odds of participating in or 

completing CRC screening programs (DeMoor et al., 2018; Miranda et al., 2017; Burnett-

Hartman, Mehta, & Zheng, 2016; Wilder & Wilson, 2016). Given the benefits of 

screening and early detection of precancerous polyps, the objective of this study is to 

quantitatively determine predictors of CRC screening use, by utilizing sociodemographic 

and socioeconomic data derived from the Behavioral Risk Factor Surveillance System 
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(BRFSS) database. Although concerted public health efforts to prevent CRC have led to 

increases in CRC screening rates, disparities in CRC screening still persist in the United 

States (Burnett-Hartman, Mehta, & Zheng, 2016; Liss & Baker, 2014), with access to 

preventive health care service, such as health insurance coverage and access to physician 

services, at the forefront of barriers to CRC screening uptake among minority populations 

(DeGroff et al., 2018; Satsangi & DeGroff, 2016). Also, factors such as income 

(Woudstra, Smets, Verdam, & Fransen, 2019; Rodriguez, & Smith, 2016) and education 

level (Cross et al., 2019; Lee, Natipagon-Shah, Sangsanoi-Terkchareon, Warda, & Lee, 

2019) play a significant role in CRC screening differences across groups.  

This study was needed because it addresses an under-researched area of CRC 

screening use across different groups in Maryland (Maryland Department of Health 

2016-2020 Cancer Report). Also, by identifying predictors of CRC screening through this 

study, community based screening programs tailored to specific groups can be 

implemented to reduce CRC related death in Maryland. Some researchers have suggested 

that organized mass screening could be a better approach to reduce deaths from CRC, 

than averting risk factors of CRC (Macrae et al., 2019; Cardoso, Niedermaier, Chen, 

Hoffmeister, & Brenner, 2019). In its efforts to reduce the CRC incidence and mortality 

rates, the National Colorectal Cancer Roundtable (NCCR) set a goal: to increase CRC 

screening rate in the U.S. from 58.6% in 2013 to ≥80% by 2018 (Ransohoff, & Sox, 

2016), and pointed out that compliance with screening recommendations could reduce 

mortality and improve patients’ health and well-being (Bibbins-Domingo et al., 2016). 

This dissertation has the potential for positive social change by providing ways for public 
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health professionals to design effective CRC screening programs that target groups with 

lower CRC screening use. By identifying the predictors of CRC screening use, clinicians 

could offer opportunistic and appropriate CRC screening modalities when patients visit 

the doctor’s office for other reasons. This research could also help Maryland to set new 

CRC screening priority strategies based on its current 2019–2021 cancer prevention plan. 

The remainder of this chapter covers the following topics: the background 

information related to CRC screening as an effective method to reduce CRC incidence, 

the problem statement, purpose of the research, the research questions and hypotheses 

that identify the study objectives, an outline of the theoretical and conceptual framework 

that ground this study, nature of the study, definition of variables, assumptions, 

limitations, the scope and delimitations, and significance. 

Background/Context 

CRC is a serious public health problem in the U.S. (Bray et al., 2018). There is 

overwhelming evidence from the literature that screening can prevent CRC through early 

detection and removal of colorectal polyps before they become cancerous (Cardoso et al., 

2019; Doubeni et al., 2019; Sauer, Siegel, Jemal, & Fedewa, 2019; Jeol et al., 2018; 

Levin et al., 2018; Li et al., 2018; Simonson et al., 2018; Bibbins-Domingo et al., 2016; 

Ransohoff, & Sox, 2016; Simon, 2016; Meester et al., 2015). CRC screening has also 

been identified as the most effective strategy to reduce economic burden related to CRC 

(Sharma, DeGroff, Scott, Shrestha, Melillo, & Sabatino, 2019; Zauber, 2012). Data from 

the NCI Surveillance, Epidemiology, and End Results (SEER) report showed an overall 

decrease in the CRC death rate (Noone et al., 2018); yet up to 145,600 new cases and 
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51,020 deaths from CRC was estimated in 2019 (ACS, 2019; Macrae, 2019). Although 

screenings have been credited for the drop in CRC incidence and mortality rates in the 

last ten years (Maxon, 2018; Simonson et al., 2018), participation in CRC screening 

remains a challenge in the U.S. (Wittich et al., 2019; Gonzales, Qeadan, & Mishra, 2017; 

Lin, McKinley, Sripipatana, & Makaroff, 2017; Burnett-Hartman, Mehta, & Zheng, 

2016), and a hurdle in Maryland (Watkins et al., 2018; Ahmad, Hayes, Rich, & Stern, 

2015; Richardson, King, Dwyer, Parekh, & Lewis, 2015). 

There is substantial evidence from epidemiologic and modeling studies that 

statistically significant (p < 0.001) relationships exist between sociodemographic factors, 

socioeconomic factors, and CRC screening use (Cardoso et al., 2019; Macrae et al., 2019; 

O’Leary et al., 2019; Sauer, Siegel, Jemal, & Fedewa, 2019). Observational studies and 

systematic reviews have shown that programs that provide public funding for CRC 

screening and systematic access to physician counseling have a significant role in 

improving CRC screening rates and reduce disparities according to race/ethnicity and 

education (Simkin, Ogilvie, Hanley, & Elliott, 2019; DeGroff, et al., 2018; Singh et al. 

2015). In a systematic review of CRC screening programs across all jurisdictions in 

Canada, 92% of those who did not undergo CRC screening were not counseled by their 

health care professional (Wee, McCarthy, & Phillips, 2005).  

Results from a 2015 cross-sectional study using multiple logistic regression 

analysis revealed a statistically significant (p < 0.001) association between age group, 

health insurance coverage, and CRC screening uptake (De Moor et al., 2018). Among the 

50–64-year age group, those with employer-sponsored insurance were more likely 
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(62.2%) to be screened compared to those with private direct purchase plans (50.9%) and 

the uninsured (24.8%); while among the 65–75-year age group, those with Medicare and 

private insurance were more likely (76.3%) to be screened, compared to those with 

Medicare (68.8%) and no supplemental insurance (De Moor et al., 2018). Furthermore, 

another cross-sectional study of screen-eligible adults revealed that, compared to insured 

adults, the underinsured and never-insured women were less likely (47%) to receive CRC 

screening; while the underinsured and never-insured men were less likely (52%) to 

receive CRC screening (Zhao, Okoro, Li, & Town, 2017). Moreover, Rogers et al. (2017) 

found that among the Black race group, those with public health insurance were more 

likely (90%) to be screened for CRC compared to those without health insurance. 

Consistent with observational studies, researchers conducting retrospective and 

prospective studies have revealed a strong association between variables such as age, sex, 

race/ethnicity, income, education level completed, and CRC screening uptake (Ran et al., 

2019; Liang & Dominitz, 2019; Molina-Barceló et al., 2018; Arana-Arri, et al., 2017; 

Holme et al., 2017; Kang & Son 2017; Lin, McKinley, Sripipatana, & Makaroff, 2017; 

Burnett-Hartman, Mehta, & Zheng, 2016; Mehta, Jensen, & Quinn, 2016). Likewise, 

factors such as lack of awareness, access to routine clinic visits (O’Leary et al., 2019; 

DeGroff, et al., 2018; Jackson, Goel, Kho, & Keswani, 2016; Wilder & Wilson, 2016), 

and inadequate access to a health care professional, have been associated with low 

prevalence of CRC screening among adults, 50–75 years of age (Simkin, Ogilvie, 

Hanley, & Elliott, 2019; Wong, 2015; Holden et al., 2010).  



6 

 

The United States Preventive Services Task Force (USPSTF) has recommended 

several tests for CRC screening, including stool-based and endoscopic methods known to 

be effective for CRC screening in average risk individuals, 50–75 years of age (USPSTF, 

2018; Wolf et al., 2018). However, results from the 2015 National Health Interview 

Survey (NHIS) indicated that only 62.4% of individuals, age 50–75, received CRC 

screening according to the USPSTF recommendations (White et al., 2017). According to 

the National Institutes of Health, CRC screening is underused, and disparities in 

screening rates are apparent (Verma, Sarfaty, Brooks, & Wender, 2015). Despite increase 

access to health insurance with no cost-sharing for most health plans, many eligible 

adults in the U.S. (White et al., 2017; Wools, Dapper, & de Leeuw, 2016) and in 

Maryland (Watkins et al., 2018; MDH 2018 Cancer Report) are not screening according 

to USPSTF guidelines. In 2016, only 67.3% of age-appropriate individuals in the U.S. 

were up to date with CRC screening (CDC BRFSS, 2017). It is estimated that achieving 

the NCCR ≥80% CRC screening goal would result in 19% fewer CRC deaths (Simon, 

2016), prevent 280,000 new CRC cases, and save 200,000 lives in the U.S. by 2030 

(Meester et al., 2015). Nevertheless, Maryland is yet to meet its ≥80% CRC screening 

target (MDH 2016-2020, cancer report). Strategic efforts to increase CRC screening use 

and reduce differences in screening rates across groups are important to improve overall 

population health. The goal of this research is to obtain valid evidence regarding the 

hypothesis that there is a statistically significant relationship between socioeconomic 

factors, access to preventive health care services, and CRC screening use in Maryland. 
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Maryland is a state of diverse racial/ethnic subgroups, and a growing adult 

population. This study will fill a gap in knowledge and improve understanding in CRC 

screening practices across groups, by identifying the variables that predict CRC screening 

among men and women age 50–75 years. This study is unique, because it examines 

predictors of CRC screening use and provides evidence of the differences in CRC 

screening use across groups in the State. Results from this research will highlight the 

importance of early detection, and help public health professionals to gauge a careful 

plan, and design appropriate CRC screening programs with strategies to improve 

screening rates for specific groups. By identifying the predictors of CRC screening use 

through this research, public health policies could be initiated to support targeted, 

screening programs that are necessary to reduce the disease burden for the State. 

Problem Statement 

Despite evidence that screening and early detection were the clear reason for a 

drop in CRC-related incidence and mortality rates in Maryland between 2004–2014 

(Richardson, King, Dwyer, Parekh, & Lewis, 2015), current literature reveals that, as of 

2018, the overall CRC screening rate for Maryland was lower (68.6%) than state target of 

≥80% and even lowest among Asians (53.6%) living in Maryland (Platz, 2018). Although 

previous studies on the predictors of CRC screening use illuminate significant findings, 

to the best of my knowledge, no prior research exists that quantitatively examines the 

sociodemographic and socioeconomic variables that predict CRC screening in the State 

of Maryland. The problem is that little information is available on factors that contribute 

to CRC screening use in Maryland (MDH, 2016–2020 cancer report). Given this fact, 
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further research is justified to investigate the documented problem of low CRC screening 

use in Maryland (Brun & Kanarek, 2018; MDH, 2016–2020 cancer report; Platz, 2018; 

Watkins et al., 2018). 

Purpose of the Study 

The purpose of this study was to identify factors that can predict CRC screening 

use to improve understanding of CRC screening practices in Maryland. To address this 

gap, I employed a quantitative approach with a cross-sectional design using secondary 

data from the CDC BRFSS to determine whether the independent variables of age, sex, 

race/ethnicity, education level, household income, health insurance coverage, and access 

to healthcare professionals are associated with the dependent variable: CRC screening 

use in Maryland. In addition, age, sex, and race/ethnicity were used as covariates in the 

multiple logistic regression analysis to estimate associations and effect modification. 

These variables were important because previous studies, including systematic reviews, 

have shown statistically significant (p < 0.001) relationships between them and adherence 

to CRC screening (Cardoso et al., 2019; Macrae, 2019; O’Leary et al., 2019). Hence, it 

was essential to investigate their role in CRC screening use in Maryland. 

Research Questions and Hypotheses 

The research questions and hypotheses used in this study are as follows: 

Research Question 1: Is there any association between socioeconomic status 

measured by education level, household income, and colorectal cancer screening use 

among adults age 50–75 years in Maryland, after adjusting the effects of age, sex, and 

race/ethnicity?  
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H01: There is no statistically significant association between socioeconomic status 

measured by education level, household income, and colorectal cancer 

screening use among adults age 50–75 years in Maryland, after adjusting 

the effects of age, sex, and race/ethnicity. 

Ha1: There is a statistically significant association between socioeconomic status 

measured by education level, household income, and colorectal cancer 

screening use among adults age 50–75 years in Maryland, after adjusting 

the effects of age, sex, and race/ethnicity. 

Research Question 2: Is there any association between access to preventive health 

care service measured by health insurance coverage, access to health care professional, 

and colorectal cancer screening use among adults age 50–75 years in Maryland, after 

adjusting the effects of age, sex, and race/ethnicity? 

H02: There is no statistically significant association between access to preventive 

health care service measured by health insurance coverage, access to health 

care professional, and colorectal cancer screening use among adults age 50–75 

years in Maryland, after adjusting the effects of age, sex, and race/ethnicity. 

Ha2: There is a statistically significant association between access to preventive 

health care service measured by health insurance coverage, access to health 

care professional, and colorectal cancer screening use among adults age 50–75 

years in Maryland, after adjusting the effects of age, sex, and race/ethnicity. 

 All variables were measured as categorical variables and coded during analyses 

for simplicity. Details of how these variables were measured and coded are described in 
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chapter three of this dissertation; and the results, interpretation and discussion are 

provided in chapters four and chapter five respectively. 

Theoretical Foundation and Conceptual Framework for the Study 

The theoretical foundation and conceptual framework that guide this study are 

grounded in the health belief model (HBM), and the fundamental cause theory (FCT). 

Both the HBM and the FCT were best for this Maryland-based study because they have 

been successfully used to explore CRC screening predictors across groups (Hurtado et al., 

2015). Additionally, using both the HBM and the FCT provided clues to answer research 

questions that could guide whether the state of Maryland would achieve and sustain its 

≥80% CRC screening target (MDH, 2016–2020 cancer report). 

Theoretical Foundation of the Health Belief Model 

The HBM is a sociopsychological framework developed in the early 1950s by 

Hochbaum, Rosenstock, and Kegels to explain why only few people participate in 

programs to prevent and detect disease (Rosenstock, 1974). The HBM was later updated 

with more constructs to emphasize the motivational factors that encourage individuals to 

take action towards their health (Rosenstock, Strecher, & Becker, 1988). Key constructs 

of the HBM are perceived susceptibility, perceived severity, benefits, barriers, cues to 

action, and self-efficacy (Glanz, Rimer, & Viswanath, 2015). Among the six elements of 

the HBM, this study focused on the construct of cues to action, used to address research 

question of whether age, sex, race/ethnicity, and education level can predict individuals’ 

action towards CRC screening after recommendation by a healthcare professional. 
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Conceptual Framework of the Health Belief Model 

The HBM is a theoretical concept of proposed behavior designed to reduce health 

risk by identifying factors that can predict the likelihood of a person? to undergo a 

preventive action necessary to improve health (Rosenstock, Strecher, & Becker, 1988). 

There is extensive research that supports the use of the HBM as an effective conceptual 

framework to explain health behaviors across groups (Williams, Wilkerson & Holt, 2018; 

Heiniger, Sherman, Shaw, & Costa, 2015; Lee, Stange, & Ahluwalia, 2015; Sohler, 

Jerant, & Franks, 2015) and to increase CRC screening compliance across socioeconomic 

communities (Abuada et al., 2018; Bernardo et al., 2018; Almadi et al., 2015). 

Researchers have successfully used the HBM to determine factors that predict 

CRC screening uptake across age, sex, race/ethnicity and socioeconomically deprived 

groups (Helander et al., 2018; Heiniger, Sherman, Shaw, & Costa, 2015) and suggested 

that components of the HBM can be used individually or in combination to explain health 

behaviors (Williams, Wilkerson & Holt, 2018; Heiniger, Sherman, Shaw, & Costa, 2015; 

Glanz, Rimer & Viswanath, 2015; Turner, Hunt, Dibrezzo & Jones, 2004). The construct 

of cues to action has been used to determine factors related to CRC screening uptake in 

the U.S. (Doubeni et al., 2012) and to facilitate understanding of screening behaviors 

through a recommended action that lead to positive CRC outcomes (Williams, Wilkerson 

& Holt, 2018). In relation to my research, the HBM construct of cues to action align with 

the research question of whether there is association between age, sex, race/ethnicity, 

education level, access to healthcare professional and CRC screening use. 
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Theoretical Foundation of the Fundamental Cause Theory 

The FCT was formulated by Link and Phelan in 1995 to explain why the 

association between socioeconomic status (SES) and mortality persisted despite 

knowledge of risk factors that explain diseases (Link & Phelan, 1995). The major 

proposition of the FCT is that SES is a fundamental cause of health inequality (Link & 

Phelan, 1995). According to Link and Phelan, SES influences multiple disease outcomes 

through its association with multiple risk factors for disease and death (Phelan, & Link, 

2005). The authors’ justification is that social states, such as race and SES, contribute to 

disease outcomes because they impact available key resources, like knowledge, money, 

power, prestige, and beneficial social connections that are needed to combat disease 

(Phelan, Link & Tehranifar, 2010; Phelan, Link, Diez-Roux, Kawachi, & Levin, 2004). 

In line with the FCT, I sought to explain differences in CRC screening use among age, 

sex and race groups, and to identify which variables can predict CRC screening use based 

on income level and health insurance coverage as an available resource. 

Conceptual Framework of the Fundamental Cause Theory 

The FCT has been used to explain the implications of SES and social inequalities 

in cancer screening (Vanthomme, & Gadeyne, 2019; Vanthomme, Vandenheede, 

Hagedoorn, & Gadeyne, 2018; Hurtado et al., 2015; Goldberg, 2014; Shariff-Marco, 

Breen, Stinchcomb, & Klabunde, 2013). Researchers have successfully used it to 

investigate the effect of social inequality of factors such as age, sex, race, and 

socioeconomic quintile on CRC screening participation among adults aged 45–75 years 

(Shariff-Marco, Breen, Stinchcomb, & Klabunde, 2013). In line with the FCT, this study 
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posited that those from minority race groups may have limited economic and financial 

resources to participate in CRC screening programs that can prevent disease (Araghi et 

al., 2019; Cross et al., 2019). Details of how the HBM and the FCT are applied in this 

study are explained in Chapter 2. 

Nature of the Study 

In this study I employed a quantitative methodology with a cross-sectional design 

that is descriptive in nature. The focus was on a predictive approach to determine 

association between the independent variables (education level, household income, health 

insurance coverage, access to healthcare professional), covariates (age, sex, 

race/ethnicity), and the dependent variable (CRC screening use). A quantitative approach 

was employed because it emphasizes objective and precise measurements of data (Kerry 

& Huber, 2018) and because it allowed me to determine differences, relationships and 

patterns between groups. Most importantly, the quantitative cross-sectional design 

allowed for data manipulation, such as creation of subgroups and coding of variables 

(Rudestam & Newton, 2015). 

Secondary data were collected from the CDC BRFSS and analyzed using multiple 

logistic regression to determine associations between the predictor and the outcome 

variables. By using a multiple logistic regression model, this study was in line with other 

studies that utilized secondary data analysis on demographic and socioeconomic 

variables—such as age, sex, race, education level, health insurance, income, access to 

health care professional, marital status, employment and CRC screening test methods—as 

predictors of CRC screening uptake in community-based populations (Sharma et al., 
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2019; DeGroff et al., 2018; De Moor et al, 2018; Kang & Son 2017; Lin, McKinley, 

Jackson, Goel, Kho, & Keswani, 2016; Mehta, Jensen, & Quinn, 2016). 

Definition of the Operational Variables 

The following variables were defined to ensure full comprehension of this study: 

Age: Corresponds to a categorical variable for adults 50–75 years of age, resident 

in Maryland, and participants of the BRFSS survey between 2014–2018. During analysis 

three subgroups of the age variable were created and recoded as; 1 = 50–59, 2 = 60–69, 

and 3 = 70–75. 

Sex: Is a quantifiable statistic of the study population that is necessary to 

characterize and identify the variables as either a male or a female. During analysis the 

variable was coded as 1 = Male, and 2 = Female. 

Race/ethnicity: A nominal categorical variable that corresponds to participant’s 

race or ethnicity as categorized in the BRFSS codebook. Four race groups were used in 

this study and coded as; 1 = White, 2 = Black, 3 = Asian, 4 = Hispanic, 5 = Other. Native 

Hawaiian/Pacific Islander, American Indian/Alaska Native, and multiracial were grouped 

as Other race because there was not enough of each race group to warrant a regression.  

Education level: Is a measure of individuals’ highest grade of school completed 

(BRFSS, 2018). In this study, EDUCA was measured as a categorical variable coded as; 

1 = Did not complete high school; 2 = Completed high school; 3 = Some college or 

Technical school; and 4 = College graduate. 

Household income level: Is a measure of the total annual dollar amount of money 

from all sources earned by all members in the household (BRFSS, 2018). Income level 
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was measured as a categorical variable and coded as 1 = $0-<$35,000 (Low-income), 2 = 

$35,000-<$75,000 (Middle-income), and 3 = $75,000 or more (High-income). 

Health insurance coverage (HIC): Is a measure of individuals’ resource 

availability as relates to taking care of their health (Miranda et al., 2017). In this study 

HIC was used as a socioeconomic resource that facilitates timely participation in CRC 

screening. HIC was measured as a categorical variable according to health insurance plan 

and recoded as; 0 = Other health insurance plan, 2 = Private plan, 3 = Public plan. 

Access to healthcare professional (HCP): Corresponds to timely use of health 

care services through access to healthcare professionals to achieve CRC screening goals 

for the best possible health outcome (Healthy People 2020, n.d.) The HCP variable was 

measured as a categorical variable and coded as; 0 = No health care professional, 1 = 

Access to one health care professional; 2 = More than one health care professional. 

CRC screening use (CRCSU): This is the dependent variable, and corresponds to 

fully meet the USPSTF recommendation by receiving one or more of the CRC screening 

test within the recommended time interval (BRFSS, 2018). Measured as a dichotomous 

variable (0/1), and coded as: 0 = Did not fully meet the USPSTF CRC recommendation, 

and 1 = Fully meet the USPSTF CRC recommendation.  

Assumptions 

One assumption made in this research was that the BRFSS survey instrument was 

reliable and had a strong internal validity for survey response and no interviewer bias at 

the time of primary data collection. I also assumed that missing data were not due to the 

dependent variable, CRCSU, and hence, missing at random. Considering that 
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experimental designs have stronger internal validity compared to non-experimental 

designs (Frankfort-Nachmias & Nachmias, 2015), these assumptions were necessary in 

the context of this study, because questionnaires used in the BRFSS survey were 

validated by state and national standards (Maryland BRFSS, 2018). 

Scope and Delimitations 

The scope of this study encompassed sociodemographic variables that were 

potential predictors of CRC screening use in Maryland. The focus was on seven specific 

variables because previous studies have revealed their association with participation in 

CRC screening programs (Araghi et al., 2019; Cross et al., 2019; Doubeni et al., 2019; 

Witch et al., 2019). The internal validity was addressed by examining the relationship 

between the predictors (age, sex, race, Education, income, HIC, HCP) and the outcome 

(CRCSU) variable. Threats to internal validity were minimized by controlling for 

variables such as age, sex, and race, and by excluding missing or unknown data from the 

analysis. For example, data with unknown sex were excluded. This study was limited to 

residents of Maryland, aged 50–75 years, who participated in the BRFSS survey between 

2014 and 2018.  

Although theories such as the social cognitive theory (SCT), theory of planned 

behavior (TPB), social-ecological model (SEM), and the social learning theory (SLT) 

were reviewed on the basis of cancer screening (Ajzen, 1991; Rosenstock, Strecher, & 

Becker, 1988), their relationship to CRC screening use is not well understood (Besharati 

et al., 2018; Serra et al., 2017). Hence, to address the issue of external validity, I utilized 

the HBM and the FCT, which encompass a more inclusive approach to understand 
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whether the identified variables are associated with CRC screening use. Both frameworks 

are useful for predicting how specific groups in the study population view the need to 

screen for CRC based on available resources. The results from this study maybe 

generalized to the Maryland population because I improved the external validity, by 

using minimal exclusion criteria, and data collected from all 24 counties of the state. 

Limitations 

This study was subject to three limitations. The first limitation was access to the 

most recent BRFSS survey data for Maryland. Typically, survey data are uploaded to the 

website a couple of years after the actual survey was conducted (CDC BRFSS, n.d.). 

Since much may have changed from the time the survey was conducted, the reliability 

and relevance of the results to current day practice may not be enough to draw 

conclusions from the findings. Secondly, by using secondary data from self-reported 

questionnaires, there is a potential for recall bias because respondents were reporting on 

past events and may not remember, for example, if or when a CRC screening was done. 

Thirdly, limitations from confounders not addressed, such as marital status, could affect 

the external validity, and the proportion of sample distribution across groups may not be 

reflective of the entire population. Limitations of secondary data were addressed during 

analysis by treating the data as a homogenous group, creating subgroups, coding 

variables, and excluding partial or missing data. 

Issues with potential construct validity were limited by employing the Pearson 

chi-square goodness-of-fit test to ascertain the reliability and validity of the results 

(Frankfort-Nachmias & Nachmias, 2015). Due to the complex nature of preventive health 
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behaviors such as CRC screening, and its relation to SES, there was a potential threat to 

external, internal and construct validity in this study. However, these threats were 

addressed by performing descriptive statistics such as standard deviation and frequency 

distribution to ensure reliability of the results (Szklo & Nieto, 2014). 

Significance of the Study 

Contribution to Advancing Public Health Knowledge on CRC Screening 

There is strong evidence from systematic reviews using meta-analysis that 

screening helps primary prevention of CRC (Cardoso et al., 2019). This study contributes 

to advancing public health knowledge by addressing the gap in an under-researched area 

of the documented issues around low CRC screening use in Maryland (MDH 2016-2020 

cancer report). In this study, I identified the variables that predict CRC screening use and 

examined results for men and women separately. Also, multiple logistic regression model 

used provides a useful framework for problems that have a multifactorial structure, such 

as CRC screening (Merlo et al., 2018). Findings from this study will advance public 

health knowledge, and elucidate where the focus should be to improve CRC screening 

rates and to evaluate progress in CRC screening use since the ≥80% goal was set.  

Contribution to Advancing Public Health Practice on CRC Screening 

Compared to all other cancers, CRC is a good candidate for screening programs, 

and yet only 65% of U.S. adults, and less than 50% of some race/ethnicity groups, are 

compliant with CRC screening recommendations (Simon, 2016). Prevalence of non-

adherence to CRC screening is high (38.7%) among men and women aged 50–75 years 

(Seibert, Hanchate, Berz, & Schroy, 2017), making it unclear if the 80% target is 
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achievable or sustainable (Bibbins-Domingo et al., 2016). According to the MDH, CRC 

screening rates across age groups, gender, race/ethnicity and those without health 

insurance coverage were lower (68.0%) than expected for 2017 (Platz, 2018)—a finding 

that marks a gap in public health practices on CRC screening programs in the state.  

This research is meaningful and significant because identifying groups with low 

CRC screening use will provide much-needed insights into the processes needed to 

increase participation and adherence to surveillance screening programs. Results from 

this study will contribute to public health practice by providing indispensable acuity for 

public health officials to design timely, and equitable screening programs that target at-

risk groups and encourage more adults to participate in CRC screening outreach efforts. 

Through public health efforts, the MDH funds free and low-cost screening programs for 

all screen-eligible adults in Maryland (Palmer, Chhabra & Mckinney, 2011).  

Contribution to Advancing Public Health Policy for the State 

By identifying the predictors of CRC screening use in Maryland, new public 

health policies could be initiated, and the structure of existing policies could be reshaped 

to provide additional targeted screening programs for specific groups in the state. Insights 

from this study will enhance CRC screening policies that emphasize improvements with a 

focus on at-risk groups with lower CRC screening use. Through this study, I laid the 

groundwork for future research by identifying groups that need intervention to achieve, 

sustain, and surpass the state-set ≥80% screening goal. This project would inform policy 

makers in Maryland on where the focus should be to increase funding for tailored CRC 

screening programs and other cancer prevention efforts. 
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 Social Change Implications 

CRC screening has been a force for positive social change because it has been 

identified as the most efficient and cost-effective way to detect CRC early, when it is 

more treatable (Araghi et al., 2019; Cross et al., 2019; Rosenberg, 2019;). This research 

has the potential to affect positive social change by advancing knowledge on the factors 

surrounding low CRC screening rates among groups (Doubeni, 2019). Findings from this 

study can be used by public health officials to determine the best design for effective 

social and population-based screening programs. Public health practitioners can 

collaborate with volunteer organizations to improve behavioral changes through public 

sensitization that promote CRC screening. For example, sensitization can involve a 

mission to provide free test kits using mobile vans in low SES neighborhoods or in 

densely populated minority areas such as Baltimore City. 

Timely, effective, and equitable population-based CRC screening programs are 

essential to provide the best possible outcomes on CRC incidence and mortality (Mehta 

et al., 2016). To continue on its recorded 30 years’ progress on cancer incidence and 

mortality (Brun & Kanarek, 2018), this research will help the MDH to enhance its CRC 

priority strategies from its current 2019–2021 cancer prevention plan. A recommendation 

is that further studies be conducted to investigate whether other screening modalities will 

produce different results in the same target sample used in this study. Regardless of the 

factors that may predict CRC screening, public health officials in the Maryland Division 

of Cancer Control and Prevention must do more to promote screening programs in the 

population. 
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Summary 

CRC is a deadly disease; but screening and removal of colorectal polyps can 

prevent it. It is evident from the literature that, CRC screening rates in the U.S. and in 

Maryland are still below the national recommended goal of ≥80%. The literature reveals 

statistically significant (p < 0.001) relationships between socioeconomic groups and CRC 

screening use. Lowest screening rates were seen among minority groups and those of low 

SES, who often lack the resources necessary to participate in preventive healthcare 

measures like CRC screening. To improve public health practices and to enhance existing 

or inform new policies, it is essential to identify the variables that predict CRC screening 

use.  

In this study, I employed a quantitative methodology with a cross-sectional design 

using multiple logistic regression technique to identify predictors of CRC screening use; 

by determining the association between the independent variables (education level, 

household income, health insurance coverage, access to healthcare professional), 

covariates (age, sex, race/ethnicity), and the dependent variable (CRC screening use) in 

Maryland. Details of previous studies and how other researchers have shown the effect of 

socioeconomic factors and access to health care resources on CRC screening use are 

provided in Chapter two. In chapter three, I described the research methodology that I 

used to analyze the secondary data. In chapter four, I provided information on data 

collection, data analysis, and the results from the analyses. Finally, the interpretation of 

my results, discussions from the findings, social change implications and the conclusions 

drawn from this study are provided in chapter five.  
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Chapter 2: Literature Review 

Introduction 

Colorectal cancer (CRC) is the third most common cancer diagnosed in the 

United States (Simonson, 2018) and the second leading cause of cancer-related deaths 

among men and women (Ansa, Coughlin, Alema-Mensah, & Smith, 2018). In Maryland, 

cancer represents the second-leading cause of death following heart disease and CRC 

accounts for 9% of all cancer death in the state (Brun & Kanarek, 2018). According to the 

Maryland Department of Health (MDH), improvements in screening, early detection, and 

removal of precancerous polyps were the main reasons for the drop in the CRC incidence 

and death rates in 2004-2014 (Ahmad et al., 2015). Yet screening rates remain 

unacceptably lower (68.6%) than the state’s set goal of ≥80% (Ahmad et al., 2018). 

Synopsis of Current Literature on Colorectal Cancer Screening 

Prevention approaches, such as CRC screening, are necessary for public health 

research. Both national and state data suggest an increase in CRC screening rates in the 

last 10 years in Maryland (SEER Stat, 2018; Noone et al., 2018; Brun & Kanarek, 2018). 

Yet when compared across groups, CRC screening rates are lower in some demographic 

and socioeconomic subgroups than others in the state (Ahmad et al., 2018; Richardson et 

al., 2015). During the annual Maryland Cancer Collaborative meeting, Dr. Elizabeth Platz 

(2018) pointed out that, in Maryland, the CRC screening rate for women (70.2%) was 

higher than for men (65.2%) and that rates for Whites (72.5%) were substantially higher 

than for Asians (53.6%). Results from multiple logistic regression analyses have shown 

that factors that contribute to low CRC screening rates are multifactorial, including age 
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group, sex, race/ethnicity (Sava, Dolan, May, & Vargas, 2018; Burnett-Hartman, Mehta, 

& Zheng, 2016), education level completed (Lee, Natipagon-Shah, Sangsanoi-

Terkchareon, Warda, & Lee, 2019; Rodriguez, & Smith, 2016); income level (Simkin, 

Ogilvie, Hanley, & Elliott, 2019; Satsangi & DeGroff, 2016); health insurance (DeMoor 

et al., 2018; Miranda et al., 2017); and access to a health care professional (Sharma et al., 

2019; DeGroff et al., 2018; Jackson, Goel, Kho, & Keswani, 2016).  

The overall purpose of this study was to identify factors that predict CRC 

screening use in Maryland. The objective was to quantitatively assess the predictor 

variables (age, sex, race/ethnicity, education level completed, household income level, 

health insurance coverage, and access to healthcare professional), using data derived 

from the CDC BRFSS database. This research is expected to improve understanding in 

CRC screening practices by identifying the factors that could predict CRC screening 

uptake in Maryland. 

Major Sections of the Chapter 

This chapter covers the following topics: the literature search strategy; an 

overview of, and epidemiology of, CRC; a description of the theoretical and conceptual 

frameworks on which this study was built; a detailed description of the literature as it 

relates to the specific independent and dependent variables, and covariates; the 

methodologies used in previous studies, and how previous researchers approached the 

CRC screening problem; the summary and conclusion. 
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Literature Search Strategy 

I conducted an in-depth literature review of the topic to determine predictors of 

CRC screening in Maryland. I reviewed a wide range of knowledge on CRC screening 

measures, as well as resources on cancer control topics from the MDH, the Maryland 

Comprehensive Cancer Control Plan (MCCCP), the Maryland Cancer Collaborative 

(MCC), and the Maryland Patient Navigation Network (MPNN). I searched the SEER 

websites for relevant statistics. The following databases were used to locate and access 

relevant articles: Google, Google Scholar, Science Direct, ProQuest, Medline, CINAHL, 

EBSCO Host, and PubMed.  

Key Search Terms 

According to Creswell & Creswell (2018) using key terms to search the literature 

is essential to obtain resources that are more appropriate to answer the research questions. 

The keywords that I used for the searches included colorectal cancer screening-

programs, -health insurance, -healthcare professional, -age, -sex, -race, -education, -

income, and USPSTF recommendation. 

Scope of the Literature Search 

I found ProQuest, Medline, CINAHL, EBSCO Host, and PubMed databases most 

useful to my search, because it produced thousands of peer-reviewed journal articles, 

links to other articles related to my topic, and review papers arranged in logical order 

based on my search terms. The ProQuest, Medline, CINAHL, EBSCO Host, and PubMed 

databases also allowed me to filter my search by peer-reviewed articles, and date ranges. 

Although I reviewed and referenced relatively fewer articles older than 5 years; most of 
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the materials used for my literature review were from peer-reviewed articles published 

between 2015 and 2019. There were few current studies that identified factors that hinder 

CRC screening in Maryland; studies done on related topics in Maryland were older than 5 

years from the time of this study. To mitigate for the limited number of current peer-

reviewed journal articles specific to Maryland, recent articles on similar topics in the U.S. 

were used. I also included information on a few current seminal presentations, 

handbooks, and conference proceedings in Maryland. For example, I used conference 

proceedings from the 2018 annual MCC meeting, the 2019-2021 MCCCP workgroups, 

and information from the MDH 2016-2020 Cancer Report. 

Theoretical Foundation and Conceptual Framework 

This study is grounded on two theoretical and conceptual frameworks namely; the 

Health Belief Model (HBM), and the Fundamental Cause Theory (FCT). Although 

theories such as the social cognitive theory (SCT), theory of planned behavior (TPB), 

social-ecological model (SEM), and the social learning theory (SLT) were reviewed on 

the bases of cancer screening (Rosenstock, Strecher, & Becker, 1988); their relationship 

to CRC screening uptake are not well understood (Besharati et al., 2018; Serra et al., 

2017). Hence the HBM and the FCT were the frameworks that best explained CRC 

screening differences across the identified variables in this study. Applying both theories 

provide a potential to motivate individuals to take actions towards CRC screening and 

will assist the State in designing, targeted, culturally tailored CRC screening programs 

and policies for Marylanders. 
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Origin of the Health Belief Model 

The HBM is a theory of health behavior, formulated by Hochbaum, Rosenstock, 

and Kegels in the early 1950s for the United States Public Health Service (Rosenstock, 

1974). The HBM was first used to address beliefs essential to yield desirable health 

behaviors (Rosenstock, Strecher, & Becker 1988); and later advanced to the current 

instantiation of six constructs, to emphasize the motivational factors that mold individuals 

to take action towards their health (Rimer & Glanz, 2014). The theory was successfully 

used in the 1970s to explain the failure of free tuberculosis screening programs in the US 

(Sharma, & Romas, 2011). Since then, the HBM has been the most widely used 

theoretical model to guide health promotion and disease prevention programs (Helander, 

Heinävaara, Sarkeala, & Malila, 2018; Williams, Wilkerson & Holt, 2018); and to 

explain why only few people participate in disease prevention programs (Glanz, Rimer & 

Viswanath, 2015; Giorgi et al., 2015). 

Major Propositions of the Health Belief Model 

The key elements of the HBM are perceived susceptibility, perceived severity, 

perceived benefits, perceived barriers, cues to action, and self-efficacy (Glanz, Rimer & 

Viswanath, 2015). Experts like Lee, Stange, & Ahluwalia, (2015); Sohler, Jerant, & 

Franks, (2015); and Purnell et al., (2010) have described the constructs as follows: 

Perceived susceptibility is defined as one’s belief of the ability to develop or be at risk of 

developing a disease. Severity refers to the extent of understanding the threat associated 

with the seriousness of a disease. Benefit refers to the belief that acting towards a health 

recommendation will reduce the seriousness of the disease. Barriers are related to 
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sociodemographic barriers which may affect an individual’s inclination towards a 

beneficial health behavior. Cues to actions refer to the strategies, forces, or triggers used 

to activate one’s readiness towards a behavioral change. Self-efficacy is an individual’s 

resource ability, to act towards health behavioral changes. 

According to propositions of the HBM, people will comply with any health-

related action if they assess the disease as preventable when a particular action is taken 

(Glanz, Rimer & Viswanath, 2015). Researchers have used components of the HBM to 

assess the likelihood of acting towards disease prevention (Abuadas et al., 2018; Sohler, 

Jerant, & Franks, 2015); and suggested that constructs of the HBM can be used 

individually or in combination to explain health behaviors (Williams, Wilkerson & Holt, 

2018; Rimer & Glanz, 2014; Turner, Hunt, Dibrezzo & Jones, 2004). This dissertation is 

focused on the construct of barriers and cues to action. 

The ability to influence health outcomes through proper actions are essential to 

preventive behaviors (Lee, Stange, & Ahluwalia, 2015). Despite demographic barriers, 

the HBM construct of cues to action facilitates an understanding of health behaviors 

through a recommended action that leads to positive outcomes (Williams, Wilkerson & 

Holt, 2018; Heiniger, Sherman, Shaw, & Costa, 2015; Lee, Stange & Ahluwalia, 2015). 

The basic idea of the HBM is that, if people know about a serious health threat, feel at 

risk of the threat, and think that the benefits of taking an action outweighs the risk 

associated with the action, they will do whatever it takes to reduce their risk of the threat 

(Glanz, Rimer, & Viswanath, 2015). The construct of cues to action posits that if 

individuals are aware of the health benefits of a recommended action, they will 
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participate in the beneficial health behavior associated with their action (Glanz, Rimer, & 

Viswanath, 2015). The strategy towards cues to action addresses the aspect of healthcare 

professional recommendation (HPR) for screening as uncovered by the scope of this 

literature. For example, HPR for CRC screening may motivate individuals to participate 

in free and low-cost CRC screening outreach programs available in Maryland (Palmer, 

Chhabra, & McKinney, 2011; Gilbert & Kanarek, 2005). The HBM would be used in this 

study to address the research question of whether individuals act towards CRC screening 

after healthcare professional recommendation. 

Application of the Health Belief Model in Previous Studies 

The HBM is known as the most popular model for analyzing individuals’ decision 

making about using any health service (Glanz, Rimer, & Viswanath, 2015; Rimer & 

Glanz, 2014); and has been used to promote compliance in screening programs across 

several health issues (Abuadas et al., 2018; Bernardo et al., 2018; Almadi et al., 2015). 

Prospective studies have revealed that based on the HBM component of cues to action, 

factors such as age, race, gender, marital status, income, education level, knowledge 

based on perceived susceptibility, severity, and benefits, can contribute to an individual’s 

likelihood to act towards CRC screening (Helander, Heinävaara, Sarkeala, & Malila, 

2018; Jih et al., 2018; Rat et al., 2017; Rogers et al., 2017; Almadi et al., 2015). Also, 

knowledge, cultural perceptions, personal views, beliefs about CRC and socioeconomic 

barriers to CRC screening uptake have been associated with the utilization of CRC 

screening services and low screening compliance among various groups (Abuadas et al., 

2018; Almadi et al., 2015; Fernández, et al., 2015). 
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To explain gender differences as predictors of CRC screening, the literature 

reveals that more women participate in CRC screening because they belief in the benefit 

of screening, after being encouraged by a health care professional to take action towards 

screening (Abuadas et al., 2018; Helander, Heinävaara, Sarkeala, & Malila, 2018). To 

determine the factors associated with willingness to undergo CRC screening Almadi et 

al., (2015) used concepts of the HBM in a cross-sectional study in Riyadh, Saudi Arabia 

and found that only 6.7% of males 50-55 years of age had undergone CRC screening 

compared to 7.5% for females. Using data from the Texas BRFSS to examine perceptions 

of CRC and to determine if health literacy is associated with CRC screening use among 

Hispanic adults, Fernández et al., (2015) found that 59% of participants, reported never 

been screened due to lack of knowledge about CRC screening as a prevention strategy. 

The differences in CRC screening rates in Maryland could be described as a 

disagreement between barriers and action, which I sought to explain using the HBM. In 

realm of the HBM, this research argues that more men will take action towards CRC 

screening if they receive recommendation from a healthcare professional. The HBM for 

this study also suggest that, those from minority race groups often at the low income level 

and without access to a health care professional are less likely to participate in CRC 

screening. The HBM is an appropriate model to determine if there is an association 

between age, sex, race/ethnicity, education level, income level, health insurance 

coverage, access to health care professional, and CRC screening use in Maryland. 
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Limitations of the Health Belief Model 

Despite the wide use of the HBM in epidemiological studies, some researchers 

have argued that health behaviors are influenced by many factors such as socioeconomic 

status (SES), marital status and education, and not just by health beliefs (Moore et al., 

2015). The HBM had been described as “reductionistic” because it does not include 

emotional, social and other environmental factors such as culture (Dutta, & Basu, 2011; 

Abbatangelo-Gray, Cole, & Kennedy, 2007). Others have suggested that the HBM is a 

“rational exchange” model where individuals systematically weigh the barriers and 

benefits of a behavior, without making decisions based on individual rules of thumb 

(Thaler, & Sunstein, 2009). Essentially, it is difficult to design appropriate tests of the 

HBM to compare results across studies, since studies can use different research questions 

to investigate the same beliefs (Yoo, Kwon, & Pfeiffer, 2013). This study minimized the 

impact of these issues by using the FCT to compensate for the gaps in the HBM.  

Origin of the Fundamental Cause Theory 

The FCT was first proposed in 1995 by two medical sociologists, Link and Phelan 

in an article titled, “Social Conditions as Fundamental Causes of Disease” (Link & 

Phelan, 1995). The FCT seeks to explain why the association between SES and mortality 

persist, despite improvements in the risk factors known to cause morbidity and mortality 

in low SES individuals (Goldberg, 2014; Link & Phelan, 1995). Link and Phelan argued 

that, low SES is strongly correlated with countless diseases, as the poor are known to live 

with the worse health and die younger than the wealthy (Goldberg, 2014; Phelan, Link & 

Tehranika, 2010). For example, in the 19th century, adequate sanitation and sewerage 
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were key risk factors for disease in the US; however, availability of sanitation during this 

period was along a social gradient with lower rates of waterborne disease among the 

affluent compared to the less affluent individuals (Goldberg, 2014). Based on the FCT, 

the persistence of socioeconomic health disparities is so clear that even the eradication of 

diseases, like typhoid fever and tuberculosis did not change health inequalities in most 

societies (Phelan, Link & Tehranika, 2010). 

Major Propositions of the Fundamental Cause Theory 

The broad generality of the FCT is that, there is an ongoing association between 

SES and disease outcomes; because social states embody the availability and accessibility 

of many resources through multiple mechanisms (Adams & White, 2004; Link & Phelan, 

1995). A major proposition of the FCT is that, SES is a fundamental cause of health 

inequality; because it demonstrates four essential features of health inequalities; first, 

there is evidence that SES influences multiple disease outcomes; secondly SES is tied to 

multiple risk factors for disease and death; thirdly, an association exist between SES and 

health, because of disparity in deployment of resources; and fourthly that the association 

between SES and mortality changes constantly via the emergence of new intervening 

mechanisms (Phelan, Link & Tehranika, 2010). 

Key resources that lower SES individuals lack include knowledge, money, power, 

prestige, and beneficial social connections (Phelan, Link & Tehranika, 2010). The FCT 

posit that because resources change constantly, the lack of resources such as health 

insurance coverage persists, and at any given SES level, it is the social connections that 

serve to protect health, regardless of the resource mechanism used to combat diseases, 



32 

 

(Phelan, Link & Tehranifar, 2010; Adams, & White, 2004). Despite advances in 

technology and improvements in CRC screening techniques, the basic fact is that people 

from low SES communities often lack resources to protect and improve their health 

(Qasim, 2016; Goldberg, 2014). A real question of whether the SES-health gradient 

favors high SES individuals even after the development of new knowledge as relates to 

CRC screening is not clearly understood (Doubeni, et al., 2012; Preston, & Wang, 2006). 

Therefore, this study was grounded by in the third proposition of the FCT that there is an 

association between SES and health, because of disparity in deployment of resources. 

Although empirical data supports the proposition that SES is vital to maintaining 

good health, it is the utilization of available resources that becomes critical in maintaining 

health and prolonging life (Tehranifar et al., 2009). The idea that resources held by higher 

SES individuals prevent disease and death leads to the prediction that at any given time, 

more resources will produce better health (Horne et al., 2015; Phelan, Link, Diez-Roux, 

Kawachi, & Levin, 2004). Consistent with these predictions, researchers have found that 

socioeconomic inequalities in death are significantly more evident for highly preventable 

causes of death such as lack of CRC screening use (Vanthomme, & Gadeyne, 2019; 

Pellat, Deyra, Coriat, & Chaussade, 2018; Horne et al., 2015; Doubeni et al., 2012). 

Results from a prospective study using the National Institutes of Health-Diet and Health 

survey data showed that SES is associated with the risk of CRC in adults 50-71 years of 

age in the US; with a significantly (p < .05) higher overall CRC incidence among those 

who lived in low-SES neighborhoods, compared to those of the highest-SES groups, even 

after adjusting for other risk factors (Doubeni et al., 2012).  
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The FCT can be used to explain why emphasis on intervening factors such as 

screening would be ineffective if structural determinants of the disease are left untouched 

(Vanthomme, Vandenheede, Hagedoorn, & Gadeyne, 2017). For example, if provision of 

sanitation in the 1970s was suboptimal because there was a lack of simultaneous attention 

to socioeconomic conditions (Goldberg, 2014; Phelan, & Link, 2005). Therefore, in 

relation to my research, recommending CRC screening without concomitant attention to 

whether individuals have the resources such as health insurance coverage to go for 

screening maybe suboptimal as well. It is not only the availability of health insurance as a 

socioeconomic resource, but the simultaneous provision of CRC screening options by a 

healthcare professional that determines participation in CRC screening programs. In 

realm of the FCT, this study posits that minority race groups, those at lower education 

level, lower income level, those without health insurance or access to a health care 

professional will be less likely to screen for CRC regardless of age, or sex. 

Application of the Fundamental Cause Theory in Previous Studies 

The FCT is an essential framework to identify sections of public health programs 

that are most likely to improve overall population health and compress health inequalities 

(Goldberg, 2014). The FCT has been used to explain the implications of SES and social 

inequalities in cancer screening (Vanthomme, & Gadeyne, 2019; Vanthomme, 

Vandenheede, Hagedoorn, & Gadeyne, 2018; Pellat, Deyra, Coriat, & Chaussade, 2018); 

to determine factors related to CRC screening uptake (Doubeni et al., 2012); and to 

investigate the effect of social inequality and individual level factors such as sex, 

race/ethnicity, and socioeconomic group on CRC screening participation (Wilder & 


