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ABSTRACT OF THE DISSERTATION 

 

Black-White Disparities in Colorectal Cancer Incidence, Screening, and Outcomes 

 

by 

 

Folasade Popoola May 

Doctor of Philosophy in Health Policy and Management 

University of California, Los Angeles, 2012 

Professor Roshan Bastani, Chair 

 

 

African Americans are disproportionately impacted by colorectal cancer (CRC) with 

higher incidence of disease, higher mortality from disease, and poorer disease survival. These 

disparities are likely the result of multiple factors, including a high prevalence of CRC risk 

factors, unfavorable tumor biology, and poor access to medical services among blacks. In 

addition, while national guidelines promote universal screening for CRC in all Americans, 

African Americans are less likely than white Americans to pursue screening. There is increasing 

emphasis in health services research to understand why CRC screening is underutilized in 

African Americans and to develop interventions that improve screening uptake in the racial 

subgroup.  

This dissertation consists of three distinct but related studies that explore black-white 

disparities in CRC incidence, screening, and outcomes in the United States. The first study 

evaluates trends in black-white disparities in CRC incidence and stage at diagnosis over the past 

four decades using the Surveillance, Epidemiology, & End Results (SEER) cancer registry 
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database. Study two is a systematic review of the literature evaluating barriers to colonoscopic 

CRC screening in African Americans. Study three is a retrospective analysis to compare rates of 

colonoscopic screening in African Americans and non-African Americans and to identify 

patient-level, provider-level, and system-level factors associated with receipt and non-receipt of 

screening in a large Veteran Affairs Healthcare Network.  

The dissertation demonstrates that while disparities in both CRC incidence and late stage 

presentation have narrowed over the past four decades, an incidence gap persists. The findings 

highlight the success of CRC prevention and early detection tools that have come into use over 

the past three decades and emphasize a continued need for strategies to improve uptake of CRC 

screening in African Americans.  In addition, the dissertation identifies several patient-, 

provider-, and system-level factors that hinder colonoscopic screening in blacks and contribute to 

the incidence disparity. While future efforts to address disparities in CRC incidence should focus 

on increasing the use of screening endoscopy among African Americans to reduce disease 

incidence, we must not rely on colonoscopic screening alone to decrease the overall burden of 

CRC on blacks. By determining programs, policy, and interventions to reduce lifestyle risk 

factors for CRC and optimize use of both preventive and early detection screening methods in 

varied clinical settings, we can further reduce black-white disparities in CRC incidence, 

screening, and outcomes.  
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Chapter 1: 

Introduction to the Dissertation 

 

1.1 Dissertation Overview 

This dissertation includes three independent but related studies that explore black-white 

disparities in colorectal cancer (CRC) incidence, screening, and outcomes in the United States 

(U.S.). The research investigates disparities in different aspects of CRC prevention and care and 

aims to address several factors: 1) whether disparities in CRC incidence and stage at presentation 

have improved over time in the U.S.; 2) the barriers to colonoscopic CRC screening among 

African Americans; and 3) whether screening disparities exist when there is minimal variation in 

access to healthcare services. This chapter provides an overview of health equity research in the 

U.S., racial disparities in health and healthcare, and black-white disparities in CRC incidence, 

outcomes, and screening. The chapter also includes a summary of the dissertation aims, a brief 

description of the three dissertation studies, and a description of the guiding conceptual 

framework for the dissertation. Chapters two, three, and four present the background, methods, 

findings, and implications for the three dissertation studies. Chapter five provides a summary of 

the work, including a discussion of the dissertation limitations and implications for future 

research. As a whole, the dissertation aims to explore various aspects of black-white disparities 

across the CRC care continuum. This research will serve as the foundation for future research in 

CRC disparities and for the development of interventions to improve screening uptake and CRC 

outcomes among African Americans. 
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1.2 Dissertation Terminology 

Currently, there is no consensus in the literature for the use of the term “black” or 

“African American” to describe individuals with dark-colored skin, especially of African 

ancestry. While the term “black” has been commonly used in mainstream media in the U.S. since 

the 1950s, “African-American” and “African American” were terms popularized in the 1980s 

with the growing sentiment that Americans of African descent should have a label similar to 

those for other immigrant groups to the U.S. like “Italian-Americans” or “German-Americans.”  

In this dissertation, the terms “African American” and “black” should be considered 

synonymous. The exception is chapter 2 in which the term “black” can also refer to individuals 

of black-Hispanic descent to be consistent with the convention of the Surveillance, 

Epidemiology and End Results (SEER) Program database. The term “white” in the dissertation 

refers to individuals of European descent, not otherwise classified as African American, 

Hispanic, Asian, Native American, American Indian, Alaskan Native, Pacific Islander, or other 

non-white race. Again to remain consistent with the convention of the SEER Program database, 

chapter two is an exception. In chapter 2, the term “white” refers to individuals of either white-

Hispanic or white-non-Hispanic descent. 

 

1.3 Health Equity in the United States 

There is strong evidence that health, healthcare utilization and healthcare outcomes in the 

U.S. are influenced by one’s socio-demographic background (Bradley, Given, & Roberts, 2001; 

Harper, Rushani, & Kaufman, 2012; Trivedi et al., 2014; Virani et al., 2015). These inequalities 

are rooted in biologic, historic, and political etiologies but also reflect how poor distribution of 
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health services can result in grave disparities in utilization of care and healthcare outcomes. In 

the 2001 landmark report, Crossing the Quality Chasm, the Institute of Medicine (IOM) 

specified six strategies to improve the quality of healthcare systems in the U.S. (IOM, 2001). 

Healthcare equity was among these six aims, defined by the IOM as providing care that does not 

vary in quality because of personal characteristics such as gender, race, ethnicity, geographic 

location, or socioeconomic status (IOM, 2001). 

The Crossing the Quality Chasm report, along with highly publicized disparities research 

and policy statements such as the Healthy People Program and AHRQ National Healthcare 

Disparities report have placed a national spotlight on health equity (IOM, 2010; Sondik, Huang, 

Klein, & Satcher, 2010). The most significant piece of healthcare reform since the passing of the 

Medicare and Medicaid legislations in the 1960s, the Affordable Care Act (ACA), recognizes the 

need for effective research and interventions to reduce health disparities. The reform includes 

provisions to decrease the number of uninsured Americans, improve mechanisms through which 

population data are collected, and support federal infrastructures to reduce health disparities 

(Bustamante, Morales, & Ortega, 2013). With this growing emphasis on health equity, health 

services researchers and implementation scientists aim to fully understand the mechanisms that 

drive each disparity in health and healthcare so that effective interventions can be developed and 

implemented to address health inequities.  

 

1.4 Racial Disparities in Health and Healthcare 

While disparities occur across many patient-level characteristics, this dissertation focuses 

on the relationship between race, health, and healthcare. There is a distinction in the medical 

literature between disparities in health and disparities in healthcare. Racial disparities in health 
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occur when there are differences in disease incidence, morbidity, and/or mortality between racial 

subgroups (Yancey, Bastani, & Glenn, 2013). African Americans, for example, are 

disproportionately affected by cancer with an all-cause cancer mortality rate 30% higher than 

non-Hispanic white Americans (ACS, 2014; Howlader et al., 2012). This disparity in health has 

been attributed to genetic predisposition to malignancies, a high prevalence of obesity, social 

barriers, discrimination, and disparities in the use of healthcare services among many other 

factors (ACS, 2014; Agrawal et al., 2005; Elk & Landrine, 2012; Yancey et al., 2013). 

Racial disparities in healthcare, while related, refer to inequities in the quantity or quality 

of healthcare services received by different racial subgroups. In the most inclusive definition, 

disparities in healthcare include any difference in service use predicted by race or ethnicity 

(Bustamante et al., 2013; Elk & Landrine, 2012). In contrast, in the 2002 IOM report, Unequal 

Treatment: Confronting Racial and Ethnic Disparities in Health Care, disparities in healthcare 

refer only to differences in care that are not explained by inequities in patient preference or 

clinical need (Smedley, Stith, & Nelson, 2003). This definition specifies that a healthcare 

disparity between two groups is a difference in access or treatment that is not justified by larger 

differences in group preferences, clinical need, or health status (Smedley et al., 2003). While 

there is lack of consensus among health equity researchers regarding which definition is optimal, 

limitations in the available data about the role of organizational operation, access to care, 

discrimination, and bias in how healthcare is provided challenge the use of the IOM definition. 

The present dissertation addresses both racial disparities in health (CRC incidence and outcomes) 

and racial disparities in healthcare (CRC screening utilization). We define “disparity” as the 

absolute difference between whites and blacks in health status (CRC incidence and outcomes) or 

healthcare utilization (CRC screening uptake).  
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1.5 Black-White Disparities in Colorectal Cancer Incidence and Outcomes 

CRC is the third most common malignancy and third most common cause of cancer-

related mortality among men and women in the U.S. (Siegel, Desantis, & Jemal, 2014). Each 

year, the U.S. spends approximately $14 billion on CRC, and over fifty thousand Americans die 

from the disease (ACS, 2011, 2014; NCI, 2012). While CRC affects all racial and ethnic groups, 

blacks carry an excessive burden of disease with the highest overall incidence, highest incidence 

of advanced stage at disease presentation, highest incidence of advanced malignancy at age less 

than 50, highest mortality from disease, and lowest survival rates following diagnosis when 

compared to other racial and ethnic groups (ACS, 2014; Lieberman et al., 2008; Murphy et al., 

2011; Rex et al., 2009; Rise, Eisner, & Kosary, 2003; Siegel et al., 2014; Tammana & Laiyemo, 

2014). In 2011, the age-adjusted incidence of CRC was 55.0 per 100,000 African Americans, 

compared to 44.9 per 100,000 white Americans (USCSWG, 2014). The same year, mortality 

rates from CRC were 26.2 and 17.5 per 100,000, respectively, for blacks and whites (USCSWG, 

2014). Five-year relative survival from CRC has improved from 46% to 57% in blacks over the 

past five decades, compared to an improvement from 51% to 65% in whites (Howlader et al., 

2012) . At least some of the survival disparity is attributed to late stage at CRC presentation, 

which is significantly more common in blacks than in whites (ACS, 2014; Howlader, Noone, & 

Krapcho, 2011; Polite, Dignam, & Olopade, 2006; Soneji, Iyer, Armstrong, & Asch, 2010; 

Wallace et al., 2013). 

The disparities in CRC incidence and outcomes between black Americans and white 

Americans are not fully understood. CRC is associated with several lifestyle factors such as 

cigarette use, high animal fat diet, low fiber diet, low physical activity and obesity, all of which 

are also associated with black race (Bolen, Rhodes, Powell-Griner, Bland, & Holtzman, 2000; 
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Ford, 1999; Huxley et al., 2009; NCI, 2012; Willett, Stampfer, Colditz, Rosner, & Speizer, 

1990). In addition, diets low in vitamin E, vitamin C, calcium and beta-carotene micronutrients 

have been implicated in CRC pathogenesis (O'Keefe et al., 2009; Patterson, White, Kristal, 

Neuhouser, & Potter, 1997; Satia-Abouta et al., 2003). African Americans may be less likely to 

take vitamin supplements and to have diets high in these nutrients (Satia-Abouta et al., 2003). 

Increased CRC incidence and poorer outcomes in blacks may also reflect unfavorable tumor 

biology, lack of access to healthcare services, poorer quality of health services, and a high 

prevalence of barriers to screening services (Agrawal et al., 2005; Ashktorab et al., 2009; 

Berkowitz, Hawkins, Peipins, White, & Nadel, 2008; Dimou, Syrigos, & Saif, 2009; James, 

Daley, & Greiner, 2011; Palmer, Chhabra, & McKinney, 2011; Palmer, Midgette, & Dankwa, 

2008; Palmer, Midgette, & Mullan, 2010; Tammana & Laiyemo, 2014). In particular, low uptake 

of CRC screening among African Americans has been the focus of considerable research 

(Ananthakrishnan, Schellhase, Sparapani, Laud, & Neuner, 2007; Benarroch-Gampel et al., 

2012; CDC, 2010; Doubeni et al., 2010; Johnson-Jennings, Tarraf, Xavier Hill, & Gonzalez, 

2014; Wilkins et al., 2012). 

 

1.6 Low Uptake of Colorectal Cancer Screening among Blacks 

Despite strong data supporting CRC screening and national guidelines for universal 

screening, less than two-thirds of eligible Americans are up-to-date with CRC screening. In 

National Health Interview Survey (NHIS) and Behavioral Risk Factor Surveillance Survey 

(BRFSS) data, the overall CRC screening rates in the U.S. in 2010 were 59% and 65%, 

respectively (CDC, 2011; Klabunde et al., 2012). Among racial/ethnic minorities and those who 

are uninsured, uneducated, or poor, screening uptake was even lower (Ananthakrishnan et al., 
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2007; CDC, 2010, 2011; Shapiro et al., 2008). Blacks, in particular, have lower CRC screening 

rates when compared to white Americans (Ananthakrishnan et al., 2007; Benarroch-Gampel et 

al., 2012; CDC, 2010; Doubeni et al., 2010; Johnson-Jennings et al., 2014; Wilkins et al., 2012). 

CRC screening uptake in white Medicare beneficiaries was 49% in 2000 compared to 41% in 

blacks (Doubeni et al., 2010). In a 2007 analysis of average-risk Medicare beneficiaries, the CRC 

screening rate in blacks was 10% lower than for whites (Ananthakrishnan et al., 2007). Similarly, 

NHIS data from 2010 demonstrated a CRC screening rate of 60% in blacks compared to 66% in 

whites (Klabunde et al., 2012). 

More recent data suggest some convergence in black and white CRC screening rates 

(CDC, 2013; Johnson-Jennings et al., 2014). However, while the disparity may be decreasing, 

significant differences persist in most studies (ACS, 2014; Johnson-Jennings et al., 2014). 

Further, as African Americans are disproportionately affected by CRC, these poor screening 

rates are especially concerning. In a 2012 microsimulation model to estimate CRC incidence and 

mortality rates in African Americans, 42% of the black-white disparity in CRC incidence and 

19% of the disparities in mortality were attributed to black-white differences in CRC screening 

uptake (Lansdorp-Vogelaar et al., 2012). 

 

1.7 Methods for Colorectal Cancer Screening  

Screening guidelines for CRC were first introduced in the late 1990s by a consortium of 

five medical and surgical gastrointestinal societies and the American Cancer Society (ACS) 

(ACS, 2014). There are two broad categories of FDA-approved CRC screening tests for the 

average-risk population, which is defined as individuals over age 50 without a familial history of 

CRC or other predisposing conditions: 1) tests that perform structural examination of the colon; 
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and 2) stool-based studies (USPSTF, 2008). Structural examination of the colon is effective for 

CRC prevention through the identification of pre-cancerous adenomatous polyps (colonic 

adenomas) as well as for CRC detection (Table 1.1) (He & Efron, 2011; Pignone, Rich, Teutsch, 

Berg, & Lohr, 2002; USPSTF, 2008; Whitlock, Lin, Liles, Beil, & Fu, 2008). Colon adenomas 

are common in adults over age 50 years (Conteduca, Sansonno, Russi, & Dammacco, 2013). 

Over time, some adenomas undergo malignant transformation into adenocarcinomas or CRC 

(Conteduca et al., 2013). Structural screening tests are capable of preventing CRC incidence by 

identifying pre-cancerous adenomas and of detecting early CRC by identifying malignant 

adenocarcinomas. They include two radiographic studies and two endoscopic studies: double-

contrast barium enema, computed tomography colonography, colonoscopy, and flexible 

sigmoidoscopy (Table 1.1). Whereas double-contrast barium enema and computer tomography 

colonography require follow-up diagnostic colonoscopy in the setting of a positive result, 

colonoscopy and flexible sigmoidoscopy can be used as both screening and diagnostic tools. 

Stool-based tests are effective for the detection of malignant adenocarcinomas. They 

include fecal occult blood testing (FOBT), fecal immunochemistry testing (FIT), and the newly 

FDA-approved stool DNA test (sDNA). These studies require the user to place a small amount of 

fecal material onto a reactive surface capable of detecting blood (FOBT or FIT) or into a 

receptacle for cancer DNA testing (sDNA). If the test is positive, a colonoscopy is required to 

determine the source of blood loss or cancer cells. While FOBT, FIT, and sDNA can be up to 

98% sensitive for CRC, they are at best 20-50% sensitive for pre-cancerous lesions like 

adenomas and advanced adenomas (Hundt, Haug, & Brenner, 2009; Imperiale et al., 2014; Lee, 

Liles, Bent, Levin, & Corley, 2014; Miutescu et al., 2013). Given these test characteristics, the 
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primary goal of stool-based screening methods is early detection over primary prevention (Rex et 

al., 2009; USPSTF, 2008). 

 

1.8 Evidence for Colorectal Cancer Screening  

Several studies have supported the use of screening programs for CRC. The evidence 

includes both observational data as well as randomized controlled trials that demonstrate that 

screening for CRC with colonoscopy, flexible sigmoidoscopy, or stool-based studies can 

effectively identify and remove premalignant lesions, reduce incidence of CRC, and decrease 

CRC mortality (Atkin et al., 2010; Faivre et al., 2004; Hardcastle et al., 1996; Kronborg, Fenger, 

Olsen, Jorgensen, & Sondergaard, 1996; Lieberman et al., 2012; Mandel, Church, Ederer, & 

Bond, 1999; Nishihara et al., 2013; Schoen et al., 2012; Segnan et al., 2011; Shaukat et al., 2013; 

USPSTF, 2008). Several randomized studies demonstrate that FOBT screening is effective in 

reducing CRC-related mortality (Faivre et al., 2004; Hardcastle et al., 1996; Jorgensen, 

Kronborg, & Fenger, 2002; Kronborg et al., 1996; Mandel et al., 1999; Shaukat et al., 2013). 

There are also randomized trial data supporting flexible sigmoidoscopy for CRC prevention 

(Atkin et al., 2010; Schoen et al., 2012; Segnan et al., 2011). Randomized trial data does not yet 

exist for colonoscopic screening; however, several observational studies suggest a mortality 

benefit (Lieberman et al., 2012; Nishihara et al., 2013; USPSTF, 2008).  

 

1.8 Colorectal Cancer Screening Guidelines 

While most society and national guidelines promote screening by any of the seven FDA-

approved screening strategies, there are a few exceptions. For example, the 2008 USPSTF 

guidelines recommend only three of these studies for average-risk Americans beginning at age 
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50 and continuing until age 75: 1) high-sensitivity FOBT every year, 2) flexible sigmoidoscopy 

every five years with FOBT every three years, or 3) colonoscopy every ten years (grade A) 

(USPSTF, 2008). The American College of Gastroenterology (ACG) recommends any one of the 

seven FDA-approved methods but specifies earlier screening at age 45 with colonoscopy for 

African Americans (Rex et al., 2009).  

 

1.10  Dissertation Aims 

The dissertation investigates black-white disparities in CRC through three distinct but 

related studies. The primary aim in study one is to evaluate trends in black-white disparities in 

CRC incidence and stage at diagnosis in the U.S. over the past four decades using the 

Surveillance, Epidemiology, & End Results (SEER) cancer registry database. Study two aims to 

systematically review the literature evaluating barriers to colonoscopic CRC screening in African 

Americans. In study three, the objective is to conduct a large retrospective database analysis 

within the West Los Angeles Veteran Affairs Healthcare Network to: 1) describe rates of 

colonoscopic screening among African Americans; 2) compare rates of colonoscopic screening 

in African Americans and non-African Americans; and 3) identify patient-level, provider-level, 

and system-level factors associated with receipt and non-receipt of screening in general, and 

among African Americans in particular.  

 

1.11  Conceptual Framework 

The conceptual model underlying the three studies in this dissertation is based on two 

highly publicized conceptual frameworks:1) the IOM Source of Disparities in Care model 

(Figure 1.1) and 2) the IOM Cancer Control Continuum model (Figure 1.2). In the 2002 IOM 
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Unequal Treatment report, the Source of Disparities in Care Model divided concepts 

contributing to racial and ethnic disparities into patient-, provider-, and healthcare system-level 

factors (Smedley et al., 2003). Patient-level factors are the patient preferences and demographic 

factors that determine whether a patient utilizes a specific healthcare service. Provider-related 

characteristics are those features specific to the provider’s practice techniques that affect whether 

a patient receives a healthcare service. System-level contributors are the aspects of the healthcare 

system that affect a patient’s ability to access a healthcare service. The IOM Disparities in Care 

Model is not specific to a particular disease state or medical service, however, is a hypothesis-

generating framework that can guide the exploration of any disparity. The second model, the 

IOM Cancer Control Continuum, depicts the various steps and transition points in cancer care, 

from prevention of disease to survivorship (Figure 1.2) (IOM, 2013). The framework has been 

used since the 1970s to describe the potential failure points in the management of cancer and to 

highlight areas where resources and interventions are needed to improve cancer outcomes and 

the quality of cancer care (Zapka, Taplin, Solberg, & Manos, 2003). 

The Conceptual Model for Black-White Disparities in Colorectal Cancer Incidence, 

Screening, and Outcomes is a framework based on these two IOM models to provide an 

overlying framework for the dissertation (Figure 1.3). The patient-, provider-, and system-level 

domains in the model correspond to the IOM Disparities in Care Model and interact with one 

another to influence patient and provider behavior and patient care. For example, an individual’s 

financial status (patient-level factor) may impact the healthcare system (system-level factor) he 

has access to, which, in turn, may determine availability of CRC preventive and diagnostic 

services. Alternatively, a provider’s inclination to recommend a screening test to an eligible 
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individual (provider-level factor) might be influenced by system-level features like clinical 

reminders or provider benchmark reports (system-level factors) (Baron et al., 2010).  

The prevention, detection, and diagnosis domains in the dissertation framework are 

borrowed from the left side of the IOM Cancer Control Continuum Model. As the dissertation 

studies only explore CRC prevention, detection, and diagnosis, our model is specific to CRC 

disparities in these three domains rather than the entire CRC cancer care continuum. Study one 

draws inferences from the prevention, detection, and diagnosis domains while studies two and 

three focus specifically on barriers to CRC prevention and early detection.  

 

1.12 Overview of Dissertation Studies 

1.12.1 Black-White Trends in Colorectal Cancer Incidence and Outcomes (Study One) 

While the literature provides cross-sectional data about disparities in CRC incidence and 

outcomes in the U.S., there is limited information on how these disparities have varied in 

direction and magnitude over time. Study one employs a large national cancer registry database 

to determine trends in black-white disparities in CRC incidence and stage at diagnosis from 1975 

to 2011. Both outcomes are important indicators of CRC— they represent the impact of CRC on 

the U.S. population and may reflect the impact of programs and policy aimed at improving CRC 

prevention through screening. Study one compares trends in these two outcomes over time in 

whites and blacks and examines disparity trends in the context of historical events in CRC 

advocacy, policy, and screening. 
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1.12.2 Systematic Review of Barriers to Colonoscopic Colorectal Cancer Screening in 

African Americans (Study Two) 

In light of disparities in CRC screening and outcomes between blacks and whites, study 

two is a systematic review of the literature on barriers to colonoscopic screening in African 

Americans. We conducted a search of the MEDLINE and the Cochrane Central Register of 

Controlled Trials (CENTRAL) databases with the guidance of an experienced biomedical 

librarian to find quantitative and qualitative research identifying barriers to screening with 

colonoscopy. For each study that met inclusion and exclusion criteria, we summarize the 

identified patient-, provider-, and system-level barriers to colonoscopic screening among African 

Americans. We also suggest strategies to address these barriers. 

 

1.12.3 Low Uptake of Colorectal Cancer Screening in an Integrated Veterans Affairs 

Healthcare Network (Study Three) 

The final study is a cross-sectional retrospective cohort study that aimed to determine 

screening rates and predictors of screening among African Americans and non-African 

Americans in an integrated network of 12 Veterans Affairs (VA) healthcare network sites 

serving a racially- and ethnically-diverse population in Southern California. As access 

inequalities are minimized in the VA health system, it is an ideal model to test whether patient-

level and provider-level factors impact CRC screening after controlling for system-level factors. 

We aimed to determine rates of uptake of any CRC screening method in both African Americans 

and non-African Americans, rates of colonoscopic screening, and predictors of CRC screening 

by any method and by colonoscopy. In addition, the study included cox proportional hazard 

regression analyses to examine the effect of each predictor on time-to-screening uptake and 



 

 14 

Kaplan-Meier survival analyses with log-rank testing to examine differences in time-to-screening 

between African American and non-African Americans.  

 

1.13  Contribution to the Field of Health Policy and Management 

The literature suggests that disparities in care across the CRC cancer care continuum are 

the result of multiple, interacting patient-level, provider-level, and system-level factors. The 

overall purpose of this dissertation is to characterize the impact of these factors on the uptake of 

CRC screening, CRC incidence and CRC clinical outcomes over time. In doing so, the 

dissertation will contribute three novel studies to the health equity literature and lay the 

foundation for future research into interventions to improve CRC outcomes in blacks. 

CRC is one of few largely preventable malignancies. A better understanding of the extent 

of and contributors to CRC disparities will ultimately lead us towards the long-term goal to 

develop interventions that will decrease the incidence of and mortality and morbidity from CRC 

in African Americans. Reducing CRC outcomes in African Americans will, in turn, lessen the 

overall burden of colorectal malignancies.  
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1.14 Tables and Figures 

Table 1.1: Available colorectal cancer screening tests (Rex et al., 2009; USPSTF, 2008) 

Stool-Based Early Detection Tests for Colorectal Cancer Test Frequency* 

1. Fecal occult blood testing (FOBT) Annual 

2. Fecal immunochemistry testing (FIT) Annual 

3. Stool DNA test (sDNA) Every 3 years 

Structural Examination of the Colon for Pre-Cancerous and Cancerous Lesions Test Frequency* 

Radiographic Tests: 

4. Double-contrast barium enema Every 5 years 

5. Computed tomography colonography Every 5 years 

Endoscopic Tests: 

6. Flexible sigmoidoscopy (with FOBT every 3 years) Every 5 years 

7. Colonoscopy Every 10 years 

* Recommended frequency of repeat testing in the setting that previous test was normal 
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Figure 1.1: Sources of Disparities in Care Model, IOM (Smedley et al., 2003)* 

 

 

 

* Adapted from Smedley et al., 2003 
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Figure 1.2: The Cancer Care Continuum Model, IOM (IOM, 2013) 
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Figure 1.3: A Conceptual Model for Black-White Disparities in Colorectal Cancer Incidence, 

Screening, and Outcomes*  

 

*Only the domains from left side of the Cancer Care Continuum Model are included in this 

conceptual model. These are the domains relevant to the dissertation. 
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Chapter 2: 

Long-term Black-White Disparity Trends in Colorectal Cancer Incidence  

and Stage at Presentation in the United States 

 

2.1 Abstract 

Introduction: Black Americans face considerable burden of disease from colorectal cancer 

(CRC). Cross-sectional data have repeatedly shown that blacks are more likely to be diagnosed 

with CRC than whites and to present at late stages of disease. Incidence and stage at diagnosis 

are important CRC indicators that reflect the impact of CRC on the United States (U.S.) 

population and may reflect the efforts over the past several decades to improve CRC prevention 

through screening. As little is known about black-white differences in these two indicators over 

time, the purpose of this study was to evaluate trends in black-white disparities in CRC incidence 

and stage at diagnosis in the U.S. over the past four decades. 

 

Methods: We used data from the Surveillance, Epidemiology, & End Results (SEER) program, 

a large national cancer database, to identify whites and blacks with histologically confirmed 

CRC from January 1, 1975 through December 31, 2011 in the U.S. We calculated annual age-

adjusted CRC incidence rates for whites and blacks and the proportion of CRC cases presenting 

in late stages in each racial group for each year. We determined significant changes in trends for 

incidence and late stage for each racial group, the annual percent change (APC) for each trend 

period, the average annual percentage change (AAPC) for each SEER study period, and the 

absolute difference (“disparity”) between whites and blacks in incidence for each SEER year. 

Statistical tests were then performed to compare trends in white and blacks and to determine 
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statistically significant changes in disparities from 1975 to 2011.   

 

Results: The overall incidence of CRC decreased significantly for whites (AAPC=-1.33, 

p<0.001) and marginally for blacks (AAPC=-0.4, p=0.05) from 1975 to 2011. While the 

disparity in CRC incidence increased from 1986 to 2004 (APC=5.71, p<0.001), it declined 

significantly each year from 2004 to 2011 (APC=-4.20, p=0.04). Despite the recent decline in the 

incidence disparity, CRC incidence was higher in blacks than in whites in 2011. Late stage 

cancers decreased by an AAPC of -0.31 (p=0.02) in whites and by -0.44 (p<0.001) in blacks over 

the study period. The proportion of blacks presenting with late stage CRC exceeded the 

proportion of whites with late stage disease from 1975 to 2010. In 2010 and 2011, the proportion 

of cases presenting in late stage was similar in both groups. The results support a stable to 

improving disparity in incidence and a dramatic improvement in the black-white disparity in 

stage at presentation since 1975.  

 

Conclusion: Despite well-recognized black-white disparities in CRC incidence and outcomes in 

the U.S., inequities in CRC incidence and stage at presentation have narrowed significantly over 

the past four decades. The incidence of CRC, while still higher in blacks, has been decreasing at 

similar rates in both racial groups over the past eleven years. In addition, the large black-white 

disparity in the proportion of CRCs presenting in late stages appears to have resolved. While 

both are notable achievements, a CRC incidence gap persists. Public health interventions to date 

are necessary but not sufficient to accelerate progress and eliminate CRC inequities.  
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2.2 Introduction 

The overall burden of colorectal cancer (CRC) in the United States (U.S.) has improved 

substantially over the past several decades. CRC incidence has dropped from 60 per 100,000 

men and women in 1975 to 39 per 100,000 in 2011 (ACS, 2014; Chu, Tarone, Chow, Hankey, & 

Ries, 1994; Howlader, Noone, & Krapcho, 2011). Likewise, mortality has decreased from 28 to 

15 per 100,000 Americans over the same period (Howlader et al., 2011). While CRC remains the 

third most common type of malignancy, these improvements are notable and are attributed to an 

emphasis on primary and secondary CRC prevention and the implementation of screening 

programs to detect premalignant and early stage malignant lesions (ACS, 2014; Nelson, Persky, 

& Turyk, 1999).   

Despite overall improvements in the incidence of and mortality from CRC in the U.S., 

there are broad inequities in CRC incidence and outcomes between white Americans and black 

Americans (ACS, 2014; Chu, Tarone, Chow, & Alexander, 1995; Chu et al., 1994; Henschke et 

al., 1973; Irby, Anderson, Henson, & Devesa, 2006; NCI, 2012; Nelson et al., 1999; Siegel et al., 

2012). Incidence of CRC in blacks has exceeded incidence in whites since the mid-1980s (ACS, 

2014). In addition, late stage at diagnosis, an important indicator for CRC outcomes, also varies 

by race. Blacks are more likely to be diagnosed with CRC at advanced stages than whites, 

limiting options for treatment and promoting poor survival and mortality outcomes (ACS, 2014; 

Mehrkhani, Nasiri, Donboli, Meysamie, & Hedayat, 2009; Rex et al., 2009; Siegel, Desantis, & 

Jemal, 2014).  

Many have attributed these disparities to a genetic predisposition to CRC, a high 

prevalence of CRC risk factors, and inequities in access to preventive healthcare among blacks 

(Agrawal et al., 2005; Ashktorab et al., 2009; Berkowitz, Hawkins, Peipins, White, & Nadel, 
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2008; Bolen, Rhodes, Powell-Griner, Bland, & Holtzman, 2000; Dimou, Syrigos, & Saif, 2009; 

Ford, 1999; Huxley et al., 2009; James, Daley, & Greiner, 2011; NCI, 2012; O'Keefe et al., 

2009; Palmer, Chhabra, & McKinney, 2011; Palmer, Midgette, & Dankwa, 2008; Palmer, 

Midgette, & Mullan, 2010; Patterson, White, Kristal, Neuhouser, & Potter, 1997; Satia-Abouta et 

al., 2003; Tammana & Laiyemo, 2014; Willett, Stampfer, Colditz, Rosner, & Speizer, 1990). 

Race-based differences have led to a myriad of targeted efforts to improve CRC screening uptake 

and outcomes in black Americans. While the Centers for Disease Control (CDC) National 

Program of Cancer Registries (NPCR) data suggest decreasing rates of age-adjusted incidence in 

blacks from 1999 to 2011, we know little about long-term changes in black-white disparities 

over time (CDC, 2014)1.  

The aim of this paper is to examine trends in black-white disparities in CRC incidence 

and stage at diagnosis in the U.S. from 1975 to 2011. Both of these CRC indicators are amenable 

to clinical and public health intervention, and thus, provide insight into the impact of screening 

guidelines, national insurance policy changes, and other historic events on disparities in CRC 

outcomes. We describe trends in CRC incidence and stage at diagnosis from 1975 to 2011, 

calculate the disparity (difference) for incidence for each year, and perform statistical tests to 

determine statistically significant changes in trends for each racial group and in the disparity 

between groups. An understanding of how inequities in CRC incidence and stage at diagnosis 

have changed over time is critical. As we seek to develop the most effective interventions to 

address poor CRC outcomes in blacks, knowledge about how disparities have responded to 

previous national events will inform research, implementation strategy, and policy to address 

                                                        
1 NPCR is a nationally representative cancer registry that covers approximately 91-99% of the U.S. population from 

1999 to 2011 (CDC, 2014). 
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inequities in CRC outcomes.  

2.3 Methods 

2.3.1 Data Source 

 We used the Surveillance, Epidemiology, & End Results (SEER) database to determine 

CRC incidence and stage at diagnosis in whites and blacks from 1975 to 2011. SEER is a 

publicly available database made accessible by the National Cancer Institute (NCI) (NCI, 2012).  

The database includes information from various cancer registries throughout the U.S. and links 

these data to information from the Social Security Administration, state vital records 

departments, National Death Index, and Centers for Medicare & Medicaid Services (NCI, 

2014b). SEER is the only national source of population-based data on cancer stage at diagnosis 

and survival.  

The SEER database began with nine regional cancer registries in 1973 and currently 

includes data from eighteen registries (Table 2.1). These first nine regions constitute the SEER 9 

database which consist of data from 1975 to 2011 and represents 9.4% of the U.S. population 

(NCI, 2014b)2. SEER 13 includes data from 1992 to 2011 from thirteen regions and covers 

13.4% of the U.S. population. SEER 18 has the largest geographic coverage with eighteen 

regions covering 27.8% of the U.S. population from the years 2000 to 2011 (NCI, 2014b)3. 

 

2.3.2 Study Period 

                                                        
2 SEER 9 includes data from 1973 to 2011. However, the convention is to use years 1975-2011 so that cases from 

Atlanta (added in 1974) and Seattle-Puget Sound (added in 1975) are included. 

3 SEER 13 and 18 include the Alaska Native tumor registry. This registry contains data for only the American 

Indian/Alaska Native population within Alaska. Thus, as is the NCI convention for studies that compare only blacks 

and whites, the Alaska Native tumor registry was excluded from SEER 13 and SEER 18. In the present analyses, 

SEER 13 and 18, in actuality, have twelve and seventeen registries, respectively.  
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Use of three SEER program databases allowed us to examine both long-term and recent 

black-white disparity trends. While SEER 9 allowed us to study disparity trends over the full 

spectrum of SEER program years, it is limited in its inclusion of only nine U.S. regions. SEER 

13 and 18, on the other hand, provide only recent trends and limit the ability to draw inferences 

about changes in disparities over long periods of time. A major benefit of these more recent 

databases, however, is that they include a greater number of U.S. regions and, thus, provide a 

cohort of individuals more representative of the U.S. population.  

In order to account for differences in the number of registries included, maximize the use 

of SEER data, and examine long-term disparity trends, we conducted three sets of analyses: 1) 

trends in CRC indicators from 1975 to 2011 using only those registries included in SEER 9; 2) 

trends in CRC indicators from 1992 to 2011 using the thirteen regions in SEER 13; and 3) trends 

in CRC indicators from 2000 to 2011 using the eighteen SEER 18 regions. We present separate 

results from each set of analyses and compare interpretations of the SEER 9, SEER 13, and 

SEER 18 results.  

 

2.3.3 Study Population  

The study cohort includes individuals in the SEER program database with histologically 

confirmed colon or rectal cancer diagnosed between January 1, 1975 and December 31, 2011. 

Colorectal cancer is defined as a primary malignancy in at least one of the following locations: 

rectum, rectosigmoid junction, sigmoid colon, descending colon, splenic flexure, transverse 

colon, hepatic flexure, ascending colon, or cecum, as classified by the International 

Classification of Diseases for Oncology, 3RD edition (Fritz et al., 2000).   

The SEER 9 database provides the following classifications for race: white, black, other 
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(American Indian/Alaska native, Asian/pacific islander) and unknown and does not specify 

Hispanic ethnicity. Thus, while analyses were limited to U.S. blacks and whites, the “white” 

cohort included both whites and white Hispanics and the “black” cohort included both blacks and 

black Hispanics. This is a limitation of all analyses that use the SEER 9 program database (NCI, 

2014b). 

The SEER population is comparable to the U.S. population with respect to income level 

(14.1% v. 14.3% below poverty level) and level of education (16% v. 14.6% with less than high 

school diploma) (NCI, 2012). Minority racial and ethnic groups, foreign-born, and urban 

populations are purposely overrepresented in the SEER database to ensure adequate 

representation of groups that are of special interest to the SEER program (Table 2.1) (IOM, 

1999; NCI, 2014b).  

 

2.3.4 Colorectal Cancer Indicators 

 This study evaluates trends in two CRC indicators over time: incidence and stage at 

diagnosis. For incidence, we used age-adjusted CRC incidence rates by race expressed per 

100,000 persons as provided in the SEER*Stat software version 8.1.5 (NCI, 2014c). The 

population data used in calculating SEER cancer rates are obtained from the Census Bureau and 

are based on the 2000 U.S. standard population (NCI, 2014b).  

Two categories were used for stage at disease presentation: 1) “early stage” and 2) “late 

stage.” Categories were based on SEER Historic Stage A, which has the advantage of being the 

only stage variable in the SEER dataset that has been recorded consistently for all years for CRC. 

In the case of CRC, localized disease is invasive but confined to the colon/rectum or with 

intraluminal extension but no lymph node involvement. Regional disease extends beyond the 
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colon/rectum directly into surrounding tissue or organs and/or into regional lymph nodes by way 

of the lymphatic system. Distant colon/rectal cancer has extended to parts of the body remote to 

the colon/rectum by direct extension or metastasis. Individuals with localized disease at the time 

of diagnosis were categorized as “early stage” presentations. Those presenting with CRC in 

regional or distant stages were categorized as “late stage” presentations. We excluded patients in 

the unstaged disease category. 

 

2.3.5 Statistical Analyses 

All analyses were performed using three statistical software programs: 1) SEER*Stat 

8.1.5, 2) the Health Disparities Calculator (HD*Calc 1.2.4), and 3) Joinpoint 4.1.1.3 (NCI, 2013, 

2014a, 2014c, 2014d, 2014e). All three statistical packages are produced by the Surveillance 

Research Program of the Division of Cancer Control and Population Sciences at NCI and are 

recommended by the NCI for analysis of SEER program data (NCI, 2014b).  

 

2.3.5.1 SEER*Stat  

SEER*Stat is a query-based program that allows users to specify a patient cohort within 

the SEER program database for which to report cancer indicators (SEER, 2014). SEER*Stat 

capabilities include frequencies, incidence rates, mortality rates, trends, and survival statistics 

with standard errors.  

 

2.3.5.2 The Health Disparities Calculator (HD*Calc) 

The Health Disparities Calculator (HD*Calc) program is an extension of SEER*Stat that 

allows researchers to import SEER data and calculate several disparity measures for cancer 
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indicators of interest (NCI, 2013). We defined “disparity” as the range difference (RD) or 

absolute difference between two health status indicators:  

RD= r1 – r2 where r1 and r2 are the rates for the health indicator in the two groups 

compared—white and blacks in the present study.  

HD*Calc also provides range ratios (RR) as a measure of relative disparity:  

RR= r1/r2 where r2 is the reference group—whites in the present study.  

At each time point, the RR represents the relative difference in indicator rates between whites 

and blacks. RRs are useful in interpreting disparities as they express the difference in rates in the 

two compared groups multiplicatively. We used HD*Calc to calculate the RD and RR comparing 

CRC incidence in whites and blacks. 

 

2.3.5.3 Joinpoint 

Joinpoint is a statistical software package that can assess SEER program data for linear 

trends and test whether a change in trend is statistically significant (NCI, 2014a). For a given set 

of data, a sequence of permutation tests determine the optimal number of points in time in which 

the trend changes in direction and/or magnitude. The slope of the line segment between 

joinpoints is the annual percent change (APC) and represents the change in rate over a one-year 

period for that segment of the data. The average annual percent change (AAPC) is the weighted 

average of APCs where weights are proportional to the length of the each APC interval; it 

provides a single value to describe the change in trend over the entire SEER study period (Clegg, 

Hankey, Tiwari, Feuer, & Edwards, 2009). For both APC and AAPC, a p-value less than 0.05 

signifies that the change (in APC or AAPC) is significantly different from zero. 

We used Joinpoint for four purposes in this study: 1) to determine significant trends in 
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incidence and proportion of late stage presentations for whites and for blacks over each SEER 

study period; 2) to evaluate for trends in the disparity in incidence as calculated from HD*Calc; 

3) to perform comparability tests to examine whether joinpoint trends whose mean functions are 

represented by joinpoint regression were statistically identical in the white and black cohorts 

(p<0.05 signifies significantly different trends); and 4) to test the null hypothesis that two 

regression mean functions were parallel (p<0.05 signifies non-parallel trends).  

 

2.4 Results 

2.4.1 Colorectal Cancer Incidence by SEER Database, Race and Stage 

2.4.1.1 SEER 9 

 From 1975 to 2011, the incidence of CRC in whites and blacks was 55.1 per 100,000 and 

60.6 per 100,000, respectively (Table 2.2). These rates amounted to 389,114 cases of CRC in 

whites and 40,157 cases in blacks. In whites, 59% of cases had late stage CRC at the time of 

presentation. For blacks, 62% presented with late stage over the SEER 9 study period. For stage 

at diagnosis analyses, we excluded 27,952 (6.5%) individuals with unstaged disease in SEER 9. 

2.4.1.2 SEER 13 

 The incidence of CRC was 49.1 per 100,000 in whites and 59.7 per 100,000 in blacks in 

the thirteen SEER regions from 1992 to 2011. In all, 57% of whites and 60% of blacks in SEER 

13 presented with late stage disease (Table 2.3). For trends in stage at diagnosis, we excluded 

18,376 (5.7%) individuals with no stage for disease in the SEER 13 database. 
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2.4.1.3 SEER 18 

 In the eighteen regions that comprise the SEER 18 database, incidence was 47.2 per 

100,000 in whites and 58.0 per 100,000 in blacks from 2000 to 2011. In all, 56% of whites and 

59% blacks were diagnosed with late stage disease at presentation over the study period (Table 

2.4). For stage at diagnosis analyses, we excluded 24,478 (5.8%) SEER 18 cases.  

 

2.4.2 Black-White Disparities in Colorectal Cancer Incidence 

2.4.2.1 Long-term Incidence Trends in U.S. Whites and Blacks 

Figure 2.1 depicts CRC incidence in white Americans and black Americans in the nine 

SEER 9 regions from 1975 to 2011. The results for significant linear trends are presented in 

Figure 2.2 and Table 2.5. When investigating CRC incidence over the entire range of SEER 

data, we observed that CRC incidence in whites exceeded incidence in blacks when data 

collection began in 1975. Both racial groups had similar incidence rates in the early 1980s before 

rates in blacks exceeded rates in whites in 1987. Whites experienced a significant increase in 

CRC incidence from 1975 to 1985 (APC=0.79, p<0.001) before experiencing declining rates at 

an APC of -1.98 (p<0.001) in 1985 (Table 2.5). Rates for whites declined steadily from 1985 to 

1995 (APC= -1.98, p<0.001), from 1998 to 2008 (APC= -2.50; p<0.001) and more dramatically 

from 2008 to 2011 (APC= -5.06; p<0.001).  

Incidence in blacks in the SEER 9 regions, on the other hand, climbed at a rate higher 

than in whites from 1975 to 1980 (APC= 3.30, p=0.01) and then remained stable over a 

prolonged period from 1980 to 2004 (APC= -0.17, p=0.08). Blacks did not see improvements in 

CRC incidence until twenty years after whites in 2004 (APC of -7.71, p<0.001). From 2004 

onward, the incidence gap between whites and blacks narrowed. Despite this steep incidence 
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decrease in blacks from 2004 to 2011, incidence in blacks remained higher than incidence in 

whites at the end of the study period in 2011 (46.8 per 100,000 in blacks versus 38.1 per 

100,0000 in whites). 

For whites, the AAPC for the 1975 to 2011 study period was -1.33 (p<0.001) (Table 

2.5). For blacks, however, the AAPC was smaller in magnitude and only marginally significant 

at -0.41 (p=0.05). Consequently, the comparability test and test for parallelism for incidence 

trends from 1975 to 2011 revealed that the incidence trends in whites and blacks were not 

statistically similar when directly compared across the entire study period (p<0.001). In addition, 

the test for parallelism rejected the null hypothesis that the two lines were parallel when directly 

compared across the entire study period (p<0.001).  

Of note, when the trend analysis for SEER 9 is limited to the last eleven years of data 

(2000-2011), the AAPC in whites is not significantly different than the AAPC in blacks 

(p=0.06). This finding suggests that while the trend in whites is not similar to the trend in blacks 

in the SEER 9 regions over the entire study period, there is a similar downward trend in the two 

groups when looking at only the past eleven years.  

 

2.4.2.2 Recent Incidence Trends in U.S. Whites and Blacks 

We next investigated incidence trends in SEER 13 and 18, databases that sample larger 

proportions of the U.S. population and more geographic regions. The findings from these 

analyses also suggest notable improvements in CRC incidence in both racial groups in recent 

years (Figures 2.3 & 2.4; Tables 2.6 & 2.7). From 1992 to 2011 in the SEER 13 regions, CRC 

incidence in whites decreased at an AAPC of -2.10 (p<0.001), compared to an AAPC of -1.56 

(p<0.001) for blacks. For one particular segment in the SEER 13 data (2009 to 2011), the black 
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cohort experienced a steeper decline in incidence than whites experienced in the same period 

(APC, blacks= -6.98, p<0.001 v. APC, whites= -4.79, p<0.001). Overall, white and black trends 

were not significantly different (p=0.18) but were not parallel (p<0.001) from 1992 to 2011. 

For the larger SEER 18 sample, the AAPCs for whites and blacks were quite similar from 

2000 to 2011: -2.94 (p<0.001) and -2.41 (p<0.001), respectively (Table 2.7). The downward 

trends in incidence in whites and in blacks were not statistically different (p=0.12), but were also 

not parallel (p=0.02). These finding are consistent with the results from the SEER 9 limited 

range data that demonstrated statistically similar incidence trends in blacks and whites for the 

last eleven years of the SEER 9 study period (Table 2.5). Overall, all three series support that 

while incidence in blacks exceeded incidence in whites overall, both racial groups saw 

improvements in CRC incidence at similar rates over the past eleven years.  

 

2.4.2.3 The Colorectal Cancer Incidence Disparity Over Time 

After evaluating the SEER program data for significant trends in incidence across the 

study period, we examined the absolute difference between incidence rates in whites and blacks 

and how that disparity changed over time. Figure 2.5 shows the RD and RR for white and black 

incidence of CRC from 1975 to 2011 as calculated from the SEER 9 database. Figure 2.6 is the 

joinpoint graph demonstrating significant changes in the disparity trend over the same period.  

As shown in Figure 2.6, the disparity remained statistically stable from 1975 to 1983 

(APC= -5.96, p=0.39). During this period, incidence rates in blacks were increasing and then 

exceeded rates in whites (Figure 2.1). Thus, the downward slope in the incidence disparity graph 

from 1975 to 1983 (Figure 2.6) demonstrates the crossover from higher CRC rates in whites to 

higher rates in blacks rather than improving disparities. In the early 1980s, when whites had a 
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higher incidence than blacks, the incidence disparity was least (RD= 2.12; 95% CI=6.97- -2.72) 

(Table 2.8). Due to the dramatic decrease in incidence in whites, thereafter, the disparity then 

increased significantly from 1983 to 2004 (APC= 5.7; p<0.01). The year 2004 marked the 

maximal difference in incidence in whites and blacks in the SEER 9 regions: RD=13.08 (95% 

CI=16.58 – 9.58). In that year, the rate ratio was 1.27 (95% CI=1.20-1.34), suggesting that 

incidence in whites was 1.27 times or 27% higher than the incidence in blacks. Since 2004, the 

incidence disparity has been significantly improving (APC= -4.20, p=0.04).  

Data from the larger SEER 13 and SEER 18 samples led to somewhat different 

conclusions about the recent incidence disparity trend. (Figures 2.7 & 2.8; Tables 2.9 & 2.10). 

Like SEER 9, data from SEER 13 demonstrated a significant increase in the incidence disparity 

from 1992 to 2004 (APC= 5.02, p<0.001). However, the downward disparity trend from 2004 to 

2011 was only marginally significant in SEER 13 (APC= -3.36, p=0.05) (Table 2.9). For SEER 

18, results suggest a stable disparity in CRC incidence between whites and blacks from 2000 to 

2011 rather than the significant or marginally significant decline seen in the SEER 9 and SEER 

13 data (Table 2.10).  

 

2.4.3 Black-White Trends in Late Stage at Colorectal Cancer Presentation 

2.4.3.1 Long-term Trends in Late Stage at Presentation in U.S. Whites and Blacks 

In the SEER 9 regions, the proportion of blacks presenting with late stage CRC was 

higher than the proportion of whites presenting with late stage disease in 1975. Blacks 

maintained a higher proportion of late stage disease throughout the SEER 9 study period with the 

exception of 2010 when whites had a higher proportion of late stage presenting disease than 

blacks (Figure 2.9). As demonstrated in the Joinpoint output (Figure 2.10), whites saw no 
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significant change in the proportion of late stage presenting tumors for several intervals. In fact, 

the proportion of whites presenting with late stage tumors was statistically stable in the SEER 9 

population for all of the SEER 9 study period except years 1995 to 2003 when there was a 

significant downward trend in late stage presentation in whites (APC= -0.93, p<0.001). In 

blacks, on the other hand, there was a significant and steady decrease in late stage presentation 

over the entire SEER 9 study period (APC= -0.44; p<0.001) (Table 2.11). Consequently, the 

trends converge in the last two years of data, with the proportion of late stage presenting disease 

in blacks matching the proportion of whites with late stage disease.  

Over the SEER 9 study period, the overall AAPC was -0.31 (p=0.02) in whites and -0.44 

(p<0.001) in blacks. Despite the gradual merging of the trend lines, the trend in proportion of 

whites presenting with late stage CRC was not statistically different than the trend in blacks 

(p=0.36). The parallelism hypothesis was rejected (Table 2.11).  

 

2.4.3.2 Recent Trends in Late Stage at Presentation in U.S. Whites and Blacks 

 The SEER 13 and 18 data offer similar findings for proportion of late stage CRC at 

diagnosis in larger samples of the U.S. population. From 1992 to 2011 (SEER 13), whites had 

non-uniform change in incidence of late stage presentation (Figure 2.11). While late presentation 

declined significantly from 2003 to 2011 in whites (APC -1.15, p<0.001), there was actually a 

rising proportion of late stage diagnoses in whites from 2008 to 2011 in the SEER 13 cohort 

(APC=1.10, p=0.01). This rise in late stage CRCs in whites is in contrast to a significant decline 

in blacks from 2003 to 2011 (APC= -1.15, p<0.001) (Table 2.12).  

Data from the SEER 18 regions also support a significant downward trend in late stage 

CRC in blacks from 2000 to 2011 (APC -0.72, p<0.001) (Figure 2.12). In whites, the proportion 
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of late stage malignancies was relatively stable from 2000 to 2011 and, like in the SEER 13 data, 

rose from 2008 to 2011 (APC = 1.01, p<0.001). In the SEER 18 regions, there was a significant 

difference in the trends between whites and blacks from 2000 to 2011 (p<0.001), highlighting the 

changes leading to convergence of the two trend lines in 2010 (Table 2.13). This finding 

somewhat contrasts with the finding that the trend lines were not significantly different in the 

SEER 9 regions. However, when the SEER 9 is limited to the last eleven years, we again see 

consensus between the two databases; both suggest statistically different trends for whites and 

blacks in the last decade of data (Table 2.11).   
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2.5 Discussion 

2.5.1 Summary of Key Findings 

We found that despite well-documented black-white disparities in CRC incidence and a 

high proportion of late stage presenting CRCs among blacks, black-white disparities in CRC 

incidence and stage at diagnosis have narrowed since 1975. Long-term and recent data from the 

SEER program database support an overall significant decrease in CRC incidence in both racial 

groups since 1975 with a disproportionate downward trend in blacks compared to whites in 

recent years. Our findings are consistent with the improving incidence disparities seen in the 

1999-2011 CDC NPCR data, however, expand on the CDC findings, as they also provide 

information on long-term trends that the CDC database is not capable of measuring (CDC, 

2014). In addition to incidence, we found that disparities in late stage at diagnosis have improved 

substantially since 1975. In fact, data from all three SEER databases suggest that this gap has 

closed. 

 

2.5.2 Historic Factors Influencing Incidence   

The overall decline in CRC incidence in the past several years is likely a result of several 

factors, including lifestyle and risk modification, advances in medical technology, public 

awareness about CRC, and CRC prevention efforts. CRC is largely preventable with 

identification and removal of premalignant colonic polyps. However, primary prevention and 

incidence reduction require access to health information and healthcare services. Black-white 

disparities in incidence began to increase in the mid-1980s, after the introduction of CRC 

screening at the population level. Although use of endoscopy and other structural screening tests 

(double-contrast barium enema and computed tomography colonography) was low before 1985, 
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there were great disparities in access to healthcare services at the time and whites were more 

likely to have had access to endoscopy than blacks (Byrd, 1990; Hiatt, Klabunde, Breen, Swan, 

& Ballard-Barbash, 2002; McMahon et al., 1999; Waidmann & Rajan, 2000). Greater rates of 

identification and removal of colonic polyps in whites may have contributed to the significant 

decline in CRC incidence in whites compared to blacks in the mid-1980s.  

Blacks did not see declines in incidence until 2004, which may reflect a lag in the use of 

colonoscopy and flexible sigmoidoscopy to identify precancerous lesions in the racial group 

(ACS, 2014; Edwards et al., 2010; Irby et al., 2006). As black Americans gained improved 

access to healthcare services and as interventions and policies to improve CRC prevention in the 

underserved emerged, there was likely a diffusion of technology and information to minority 

communities. Over time, increased CRC education and use of endoscopy may have contributed 

to the reduction in incidence blacks saw in the early 2000s and, thus, to the decrease in the 

incidence disparity. 

Public awareness about CRC risk may have also played a role in the overall reduction of 

CRC incidence and disparities in incidence. There was increased public awareness of CRC 

following President Ronald Reagan's diagnosis in July 1985. Further, the formal introduction of 

CRC screening guidelines and provisions to include CRC screening as a Medicare benefit in the 

late 1990s placed a public spotlight on CRC prevention. The televised broadcast of Katie 

Couric’s colonoscopy in 2000 also influenced CRC risk awareness and education. Often referred 

to at the “Katie Couric Effect,” this event was associated with a significant increase in 

colonoscopy (Cram et al., 2003; He & Efron, 2011). These events likely impacted both whites 

and blacks but may have had more influence on white Americans in the 1980s to early 2000s, 



 

 44 

thus contributing to the persistent disparities in CRC incidence in the years that followed (James 

et al., 2011).  

 

2.5.3 Historic Factors Influencing Stage at Presentation   

 The proportion of both whites and blacks presenting with late stage CRC has improved 

over time. In blacks, this improvement has been more notable than in whites, to the effect that 

the proportion of whites and blacks presenting with late stage CRC were comparable in 2010 and 

2011. While it is essential to see how these trends continue in the next several years, the 

implication is that blacks may have benefited disproportionately from collective CRC screening 

efforts in recent years.  

Like incidence, trends in stage of CRC diagnosis may reflect key events in CRC 

prevention and detection. While CRC incidence is more directly influenced by radiographic and 

endoscopic procedures that identify colonic polyps before malignant transformation, stage of 

CRC diagnosis is also impacted by early detection CRC screening tests like fecal occult blood 

testing (FOBT), fecal immunochemical testing (FIT), and stool DNA (sDNA) (Fazio, Cotterchio, 

Manno, McLaughlin, & Gallinger, 2005). These less invasive screening examinations function 

mainly as early detection tools by identifying malignant colonic lesions before regional or distant 

spread (Fisher et al., 2004; Heinzerling, Anthony, Livingston, & Huerta, 2007; Mehrkhani et al., 

2009; Tsikitis, Larson, Huebner, Lohse, & Thompson, 2014). While they are capable of 

detecting colonic adenomas before malignant transformation, they are limited in their ability to 

prevent disease incidence (Imperiale et al., 2014; Miutescu et al., 2013). 

Blacks are more likely to pursue non-endoscopic CRC screening modalities that whites 

(McMahon et al., 1999; Zimmerman, Tabbarah, Trauth, Nowalk, & Ricci, 2006). Thus, strong 
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recommendations for CRC screening from the United States Preventive Service Task Force 

(USPSTF) in 2002, improvements in access to care over the past decade, public attention to 

disparities in CRC outcomes, and improving rates of CRC screening among blacks may be 

shifting the diagnosis of CRC to earlier stages in the disease continuum more so in blacks than in 

whites.  

 

2.5.4 Study Strengths 

 There are several strengths to the present analysis. First, we used a large, national cancer 

registry database to determine trends in CRC indicators. The SEER program provides access to a 

large cohort of individuals with CRC, allowing for stratified analysis by race, year and stage. In 

addition, national data better reflect the influence of national programs and interventions to 

improve CRC outcomes. Second, we examined CRC indicator trends over a prolonged period of 

time. While there are examples in the literature of analyses of recent trends in CRC incidence 

and outcomes, the present study is innovative in that it explores data over four decades to 

comment on long-term black-white disparity trends and what might be driving them. Third, we 

performed analyses using three different SEER program datasets. Given the potential for bias 

resulting from differences in the SEER regions included, years covered, and sample size in each 

SEER database, the hope was to bolster the opportunity for meaningful results by examining 

trends for three somewhat different yet complementary databases.  

 

2.5.5 Study Limitations 

 Our study is not without limitations. Given limitations in the definitions used for race and 

ethnicity in the SEER 9 program database, we included individuals of Hispanic race in our 
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analyses. While the inclusion of Hispanic subjects occurs in both the white and black subgroups, 

it is likely that there are more white Hispanics than black Hispanics in the study sample. 

Hispanics have a lower incidence but later stage at diagnosis than whites, and the inclusion of 

this subgroup in the white sample may have biased our results away from the null hypothesis that 

incidence trends do not vary and/or towards the null hypothesis that stage at presentation trends 

do not vary between whites and blacks. As a result, our results may overestimate incidence 

disparities and underestimate stage disparities between whites and blacks. These biases were 

likely larger in the SEER 13 and SEER 18 analysis, given the addition of regions with large 

numbers of Hispanics like Los Angeles and Greater California for those years. The inability to 

exclude individuals with Hispanic race is a limitation of studies reporting long-term trends with 

SEER program data as Hispanic persons may be of any race in the SEER 9 database.  

A second limitation of our study is that while the SEER 9, SEER 13, and SEER 18 

databases are subsets of each other, they contain different cancer registry regions and 

populations. Thus, results may not be consistent across registries, and we may be limited in our 

ability to directly compare results across databases. For example, data from the SEER 9 regions 

support a significantly improving incidence disparity from 2004 to 2011 while SEER 13 and 18 

suggest a stable disparity during the same interval. As the SEER 13 and 18 databases include 

more U.S. regions, results from these databases may be more generalizable to the U.S. as a 

whole. It is not possible, however, to say this for certain. While inconsistencies in SEER year 

and registries pose hypothetical interpretation challenges, SEER is the best available source for 

long-term national data. It is reassuring that our findings were for the most part consistent and 

not at all contradictory across SEER databases.  

Lastly, while we made several inferences about associations between key events in CRC 
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prevention and management, we were not able to demonstrate a causal effect of historic events 

on CRC outcomes. The present analyses do generate hypotheses for further quantitative 

evaluation of the impact of historical events on CRC outcomes. However, quantifying the effect 

of public attention to CRC, screening guidelines, and prevention policy requires alternative study 

methods.  

 

2.5.6 Conclusions 

 In conclusion, our findings suggest that while inequities in CRC incidence and outcomes 

persist in the U.S., there is strong evidence for improvements in at least some CRC disparities 

over the past decade. In addition to genetic and environmental factors, CRC screening practices 

and other historical events have likely played a major role in the progression of CRC disparities 

over time in the U.S. Contrary to the body of literature demonstrating disparities at a cross-

section of time, the present study suggests that longitudinal evaluation of CRC indicators points 

to at least some progress.  

While recent improvements in CRC disparities are encouraging, our results do not 

suggest that the decades-long challenges of disparities in CRC have resolved. Efforts to improve 

CRC prevention and management may have halted the widening gap in CRC disparities; 

however, inequities in CRC incidence persist. The challenge now is to identify the factors that 

have been most effective in reducing disparities so that we can develop interventions that will 

continue to bend the incidence disparity curve. Despite the successes we have seen, disparities in 

CRC incidence will likely persist and CRC will continue to disproportionately affect black 

Americans unless there are more efforts to improve disease prevention. 
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2.6 Tables and Figures 

 

Table 2.1: National Cancer Institute (NCI) Surveillance, Epidemiology, & End Results (SEER) 

registries and regions, 1975-2011 (NCI, 2014b) 

 

⌃  SEER 9 includes data from 1973 to 2011. However, the convention is to use years 1975-2011 

so that cases from Atlanta (added in 1974) and Seattle-Puget Sound (added in 1975) are 

included. 

* Denotes percent of entire population of U.S. whites/blacks that are included in the database  

 

 

 

 

  

Registry Years Regions U.S. 

Population 

Represented 

(%) 

% U.S. 

Whites 

Included* 

% U.S. 

Blacks 

Included* 

SEER 9^ 1973 

(1975) - 

2011 

Connecticut, Detroit, 

Hawaii, Iowa, New 

Mexico, San Francisco-

Oakland, Utah,  

Atlanta (1974+), 

Seattle-Puget Sound 

(1975+) 

9.4 8.7 8.8 

SEER 13 1992 - 

2011 

Above + 

Los Angeles, San Jose-

Monterey, Rural 

Georgia, Alaska Natives 

13.4 11.5 11.3 

SEER 18 2000 - 

2011 

Above + 

Greater California, 

Kentucky, Louisiana, 

New Jersey, Greater 

Georgia 

27.8 24.9 25.6 
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Table 2.2: Colorectal cancer (CRC) incidence by race and stage; SEER 9 regions (1975-2011) 

 

 

 

Incidence  

Whites Blacks Total 

N Rate SE N Rate SE N Rate SE 

389,114 55.05 0.09 40,157 60.63 0.31 429,271 55.65 0.09 

Histologic 

Stage, N (%) 

     Early 

         

     Late 

 

     Total 

 

 

150,722 (41.40) 

 

213,382 (58.60) 

 

364,104 

 

 

14,217 (38.20) 

 

22,998 (61.80) 

 

37,215 

 

 

164,939 (41.10) 

 

236,380 (58.90) 

 

401,319 

Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population 

 

 

 

 

Table 2.3: CRC incidence by race and stage; SEER 13 regions (1992-2011) 

 

 

 

 

Incidence 

Whites Blacks Total 

N Rate SE N Rate SE N Rate SE 

284,522 49.08 0.09 36,631 59.67 0.32 321,153 50.18 0.09 

Histologic 

Stage, N (%) 

     Early 

       

     Late 

     

     Total 

 

 

115,190 (42.87) 

 

153,504 (57.13) 

 

268,694 

 

 

13,636 (40.00) 

 

20,447 (60.00) 

 

34,083 

 

 

128,826 (42.56) 

 

173,951 (57.45) 

 

302,777 

Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population 
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Table 2.4: CRC incidence by race and stage; SEER 18 regions (2000-2011) 

 

 

 

Incidence 

Whites Blacks Total 

N Rate SE N Rate SE N Rate SE 

372,043 47.18 0.08 52,045 58.00 0.26 424,088 48.35 0.07 

Histologic 

Stage, N 

(%) 

     Early 

      

     Late 

      

     Total 

 

 

154,549 (44.02) 

 

196,551 (56.00) 

 

351,100 

 

 

20,003 (41.23) 

 

28,507 (58.77) 

 

48,510 

 

 

174,552 (43.68) 

 

225,058 (56.32) 

 

399,610 

Rates are per 100,000 and age-adjusted to the 2000 U.S. standard populatio
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Figure 2.1: Trends in CRC incidence in whites and blacks; SEER 9 regions (1975-2011) 

 
Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population 
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Figure 2.2: Evaluation for significant linear trends in CRC incidence in whites and blacks, SEER 9 (1975-2011) 

 
Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population. APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.3: Evaluation for significant linear trends in CRC incidence in whites and blacks, SEER 13 (1992-2011) 

 
Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population. APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.4: Evaluation for significant linear trends in CRC incidence in whites and blacks, SEER 18 (2000-2011)

 
Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population. APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.5: Annual percent change, average annual percent change, average annual percent change comparisons, and test of 

parallelism for CRC incidence in whites and blacks; SEER 9 regions (1975-2011) 

 

  Annual Percent Change (APC) 

Cohort Segment Lower 

EndPoint 

Upper 

Endpoint 

APC Lower CI Upper CI Test 

Statistic 

P-Value 

  White 1 1975 1985 0.79^ 0.54 1.03 6.67 0.00 

  White 2 1985 1995 -1.98^ -2.24 -1.71 -15.38 0.00 

  White 3 1995 1998 1.63 -1.26 4.61 1.16 0.25 

  White 4 1998 2008 -2.50^ -2.76 -2.24 -19.52 0.00 

  White 5 2008 2011 -5.06^ -6.54 -3.55 -6.80 0.00 

  Black 1 1975 1980 3.30^ 0.60 6.07 2.51 0.01 

  Black 2 1980 2004 -0.17 -0.36 0.03 -1.75 0.08 

  Black 3 2004 2011 -3.79^ -4.78 -2.80 -7.71 0.00 
 

 

 Average Annual Percent Change (AAPC) 

Cohort Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

  White Full Range 1975 2011 -1.33^ -1.61 -1.05 -9.17 0.00 

  White 2000-2011 2000 2011 -3.20^ -3.64 -2.77 -14.26 0.00 

  Black Full Range 1975 2011 -0.41 -0.83 0.01 -1.93 0.05 

  Black 2000-2011 2000 2011 -2.49^ -3.10 -1.88 -7.85 0.00 
 

  

 APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.5: continued  

 
 

 

 

 Average Annual Percent Change (AAPC) Comparison 

Cohort Range Lower 

Endpoint 

Upper 

Endpoint 

AAPC 

Difference 

Lower CI Upper CI Test Statistic P-Value 

Comparison Full Range           1975           2011          -0.92^          -1.43^          -0.42^          -3.57^           0.00^ 

Comparison 2000-2011           2000           2011          -0.71^          -1.51^           0.04^          -1.86^           0.06^ 
 

 

 

   Test For Parallelism 

Number of 

Joinpoints 

Degrees of 

Freedom 

Degrees of 

Freedom 

Number of 

Permutations 

P-Value Significance 

Level 

4 Joinpoint(s)               9             54           4500      0.00      0.05 

Final Selected Model: Rejected Parallelism 
 

 

APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.6: Annual percent change, average annual percent change, average annual percent change comparisons, and test of 

parallelism for CRC incidence in whites and blacks; SEER 13 regions (1992-2011) 

         

 Annual Percent Change (APC) 

Cohort Segment Lower 

EndPoint 

Upper 

Endpoint 

APC Lower CI Upper CI Test 

Statistic 

P-Value 

White 1 1992 1995 -2.16^ -3.09 -1.22 -5.17 0.00 

White 2 1995 1998 1.66 -0.23 3.59 1.98 0.05 

White 3 1998 2008 -2.37^ -2.54 -2.20 -31.26 0.00 

White 4 2008 2011 -4.79^ -5.75 -3.82 -10.95 0.00 

Black 1 1992 2003 -0.09 -0.53 0.35 -0.45 0.65 

Black 2 2003 2009 -2.36^ -3.68 -1.03 -3.83 0.00 

Black 3 2009 2011 -6.98^ -12.55 -1.04 -2.55 0.01 
 

 

 Average Annual Percent Change (AAPC) 

Cohort Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

White Full Range 1992 2011 -2.10^ -2.42 -1.78 -12.63 0.00 

Black Full Range 1992 2011 -1.56^ -2.28 -0.83 -4.17 0.00 
 

  

  Average Annual Percent Change (AAPC) Comparison 

Cohort Range Lower 

Endpoint 

Upper 

Endpoint 

AAPC 

Difference 

Lower CI Upper CI Test Statistic P-Value 

Comparison Full 

Range 

          1992           2011          -0.54^          -1.36^           0.25^          -1.35^           0.18^ 

 

 

 

 

   APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.6: Continued 

 
 

 

 

  Test For Parallelism 

Number of 

Joinpoints 

Degrees of 

Freedom 

Degrees of 

Freedom 

Number of 

Permutations 

P-Value Significance 

Level 

3 Joinpoint(s)               7             24           4500      0.00      0.05 

Final Selected Model: Rejected Parallelism 
 

 

APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.7: Annual percent change, average annual percent change, average annual percent change comparisons, and test of 

parallelism for CRC incidence in whites and blacks; SEER 18 regions (2000-2011) 

 

  Annual Percent Change (APC) 

Cohort Segment Lower 

EndPoint 

Upper 

Endpoint 

APC Lower CI Upper CI Test 

Statistic 

P-Value 

White 1 2000 2008 -2.36^ -2.58 -2.14 -25.51 0.00 

White 2 2008 2011 -4.45^ -5.47 -3.43 -10.07 0.00 

Black 1 2000 2007 -1.40^ -2.10 -0.70 -4.73 0.00 

Black 2 2007 2011 -4.15^ -5.73 -2.55 -6.06 0.00 
 

 

 Average Annual Percent Change (AAPC) 

Cohort Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

White Full Range 2000 2011 -2.94^ -3.20 -2.67 -21.14 0.00 

Black Full Range 2000 2011 -2.41^ -3.02 -1.80 -7.68 0.00 
 

  

  Average Annual Percent Change (AAPC) Comparison 

Cohort Range Lower 

Endpoint 

Upper 

Endpoint 

AAPC 

Difference 

Lower CI Upper CI Test 

Statistic 

P-Value 

Comparison Full Range           2000       2011          -0.52^          -1.22^           0.15^          -1.54^           0.12^ 
 

 

 

  

    APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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  Table 2.7: Continued 

   
 

    

   Test For Parallelism 

Number of 

Joinpoints 

Degrees of 

Freedom 

Degrees of 

Freedom 

Number of 

Permutations 

P-Value Significance 

Level 

1 

Joinpoint(s)  

             3             16           4500      0.02      0.05 

Final Selected Model: Rejected Parallelism 
 

 

 APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.5: Range difference (RD) and rate ratio (RR) for the black-white disparity in CRC incidence; SEER 9 (1975-2011) 

 
Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population 
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Figure 2.6: Evaluation for significant disparity trends in CRC incidence in whites and blacks; SEER 9 (1975-2011) 

 
Disparity is defined as the absolute difference in the incidence in whites and the incidence in blacks for a given year 

APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.7: Evaluation for significant disparity trends in CRC incidence in whites and blacks; SEER 13 (1992-2011) 

 

Disparity is defined as the absolute difference in the incidence in whites and the incidence in blacks for a given year 

APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.8: Evaluation for significant disparity trends in CRC incidence in whites and blacks; SEER 18 (2000-2011) 

 

 
Disparity is defined as the absolute difference in the incidence in whites and the incidence in blacks for a given year 

APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.8: Annual percent change and average annual percent change for incidence disparity in whites and blacks; SEER 9 (1975-

2011) 

          

 Annual Percent Change (APC) 

Segment Lower EndPoint Upper Endpoint APC Lower CI Upper CI Test 

Statistic 

P-Value 

1 1975 1983 -5.96 -18.86 8.98 -0.85 0.39 

2 1983 2004 5.71^ 3.68 7.78 5.87 0.00 

3 2004 2011 -4.20^ -8.13 -0.11 -2.10 0.04 
 

 

 

 
Average Annual Percent Change (AAPC) 

Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

Full Range 1975 2011 1.04 -2.35 4.55 0.60 0.55 
 

  

 

  

    APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.9: Annual percent change and average annual percent change for incidence disparity in whites and blacks; SEER 13 (1992-

2011) 

 

     

 Annual Percent Change (APC) 

Segment Lower 

EndPoint 

Upper Endpoint APC Lower CI Upper CI Test Statistic P-Value 

1 1992 2004 5.02^ 2.68 7.42 4.62 0.00 

2 2004 2011 -3.36 -6.90 0.32 -1.95 0.05 
 

 

 
Average Annual Percent Change (AAPC) 

Range Lower 

EndPoint 

Upper Endpoint AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

Full Range 1992 2011 1.86^ 0.02 3.73 1.98 0.05 
 

  APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.10: Annual percent change and average annual percent change for incidence disparity in whites and blacks; SEER 18 (2000-

2011) 

 

 

 Annual Percent Change (APC) 

Segment Lower EndPoint Upper Endpoint APC Lower CI Upper CI Test 

Statistic 

P-Value 

1 2000 2003 10.19 -5.38 28.33 1.51 0.13 

2 2003 2011 -2.24 -4.76 0.34 -2.06 0.04 
 

 

 Average Annual Percent Change (AAPC) 

Range Lower EndPoint Upper Endpoint AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

Full Range 2000 2011 1.00 -2.75 4.90 0.52 0.61 
 

  

 

   APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.9: Rate of CRC late stage presentation in whites and blacks; SEER 9 (1975 to 2011) 

 

 
Rates are per 100,000 and age-adjusted to the 2000 U.S. standard population 
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Figure 2.10: Evaluation for significant linear trends in late stage CRC presentation in whites and blacks; SEER 9 (1975-2011) 

 
 

  APC indicates annual percentage change 

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.11: Evaluation for significant linear trends in late stage CRC presentation in whites and blacks; SEER 13 (1992-2011)

 
APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Figure 2.12: Evaluation for significant linear trends in late stage CRC presentation in whites and blacks; SEER 18 (2000-2011)

 
APC indicates annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.11: Annual percent change, average annual percent change, average annual percent change comparisons, and test of 

parallelism for CRC late stage at presentation in whites and blacks; SEER 9 (1975-2011) 

         

 Annual Percent Change (APC) 

Cohort Segment Lower 

EndPoint 

Upper 

Endpoint 

APC Lower CI Upper CI Test 

Statistic 

P-Value 

white 1 1975 1983 -0.17 -0.49 0.15 -1.12 0.26 

white 2 1983 1986 -2.12 -4.83 0.67 -1.58 0.11 

white 3 1986 1995 0.20 -0.12 0.52 1.27 0.20 

white 4 1995 2003 -0.93^ -1.33 -0.53 -4.83 0.00 

white 5 2003 2011 0.29 -0.06 0.64 1.69 0.09 

black 1 1975 2011 -0.44^ -0.53 -0.35 -10.00 0.00 
 

 

 Average Annual Percent Change (AAPC) 

Cohort Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

white Full Range 1975 2011 -0.31^ -0.58 -0.04 -2.27 0.02 

white 2000-2011 2000 2011 -0.05 -0.31 0.22 -0.35 0.73 

black Full Range 1975 2011 -0.44^ -0.53 -0.35 -10.00 0.00 

black 2000-2011 2000 2011 -0.44^ -0.53 -0.35 -10.00 0.00 
 

  

    

APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.11: Continued 

 

  Average Annual Percent Change (AAPC) Comparison 

Cohort Range Lower 

Endpoint 

Upper 

Endpoint 

AAPC 

Difference 

Lower CI Upper CI Test 

Statistic 

P-Value 

Comparison Full Range           1975           2011           0.13^          -0.15^           0.41^           0.92^           0.36^ 

Comparison 2000-2011           2000           2011           0.40^           0.12^           0.67^           2.81^           0.00^ 
 

 

 

   Test For Parallelism 

Number of 

Joinpoints 

Degrees of 

Freedom 

Degrees of 

Freedom 

Number of 

Permutations 

P-Value Significance 

Level 

5 Joinpoint(s)              11             50           4500      0.00      0.05 

Final Selected Model: Rejected Parallelism 
 

 

  
 

 

APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.12: Annual percent change, average annual percent change, average annual percent change comparisons, and test of 

parallelism for CRC late stage at presentation in whites and blacks; SEER 13 (1992-2011) 

  Annual Percent Change (APC) 

Cohort Segment Lower 

EndPoint 

Upper 

Endpoint 

APC Lower CI Upper CI Test Statistic P-Value 

white 1 1992 1995 0.33 -0.53 1.20 0.87 0.39 

white 2 1995 2002 -0.86^ -1.16 -0.57 -6.63 0.00 

white 3 2002 2008 -0.27 -0.69 0.14 -1.47 0.14 

white 4 2008 2011 1.10^ 0.13 2.07 2.57 0.01 

black 1 1992 2003 -0.08 -0.44 0.28 -0.48 0.63 

black 2 2003 2011 -1.15^ -1.72 -0.58 -4.26 0.00 
 

 

 Average Annual Percent Change (AAPC) 

Cohort Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test Statistic P-Value 

white Full Range 1992 2011 -0.18 -0.41 0.05 -1.54 0.12 

black Full Range 1992 2011 -0.53^ -0.83 -0.24 -3.54 0.00 
 

  

  Average Annual Percent Change (AAPC) Comparison 

Cohort Range Lower 

Endpoint 

Upper 

Endpoint 

AAPC 

Difference 

Lower CI Upper CI Test Statistic P-Value 

Comparison Full Range           1992           2011           0.35^          -0.02^           0.73^           1.85^           0.06^ 
 

 

   APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 

 

 

 

 
Table 2.12 
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Table 2.12: continued 

   Test For Parallelism 

Number of 

Joinpoints 

Degrees of 

Freedom 

Degrees of 

Freedom 

Number of 

Permutations 

P-Value Significance 

Level 

3 

Joinpoint(s)  

             7             24           4500      0.00      0.05 

Final Selected Model: Rejected Parallelism 
 

 

 

      

           

APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Table 2.13: Annual percent change, average annual percent change, average annual percent change comparisons, and test of 

parallelism for CRC late stage at presentation in whites and blacks; SEER 18 (2000-2011) 

         

 Annual Percent Change (APC) 

Cohort Segment Lower 

EndPoint 

Upper 

Endpoint 

APC Lower CI Upper CI Test 

Statistic 

P-Value 

White 1 2000 2004 0.12 -0.35 0.59 0.69 0.49 

White 2 2004 2008 -0.38 -1.14 0.38 -1.40 0.16 

White 3 2008 2011 1.01^ 0.23 1.80 3.61 0.00 

Black 1 2000 2011 -0.72^ -0.93 -0.50 -7.42 0.00 
 

 

 Average Annual Percent Change (AAPC) 

Cohort Range Lower 

EndPoint 

Upper 

Endpoint 

AAPC Lower CI Upper CI Test 

Statistic 

P-Value 

White Full Range 2000 2011 0.18 -0.10 0.45 1.26 0.21 

Black Full Range 2000 2011 -0.72^ -0.93 -0.50 -7.42 0.00 
 

  

  Average Annual Percent Change (AAPC) Comparison 

Cohort Range Lower 

Endpoint 

Upper 

Endpoint 

AAPC 

Difference 

Lower CI Upper CI Test 

Statistic 

P-Value 

Comparison Full Range           2000           2011           0.90^           0.56^           1.23^           5.27^           0.00^ 
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Table 2.13: Continued 
 

   Test For Parallelism 

Number of 

Joinpoints 

Degrees of 

Freedom 

Degrees of 

Freedom 

Number of 

Permutations 

P-Value Significance 

Level 

2 Joinpoint(s)               5             12           4500      0.00      0.05 

Final Selected Model: Rejected Parallelism 
 

 

  
 

      

APC indicates annual percentage change.  

AAPC indicates average annual percentage change.  

⌃  indicates the APC is significantly different from zero at p = 0.05 
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Chapter 3: 

Explaining Under-Use of Colonoscopic Cancer Screening in  

African Americans: A Systematic Review 

 

3.1 Abstract 

Introduction: Although African Americans have a higher incidence of and mortality from 

colorectal cancer (CRC) than white Americans, they are less likely to undergo CRC screening. In 

light of poor CRC outcomes among blacks, there has been some emphasis on colonoscopic 

screening in this racial subgroup to help reduce CRC incidence and improve CRC outcomes. 

One major national gastrointestinal society has published guidelines recommending colonoscopy 

over other screening modalities in African Americans. As we consider the feasibility of 

modality-specific screening recommendations for black Americans, this systematic review aims 

to synthesize the available information about contributing factors to low uptake of screening 

colonoscopy among African Americans. 

 

Methods: We conducted a systematic review to evaluate barriers to colonoscopic CRC screening 

in African Americans.  We defined barriers as influences hindering age-appropriate CRC 

screening by colonoscopy and categorized these into patient-, provider-, and system-related 

factors. All studies resulting from the literature search were classified as either quantitative or 

qualitative and evaluated for quality with the Consolidated Criteria for Reporting Qualitative 

Research (COREQ) or Strengthening the Reporting of Observational Studies in Epidemiology 

(STROBE) guidelines.  
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Results: Nineteen studies met inclusion criteria. A total of 17 studies evaluated patient-level 

factors, 11 studies evaluated provider-level factors, and 7 studies evaluated system-level barriers. 

Patient barriers to colonoscopic screening included fear, poor knowledge of CRC risk, and low 

perceived benefit of colonoscopy. Provider-level factors included failure to recommend 

screening and knowledge deficits about guidelines and barriers to screening. System barriers 

included financial obstacles, lack of insurance and access to care, and infrequent primary care 

visits. COREQ scores ranged from 16 to 25 out of 32 items, and STROBE scores ranged from 16 

to 21 out of 22 items.  

 

Conclusions: There are several barriers to colonoscopic CRC screening among African 

Americans. As national societies consider specific recommendations for colonoscopic screening 

in African Americans, we must consider these barriers to uptake. Future interventions should 

confront patient fear, patient and physician knowledge about barriers, and access to healthcare 

services. As the Affordable Care Act aims to improve uptake of preventive services, focused 

interventions to increase CRC screening in blacks are essential and timely. 
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3.2 Introduction 

African Americans have a higher incidence of and greater mortality from colorectal 

cancer (CRC) than any other ethnic group in the United States (U.S.) (Howlader, Noone, & 

Krapcho, 2011). These disparities are at least in part attributed to poor screening uptake among 

blacks, despite compelling evidence that CRC screening results in early cancer diagnosis and 

decreased CRC-related mortality (Agrawal et al., 2005; Ananthakrishnan, Schellhase, Sparapani, 

Laud, & Neuner, 2007; Benarroch-Gampel et al., 2012; CDC, 2010; Doubeni et al., 2010; 

Johnson-Jennings, Tarraf, Xavier Hill, & Gonzalez, 2014; Pignone, Rich, Teutsch, Berg, & Lohr, 

2002; Wilkins et al., 2012; Zauber et al., 2012). In recent national estimates, 60% of African 

Americans, compared to 66% of white Americans were compliant with CRC screening 

guidelines (Klabunde et al., 2012). Prompted by these disparities, as well as by data supporting a 

high prevalence of right-sided colonic lesions among blacks, the American College of 

Gastroenterology (ACG) began recommending in 2009 that CRC screening begin at age 45 for 

African Americans, with colonoscopy as the preferred screening method (Cress, Morris, & 

Wolfe, 2000; Nelson, Persky, & Turyk, 1999; Rex et al., 2009; Zauber et al., 2012).  

In a 2002 report on racial and ethnic inequities in healthcare, the Institute of Medicine 

(IOM) conceptualized racial and ethnic disparities in healthcare as the result of factors in patient-

level, provider-level, and healthcare system-level domains (Smedley, Stith, Nelson, & eds.). 

While prior studies have identified individual patient-, provider-, and system-level barriers to 

screening in blacks, the literature lacks a systematic and summative presentation of barriers to 

screening in this racial subgroup (Dimou, Syrigos, & Saif, 2009; McLachlan, Clements, & 

Austoker, 2012; O'Malley, Forrest, Feng, & Mandelblatt, 2005; Ward et al., 2010). Further, 

although recent ACG guidelines emphasize colonoscopy as the preferred screening tool in 
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African Americans, the barriers preventing African Americans from participating in this method 

of screening have not been fully characterized.  

Given these gaps in the literature, we aimed in this study to provide a systematic review 

of peer-reviewed material pertaining to barriers to colonoscopic screening in blacks. We used the 

three domains proposed by the IOM to categorize barriers and assessed studies for quality of 

reporting. Our findings inform clinicians, researchers, and healthcare organizations in the design 

of interventions to address barriers to colonoscopic screening among African Americans and to 

reduce disparities in CRC outcomes.  
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3.3 Methods 

We conducted a search of the Medical Literature Analysis and Retrieval System Online 

(MEDLINE) and Cochrane Central Register of Controlled Trials (CENTRAL) databases with 

the guidance of an experienced university biomedical librarian. To perform a comprehensive 

search, we used keywords and Medical Subject Heading (MeSH) terms to combine the concepts 

of “colorectal cancer,” “colonic polyps,” “colonoscopy,” “preventive health services,” “barriers 

to healthcare,” “health care disparities,” “African Americans,” and “minority groups” (Figure 

3.1). The search was restricted to English language articles published between January 1950 and 

November 2013.   

Studies that met the following inclusion criteria were considered: 1) evaluated African 

Americans between 45 to 75 years old; 2) identified at least one patient-, provider-, or system-

level barrier to uptake of screening colonoscopy in African Americans; and 3) conducted in the 

U.S. Exclusion criteria were: 1) reported barriers to non-colonoscopic screening methods only; 

2) aggregated data and outcomes for multiple methods of screening; 2) did not report barrier 

results specific to African Americans; and 3) only included participants with conditions known 

to confer increased CRC risk.  

Two independent reviewers evaluated abstracts from the initial query results, and a third 

party resolved any discrepancies between reviewers. Full manuscripts for all relevant abstracts 

were reviewed, and those papers meeting inclusion and exclusion criteria were included in the 

study. The reviewers then checked the references of the selected manuscripts by hand and 

considered any studies meeting inclusion criteria that had not been identified in the initial query.  

After selecting the final sample of studies, the two reviewers independently read each 

chosen manuscript and used a uniform spreadsheet to record data regarding the study design, 
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sample characteristics, sample size, percentage of blacks, statistical methods, and barriers to 

colonoscopy identified.  

We defined “barriers” as influences hindering age-appropriate CRC screening by 

colonoscopy. Patient-level barriers included patient preferences and demographic factors that 

influence whether CRC screening is performed. Provider-related items were those factors 

specific to a provider’s behavior or practice that affect whether CRC screening is offered or 

performed. System-level barriers were factors related to access to healthcare services, 

organization of the healthcare system, and healthcare system financing (Smedley et al.).  

Studies were classified as “quantitative” if numeric data were generated by empirical 

statistical tests, standardized instruments and/or predetermined response categories. Studies were 

classified as “qualitative” if data were text-based and/or obtained by open-ended discussions, 

questions, and observations (Curry, Nembhard, & Bradley, 2009). To assess the quality of the 

qualitative interview and focus group studies, reviewers used the Consolidated Criteria for 

Reporting Qualitative Research (COREQ). COREQ is a comprehensive 32-item checklist 

created to promote complete and accurate reporting of qualitative studies (Tong, Sainsbury, & 

Craig, 2007). For the included observational studies, reviewers used the Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE) guidelines, a checklist of 22 

items considered essential for the accurate reporting of observational studies (von Elm et al., 

2014).   
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3.4 Results  

3.4.1 Literature Search Results 

We identified 468 abstracts in our initial query. Of these, we selected 162 for full-text 

review and ultimately included 19 publications in the final manuscript (Figure 3.2). One study of 

the 19 was identified during the manual search. We were unable to locate the full text of one 

article through the access of two university libraries (Paskett, Rushing, D'Agostino, Tatum, & 

Velez, 1997). Tables 3.1 and 3.2 summarize the subject population, study design, and findings of 

the included studies. The majority of studies included low-income subjects from community-

based health centers or primary care facilities in urban areas of the U.S. Study samples were 

mutually exclusive with the exception of the two Winterich et al studies.   

For the 8 included qualitative studies, the range of reported COREQ items was 16 to 25 

items out of 32 with a mean of 19 items. For the 11 observational studies, the range of completed 

STROBE checklist items was 16 to 21 items out of 22 with a mean of 17 items. A total of 17 

studies evaluated patient-level factors, 11 studies evaluated provider-level factors, and 7 studies 

evaluated system-level factors (Figure 3.3).  

Figure 3.4 synthesizes the several identified patient-, provider-, and system-level barriers 

to utilization of CRC screening colonoscopy in African Americans. While our systematic review 

of the literature identified many additional demographic barriers to screening such as patient 

income, education, and age, our model includes only barriers that are salient to blacks and to 

colonoscopy and that are most modifiable by public health or healthcare interventions. Below, 

we review the specific barriers identified within each of the patient-, provider-, and system-level 

domains. 
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3.4.2 Patient-Level Barriers 

We identified several patient-level barriers among African Americans, including fear, 

poor knowledge of CRC risk, lack of knowledge about screening, low perceived benefit of 

colonoscopy, absence of symptoms, low education level, cancer fatalism, and others (Beeker, 

Kraft, Southwell, & Jorgensen, 2000; Benarroch-Gampel et al., 2012; Holt et al., 2009; James, 

Daley, & Greiner, 2011; Janz, Wren, Schottenfeld, & Guire, 2003; Palmer, Midgette, & Mullan, 

2010; Ruggieri et al., 2013; Wilkins et al., 2012; Winterich et al., 2011). 

 

3.4.2.1 Fear 

Fear was cited in 11 studies and was the most prevalent barrier to colonoscopic screening 

among blacks. Studies identified several types of patient fear: 1) fear of pain during 

colonoscopy; 2) fear of feeling invaded during colonoscopy; 3) fear of the bowel preparation 

prior to the procedure; 4) fear of sedation or of the hospital setting; and 5) fear of receiving a 

cancer diagnosis (Bass et al., 2011; Beeker et al., 2000; Benarroch-Gampel et al., 2012; 

Consedine, Ladwig, Reddig, & Broadbent, 2011; Holt et al., 2009; James, Campbell, & Hudson, 

2002; James et al., 2011; Janz et al., 2003; Palmer, Midgette, & Dankwa, 2008; Ruggieri et al., 

2013; Wilkins et al., 2012; Winterich et al., 2009).  

Fear of perceived “invasion” during colonoscopy was a common theme among African 

American males in particular (Bass et al., 2011; Beeker et al., 2000; Benarroch-Gampel et al., 

2012; Holt et al., 2009; James et al., 2011; Palmer et al., 2008; Ruggieri et al., 2013; Winterich et 

al., 2009). Male participants in focus groups and cognitive interviews described colonoscopy as 

“offensive,” “violating,” and “treading on my masculinity” (Beeker et al., 2000; Ruggieri et al., 

2013; Winterich et al., 2009). Another prevalent type of fear stemmed from concerns about being 
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diagnosed with CRC and of undergoing cancer treatment (Bass et al., 2011; Benarroch-Gampel 

et al., 2012; James et al., 2011; Palmer et al., 2008; Wilkins et al., 2012). In addition, qualitative 

study participants described fear of “prolonged illness” and an inability to be cured (Benarroch-

Gampel et al., 2012). Nonetheless, those who believed that the benefits of cancer screening 

outweighed the risks of being diagnosed with cancer were more likely to undergo screening in 

studies (Bass et al., 2011; Palmer et al., 2008; Sabatino et al., 2012). Further, compared to 

patients who had never undergone colonoscopic screening, patients who had undergone 

colonoscopy were less fearful of repeating the procedure and were more likely to prefer 

colonoscopy to other methods of screening in the future (Bass et al., 2011; Holt et al., 2009).  

 

3.4.2.2 Knowledge and Perceived Susceptibility 

We identified several knowledge barriers to colonoscopic screening uptake: 1) low 

perceived CRC risk, 2) lack of understanding of the purpose of screening, and 3) low perceived 

benefit of CRC screening (Bass et al., 2011; Benarroch-Gampel et al., 2012; James et al., 2002; 

James et al., 2011; Janz et al., 2003; Palmer et al., 2008; Taylor et al., 2003; Winterich et al., 

2011). In studies, blacks were often not aware of a high risk of CRC in their racial subgroup 

(James et al., 2011; Palmer et al., 2008; Taylor et al., 2003). For example, in one survey of 76 

African American participants, only 16% believed that blacks had a higher risk of CRC than 

whites. Further, only 53% of black participants believed that CRC was preventable (Taylor et al., 

2003). In one telephone interview study of 635 Georgia residents, African American participants 

reported absence of symptoms as the main reason that screening was “unnecessary” (James et al., 

2002; James et al., 2011). A need for more public awareness about CRC risk and screening was 

also emphasized. Participants in qualitative studies expressed concerns that the benefits of CRC 
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screening were not publicized as widely as breast and prostate cancer in their communities (Bass 

et al., 2011; James et al., 2011).  

 

3.4.2.3 Other Patient-Level Barriers 

The existing literature demonstrates that competing factors such as personal or financial 

obligations, life stressors, an inability to find transportation to or from a procedure, and concerns 

about other more pressing illness or comorbidity also present barriers to colonoscopic screening 

among blacks (James et al., 2011; Lukin et al., 2012; Palmer et al., 2008; Tabbarah, Nowalk, 

Raymund, Jewell, & Zimmerman, 2005; Wilkins et al., 2012). 

 

3.4.3 Provider-Level Barriers 

 Provider-level barriers to screening included lack of provider recommendation for 

colonoscopy, insufficient patient counseling about screening, poor knowledge of CRC screening 

guidelines in African Americans, lack of provider recognition of barriers, and long wait times at 

provider offices (Bass et al., 2011; Benarroch-Gampel et al., 2012; Dimou et al., 2009; James et 

al., 2002; James et al., 2011; Janz et al., 2003; Palmer et al., 2008; White, Sahu, Poles, & 

Francois, 2012; Wilkins et al., 2012; Winterich et al., 2011). 

 

3.4.3.1 Provider Knowledge 

 There is continued controversy about the age to initiate CRC screening in blacks. In a 

cross-sectional survey of 512 physicians in 2012, 28% of physicians identified 45 years as the 

age to initiate colonoscopic screening in African Americans while the remaining suggested 

initiation at age 50 (White et al., 2012). African American physicians were more likely than their 



 

94 
 

non-African American counterparts to report the 45-year-old screening threshold (66.7% vs. 

27.8%; p=0.01).  In two surveys of internal medicine resident physicians at an urban, academic 

medical center, physicians were unaware of previously identified barriers to colonoscopic 

screening among blacks and barriers deemed important by their African American patients 

(Dimou et al., 2009; Wilkins et al., 2012). Moreover, resident trainees in one of these surveys did 

not recognize the importance of several facilitating factors that might motivate their African 

American patients to undergo screening, including receiving a physician’s recommendation for 

colonoscopy, the ability to remove pre-cancerous growths, and believing that the benefit of 

colonoscopy was “worth the effort” (Wilkins et al., 2012). 

 

3.4.3.2 Physician Counseling Practices 

 Lack of a physician recommendation is the most frequently reported provider barrier to 

colonoscopic screening, and several studies demonstrate the importance of provider 

recommendation (Bass et al., 2011; James et al., 2002; James et al., 2011; Palmer et al., 2008; 

Winterich et al., 2011). One study demonstrated that lack of a physician recommendation 

strongly predicted lack of screening uptake (James et al., 2002). Two studies demonstrated a 

positive association between physician recommendation and colonoscopy completion, with rates 

as high as 88-92% among those receiving a physician endorsement for the procedure (Tabbarah 

et al., 2005; Wilkins et al., 2012). 

 Another documented provider-level barrier was insufficient time for patient-provider 

communication to discuss colonoscopy during the patient encounter. In interviews of 635 rural 

participants, blacks were significantly more likely than whites to believe that insufficient 

provider contact time served as a barrier to screening (Janz et al., 2003). 
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3.4.4 System-Level Barriers 

 In our review, we identified several system-level barriers to screening colonoscopy in 

African Americans. These included the cost of the colonoscopy procedure, inadequate healthcare 

insurance coverage for the procedure, few specialist referrals, and limited interactions with a 

primary care physician (Benarroch-Gampel et al., 2012; James et al., 2011; Janz et al., 2003; 

Lukin et al., 2012; Palmer et al., 2008; Tabbarah et al., 2005). 

 

3.4.4.1 Financial Barriers and Lack of Insurance 

The direct financial costs of colonoscopy were widely expressed as barriers to screening 

in the studies we identified. Procedural costs were prohibitive not only for uninsured African 

Americans but as well for African Americans with insurance but without provisions that covered 

the procedure (Benarroch-Gampel et al., 2012; James et al., 2011; Janz et al., 2003; Palmer et al., 

2008; Tabbarah et al., 2005). Cost was also a reported barrier for insured patients with high 

insurance copays (Palmer et al., 2008). 

 

3.4.4.2 Primary Care Provider Visits 

 Infrequent interaction with a primary care provider (PCP) was a reported barrier to 

colonoscopic screening. As demonstrated in a cross-sectional study of 157 patients with a 

primary medical doctor at Mount Sinai Hospital in New York, a higher proportion of 

colonoscopies was completed in patients with three or more visits to their primary doctor within 

one year than in those with fewer than three visits (Lukin et al., 2012). This finding emphasizes 
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that how patients are seen within the healthcare system plays a role in the uptake of preventive 

practices.  
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3.5 Discussion 

3.5.1 Key Findings and Implications 

Disparities exist across the entire cancer control continuum in the U.S. Given its impact 

as the third most common malignancy in the U.S. and the potential for prevention, the American 

Cancer Society has identified increasing CRC screening as a priority for cancer prevention and 

control (ACS, 2014). Despite United States Preventive Service Task Force (USPSTF) 

recommendations that all Americans aged 50-75 undergo screening for CRC and more recent 

recommendations by the ACG to screen African Americans at age 45 with colonoscopy, blacks 

face poor screening uptake (Whitlock, Lin, Liles, Beil, & Fu, 2008). In effort to improve 

screening uptake, this systematic review identifies patient-, provider-, and system-level barriers 

to colonoscopic CRC screening in African Americans. 

By systematically reviewing the existing literature on barriers to colonoscopic screening 

in blacks, we aimed to summarize the barriers in each domain of the IOM inequities in 

healthcare model, recognizing that each domain contributes individually to screening uptake 

while also interacting with the other domains. For example, an individual’s knowledge about 

CRC risk or perceived susceptibility for disease may influence the number of primary care visits 

he attends. Further, poor access to gastroenterology specialists within a healthcare system may 

influence whether a provider recommends screening colonoscopy. It is the interaction between 

these patient, provider, and system contributors that underlie the complex nature of CRC 

screening disparities.  

 One of the key themes we identified is that unmitigated fear strongly undermines 

colonoscopic screening in blacks. This finding is consistent with the literature on barriers to 

screening for prostate and breast cancer. In prostate cancer, procedural fear and concerns of 
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invasion are more prevalent among African American men than non-African American men 

(Bass et al., 2011; Benarroch-Gampel et al., 2012; Ruggieri et al., 2013; Winterich et al., 2009). 

Black males are more likely to report an affront to their masculinity, fear of invasion, and/or 

discomfort with digital rectal examination than white males (Bloom et al., 2006; Consedine et 

al., 2007; Lee, Consedine, & Spencer, 2011). With regard to fear of a cancer diagnosis, the breast 

cancer literature supports that African American women are often deterred from mammographic 

screening because of concern for a breast cancer diagnosis (Peek, Sayad, & Markwardt, 2008). 

While an emphasis has been placed on colonoscopic screening in blacks, procedural resistance 

may imply a role of other screening modalities to overcome these fear barriers. Insistence on 

colonoscopy over other screening tests like FOBT, Fecal Immunochemical Testing (FIT), or 

stool DNA may only further promote disparities in screening. 

Physician-level factors also negatively impact African Americans eligible for CRC 

screening. Failure of providers to recommend CRC screening remains prevalent and is likely 

driven by factors that undermine adherence to other practice guidelines in medicine like 

physician knowledge, lack of outcome expectancy, lack of time and resources, and lack of 

reimbursement (Cabana et al., 1999; Lomas et al., 1989; Woolf, 1993). With respect to 

recommending CRC screening in blacks specifically, these factors are compounded by a lack of 

consensus among medical societies about the appropriate age of and method for initiation of 

CRC screening in blacks.  

Patient decisions also depend on how CRC screening is offered. In a cross-sectional study 

of over 13,000 patients, Jones and colleagues found that when two or more screening options are 

presented, there is increased confusion and decreased adherence to CRC screening by any 

method in both white and African American patients (Jones, Vernon, & Woolf, 2010). In a 2012 
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randomized trial investigating adherence to CRC screening, Inadomi and colleagues 

demonstrated that the highest rates of CRC screening among blacks were achieved when patients 

were counseled to undergo FOBT (56%) or were offered a choice between FOBT and 

colonoscopy (54%). Similar to the Jones et al study, the highest rates of colonoscopy, were 

achieved when the colonoscopy option was presented alone (34% in the colonoscopy arm vs. 

20% in the choice arm) (Inadomi et al., 2012).  

 

3.5.2 Suggested Directions for Future Research  

 Our findings inform future approaches to address barriers to screening colonoscopy in 

African Americans. 

 

3.5.2.1 Patient-Level Barriers and Future Strategies 

In light of the pervasive deterrent role of fear among black Americans considering cancer 

screening, future interventions should focus on strategies to understand and confront this barrier. 

Our findings encourage interventions that employ peer support and community education to help 

allay patient fears of screening with colonoscopy. This approach will involve the creation of 

evidence-based, tailored interventions to directly and responsibly address the maladaptive 

cognitions that undermine receipt of colonoscopy.  

 Poor patient knowledge about CRC risk and susceptibility suggests that enhancing patient 

knowledge about colonoscopy may improve uptake rates among African Americans. In one 

study, blacks who completed screening advocated for education strategies to implore others to do 

the same (Bass et al., 2011). These screened patients have suggested educating the African 

American community via wellness vans, empowering community organizations with knowledge, 
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and using influential individuals as advocates (Bass et al., 2011; May, Whitman, Varlyguina, 

Bromely, & Spiegel, 2014). While the data supporting community- and peer-based education are 

limited in CRC, the Community Preventive Services Task Force emphasizes the benefits of such 

methods for other malignancies and suggests further investigations in CRC (Sabatino et al., 

2012).  

 

3.5.2.2 Provider-Level Barriers and Future Strategies 

Given the importance of patient-provider communication, future interventions should 

evaluate the most effective ways for providers to discuss screening with patients and increase 

provider knowledge of patient barriers to screening. In addition, we should develop models and 

tools that encourage shared decision-making about CRC screening between African American 

patients and their care providers. That patients encouraged by physicians to pursue colonoscopy 

are very likely to complete screening activities speaks to the powerful influence providers have 

concerning patient screening behaviors (Tabbarah et al., 2005; Wilkins et al., 2012). Lastly, 

future research must determine whether optimal physician counseling practices are to suggest 

colonoscopy alone or to provide a menu of screening options to black patients.   

 

3.5.2.3 System-Level Barriers and Future Strategies 

The prevailing system barriers to offering colonoscopy screening in African Americans 

are the direct costs of screening, inadequate health insurance coverage, fewer PCP visits, and 

poor access to specialists. The Affordable Care Act (ACA) may provide an opportunity to reduce 

barriers to screening by providing improved access to care and eliminating copays for preventive 
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services (NAS, 2014). However, there remain uncertainties about the ACA’s potential to 

eliminate disparities in CRC screening for African Americans.  First, as the ACA mandates 

coverage for CRC screening according to USPSTF guidelines, the reform will not apply to 

screening at age 45 in blacks, as recommended by the ACG. Second, insurance coverage alone 

may not be sufficient to improve screening uptake. As a proxy for predicting the response to the 

ACA, investigators studied the impact of fee waivers on colonoscopies for members of the 

University of Texas health plan starting in 2009 (Khatami et al., 2012). The study demonstrated a 

limited but significant increase in colonoscopies by 1.5%, concluding that measures beyond 

elimination of financial barriers are needed to impact rates of colonoscopic screening in the U.S. 

(Khatami et al., 2012). Third, the preventive medicine literature reveals that when previously 

uninsured patients gain coverage, there is usually a delay before they use services at rates equal 

to continuously insured patients (Sudano & Baker, 2003). Future studies should investigate the 

effect of the ACA and Medicaid expansion on CRC screening uptake specifically in African 

Americans not only immediately after the expansion, but also over time. 

 Also at the systems level, efforts should be made to standardize screening 

recommendations for blacks given the lack of consensus among the major medical societies on 

the recommended age of initiation and screening modality. If the ACG and other national 

societies recommend screening initiation at age 45 for blacks, we must evaluate the effect that 

earlier screening has on uptake of colonoscopy and CRC outcomes in African Americans. 

Likewise, there is a need for a better understanding of how a strong recommendation for 

colonoscopy over other screening methods influences screening uptake and CRC outcomes in 

blacks. Lastly, given the indirect costs and burden of pursuing colonoscopy, system-level 



 

102 
 

interventions might include assistance programs and ancillary provider liaison programs to 

reduce the logistical conflicts to obtaining colonoscopy. 

3.5.3 Study Strengths 

 There were several strengths to this study. First, we focused on a high-risk and under-

screened population with poor CRC outcomes. Second, we specified barriers to colonoscopic 

screening, which is highly promoted among blacks but understudied. As professional societies 

begin to consider tailored screening recommendations for African Americans, this information 

will help determine the feasibility of recommending colonoscopic screening over other 

modalities. Third, all of the studies included in our review reported a majority of the quality 

checklist criteria. Lastly, our findings inform physicians, investigators, and healthcare 

organizations as they design and test targeted interventions to address the many barriers to 

colonoscopic screening in blacks. 

 

3.5.4 Study Limitations 

The limitations of this study are similar to those of other systematic reviews. We relied 

on published literature only, which can result in publication bias. In addition, given that multiple 

studies did not address all of the IOM domains and that primary studies may not have reported 

outcomes that were facilitators to colonoscopy, the review may also be biased by selective 

reporting. The majority of studies included African American subjects from low- and middle-

income settings. Thus, our findings may not be representative of blacks in higher socioeconomic 

standing. While our intentions were to review and summarize facilitators and barriers to 

colonoscopic screening in African Americans, several of the factors identified and depicted in 

our conceptual model may not be specific to blacks. Concepts like fear, susceptibility, cost, and 
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provider knowledge of clinical guidelines appear to affect blacks disproportionately in the 

literature, while factors like insurance and frequency of primary provider visits are also 

contributors in non-African Americans (Bloom et al., 2006; Consedine et al., 2007; Janz et al., 

2003; Lee et al., 2011). Finally, while we make several suggestions for future interventions, it is 

difficult to prioritize these efforts or to be certain that the proposed solutions will ultimately 

mitigate disparities in CRC screening in African Americans. Further work in this area will be 

useful to determine which factors have the greatest impact on increasing the uptake of 

colonoscopy.  

 

3.5.5 Conclusion 

In conclusion, the findings of our study imply strategies for clinicians, researchers, and 

health systems to improve utilization of colonoscopic screening in black Americans. In this era 

of healthcare reform, it is now possible for physicians and patients to engage in an open dialogue 

about CRC screening without the shroud of financial impossibility that has previously stifled 

many patients’ ability to receive appropriate care.  The onus now falls upon patients and 

providers to utilize these services and on researchers and healthcare organizations to determine 

how to translate our knowledge about screening barriers into equitable delivery of CRC 

screening to all Americans.   
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3.6 Tables and Figures 

 

Figure 3.1: Medline search terms 

 
 

 

 

Figure 3.2: Results of literature search 
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Table 3.1: Barriers to colonoscopic screening in African Americans: qualitative studies 

Study 

Subject 

Population % AA Study Design Patient Barriers Provider Barriers 

System 

Barriers 

Study Quality 

Assessment 

James et al, 

2011 (von 

Elm et al., 

2014) 

38 low-income 

adults at an urban 

community health 

center 

100 Cross-

sectional 

interviews and 

focus groups 

Knowledge, fear (pain, 

invasion, cancer 

diagnosis and 

treatment), 

colonoscopy bowel 

preparation, cost, 

mistrust of provider and 

system 

Insufficient counseling 

and long wait times 

with primary care 

provider 

 25 of 32 

COREQ items 

Palmer et al, 

2010 

(Paskett et 

al., 1997) 

60 adults with no 

history of colon 

cancer in an urban 

community health 

center in 

Washington DC 

100 Cross-

sectional 

interviews 

Colonoscopy bowel 

preparation, perceived 

high risk and low 

benefit of colonoscopy, 

fear (invasion, sedation, 

and hospital/clinic 

setting) 

 Lack of 

insurance 

16 of 32 

COREQ items 

Winterich et 

al*, 2011 

(James et 

al., 2011) 

65 men with three 

levels of 

education from 

urban and rural 

settings in North 

Carolina 

54 Cross-

sectional 

interviews 

Low education, fear of 

pain, and fear of 

invasion 

  18 of 32 

COREQ items 

Bass et al, 

2011 

(Wilkins et 

al., 2012) 

23 low-income 

and insured adults 

from clinic at 

large urban 

hospital 

 

100 Cross-

sectional focus 

groups  

 

Knowledge, fear 

(procedure, invasion, 

cancer diagnosis), and 

perceived lack of 

benefit of screening 

Insufficient counseling 

and lack of physician 

recommendation 

 21 of 32 

COREQ items 

Holt et al, 

2009 

(Beeker et 

al., 2000) 

165 adults from 

rural and urban 

counties in 

Alabama with 

high projected 

rates of colon 

cancer 

59 Cross 

sectional focus 

groups  

Knowledge, low 

perceived risk of 

cancer, and fear (pain, 

cancer diagnosis, 

invasion 

embarrassment) 

Lack of physician 

recommendation 

 21 of 32 

COREQ items 
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Winterich et 

al*, 2009 

(Ruggieri et 

al., 2013) 

64 men with three 

levels of 

education from 

urban and rural 

settings in North 

Carolina 

55 Cross-

sectional 

interviews 

Fear of invasion  Financial 

barriers, 

lack of 

insurance 

and lack of 

referral 

19 of 32 

COREQ items 

Palmer et al, 

2008 

(Winterich 

et al., 2011) 

36 adults with no 

history of colon 

cancer from urban 

setting in 

Washington DC 

100 Cross-

sectional 

interviews  

Knowledge, lack of 

understanding of 

procedure, low 

perceived risk of 

cancer, fear (pain, 

invasion, cancer 

diagnosis), mistrust of 

provider, competing 

priorities, and 

transportation 

Lack of physician 

recommendation 

Financial 

barriers, 

lack of 

insurance 

and of 

referral 

20 of 32 

COREQ items 

Beeker et al, 

2000 (Tong 

et al., 2007) 

Approximatel

y 140 insured 

adults from 

urban and 

rural settings 

in several 

states 

Not Stated Cross-

sectional 

focus groups 

Fear and anxiety of 

invasion 

  12 of 32 

COREQ items 

** These two studies used the same study population in 2002 and in 2009  

AA, African American; COREQ, Consolidated criteria for reporting qualitative research 
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Table 3.2: Barriers to colonoscopic screening in African Americans: quantitative studies 

Study 

Subject 

Population % AA 

Study 

Design Patient Barriers Provider Barriers 

System 

Barriers 

Study Quality 

Assessment 

Ruggieri et 

al, 2013 

(Janz et al., 

2003) 

102 patients in 

an urban 

setting and 29 

internal 

medicine 

residents 

95 Cross-

sectional 

survey 

Fear (cancer, 

complications, pain), 

embarrassment, 

bothersome preparation, 

and cancer fatalism 

Physicians did not 

identify: 1) patient 

barriers (fear of pain, 

cancer diagnosis, 

embarrassment, and 

bowel preparation); 2) 

patient motivations 

(screening to avoid 

illness, removing pre-

cancerous growths, and; 

3) patient facilitators 

(physician 

recommendation, 

accuracy of colonoscopy, 

and peace of mind) 

 17 of 22 

STROBE 

items 

Lukin et al, 

2012 (James 

et al., 2002) 

157 

unscreened 

patients in 

urban New 

York setting 

100 Cross 

sectional 

interviews 

and chart 

review 

within 

randomized 

trial 

 

Non-significant trend 

between comorbid 

conditions and 

unscreened status 

 Higher 

proportion of 

colonoscopies 

in patients with 

more primary 

care visits (p-

value not 

reported) 

17 of 22 

STROBE 

items 

White et al, 

2012 

(Consedine 

et al., 2011) 

512 American 

Medical 

Association 

family 

practitioners, 

internists, and 

gastroenterolo

gists 

1.8 Cross-

sectional 

web-based 

survey 

 28% correctly identified 

45 as the age to screen 

AAs.  AA physicians 

were more likely than 

non-AAs to identify this 

age (67% vs. 27.8%) 

 

 17 of 22 

STROBE 

items 

Wilkins et 

al, 2012 

635 rural 

Georgia 

20 Cross-

sectional 

Lack of understanding, 

fear (complication, 

Insufficient time with 

physician was more likely 

Financial 

barriers were 

16 of 22 

STROBE 
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(Benarroch-

Gampel et 

al., 2012) 

residents interviews bowel preparation, pain), 

lack of perceived 

benefit, lack of 

symptoms, and 

transportation problems 

were more likely to be 

reported by AAs than by 

whites 

to be reported by AAs 

than by whites 

more likely to 

be reported by 

AAs than by 

whites 

items 

Benarroch-

Gampel et 

al, 2012 

(Holt et al., 

2009) 

974,879 Texas 

Medicare 

Beneficiaries 

7.2 Retrospectiv

e review of 

Medicare 

claims 

Low income negatively 

correlated with 

colonoscopy use 

  

 

21 of 22 

STROBE 

items 

Consedine et 

al, 2011 

(Bass et al., 

2011) 

245 AAs, 

Jamaicans, 

and European-

Americans in 

urban New 

York 

34 Cross-

sectional 

survey 

Fecal/rectal 

embarrassment and 

physician-patient 

intimacy embarrassment 

were reported by AAs 

and predicted screening. 

No difference across 

racial/ethnic groups 

  16 of 22 

STROBE 

items 

Ward et al, 

2010 ( 

Smedley et 

al.) 

30 residents in 

an urban 

academic 

internal 

medicine 

program 

13 Cross-

sectional 

survey 

 Few residents perceived 

barriers including cost, 

access to care, need for 

referrals, and mistrust. 

Residents identified low 

patient knowledge, fear, 

logistics, bowel 

preparation, conflicting 

obligations, and 

comorbidities 

 14 of 22 

STROBE 

items 

Tabbarah et 

al, 2005 

(Palmer et 

al., 2008) 

375 low-

income 

patients in 

urban 

Pennsylvania 

health centers 

 

47 Cross-

sectional 

telephone 

survey 

Transportation problems 

were more likely to be 

reported by AAs than by 

whites 

 Financial 

barriers more 

likely reported 

by AAs than 

whites 

20 of 22 

STROBE 

items 
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Janz et al, 

2003 

(Palmer et 

al., 2010) 

355 residents 

of urban 

Michigan 

48 Cross-

sectional 

telephone 

survey 

Knowledge (AAs were 

more likely than whites 

to have never heard of 

colonoscopy) 

Lack of physician 

recommendation for 

colonoscopy compared to 

FOBT or flex sig (p-value 

not reported).  

Recommendation 

associated with high 

colonoscopy completion 

(88-92%) 

 16 of 22 

STROBE 

items 

Taylor et al, 

2003 

(Sabatino et 

al., 2012) 

74 patients in 

low-income, 

urban Seattle 

primary care 

center  

100 Cross-

sectional 

mail or 

telephone 

survey 

16% believed AAs more 

likely than whites to get 

colon cancer. 53% 

believed colon cancer 

was preventable.  Beliefs 

did not correlate with 

colonoscopy rates 

Ever having a physician 

recommendation was 

associated with having 

had a colonoscopy in the 

last 10 years 

 

 17 of 22 

STROBE 

items 

James et al, 

2002 

(Winterich 

et al., 2009) 

397 

participants in 

church-based 

health 

programs in 

urban North 

Carolina 

98 Cross-

sectional 

telephone 

survey 

Lack of symptoms and 

lower age negatively 

correlated with 

colonoscopy within the 

prior 5 years.  Fear 

reported but did not 

correlate colonoscopy 

rates 

Lack of physician 

recommendation 

negatively correlated with 

colonoscopy rates 

Financial 

barriers 

reported did not 

correlate with 

colonoscopy 

rates 

18 of 22 

STROBE 

items 

Unless noted in table, results reported are statistially significant. 

AA, African American(s); STROBE, Strengthening the Reporting of Observational Studies in Epidemiology  
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Figure 3.3: Number of studies identifying patient, provider, and system barriers to colonoscopic 

screening in blacks 
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Figure 3.4. Summary of barriers to uptake of colonoscopic colorectal cancer screening among 

African Americans  
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Chapter 4: 

Low Uptake Of Colorectal Cancer Screening Among African Americans  

in an Integrated Veterans Affairs Healthcare Network 

 

4.1 Abstract 

Introduction: Disparities in colorectal cancer (CRC) screening are the result of interplay 

between patient characteristics, provider practices, and attributes of the healthcare system. As 

inequalities in access to healthcare are minimized in the Veterans Affairs (VA) health system, 

the VA is an ideal setting to test whether patient-level and provider-level factors impact CRC 

screening after controlling for system-level factors. We examined rates and predictors of CRC 

screening uptake as well as time-to-screening in a population of African Americans and non-

African Americans in a healthcare system that minimizes variation in insurance and access. 

 

Methods: We studied a random sample of African American and non-African American 

Veterans in the VA Greater Los Angeles Healthcare System, an integrated network of 12 sites 

serving a racially- and ethnically-diverse population in Southern California. The primary 

outcomes were 1) uptake of any CRC screening procedure after the age of screening eligibility 

(age ≥50 for non-African Americans and African Americans before 2009 and age ≥45 for 

African Americans after 2009); and 2) uptake of colonoscopic screening after the age of 

screening eligibility. We performed logistic regression to compare screening uptake and 

predictors of screening in African Americans and non-African Americans and Cox proportional 

hazards regression analysis to compare time-to-screening. 
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Results: The overall screening rate by any method was 50% (N=357). Adjusted rates for any 

screening were lower among African Americans than non-African Americans (42%v.58%; 

OR=0.49,95%CI=0.31–0.77). Colonoscopic screening was also lower in African Americans 

(11%v.23%; adjusted OR=0.43,95%CI=0.24–0.77). Other than race, homelessness, lower 

service connectedness, taking more prescription drugs, and not seeing a primary care provider 

within two years of screening eligibility predicted lower uptake of screening. Time-to-screening 

colonoscopy screening was longer in African Americans (adjusted HR=0.43,95%CI=0.25–0.75). 

 

Conclusions: We found marked disparities in CRC screening despite similar access to care 

across races. Despite current guidelines aimed to increase screening in African Americans, 

participation in screening remained low and use of colonoscopy was infrequent. Poor adherence 

to guidelines may be due to inadequate provider knowledge, failure of providers to recommend 

screening to African Americans, ineffective communication between providers and patients, or 

patient refusal of recommendations. 
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4.2 Introduction 

The specific causes for colorectal cancer (CRC) outcome inequalities in African 

Americans are not fully characterized. Biologic susceptibility, a dietary proclivity to fats and red 

meats, increased smoking, social and economic disparities, and low utilization of screening 

methods have been implicated (Agrawal et al., 2005; Baquet & Commiskey, 1999; Butler et al., 

2003). Particular attention has been paid to low adherence to screening guidelines among African 

Americans, and multiple studies demonstrate that African Americans are less likely to engage in 

CRC screening than non-African Americans (Agrawal et al., 2005; Ananthakrishnan, Schellhase, 

Sparapani, Laud, & Neuner, 2007; Benarroch-Gampel et al., 2012; Breen, Wagener, Brown, 

Davis, & Ballard-Barbash, 2001; CDC, 2010; Doubeni et al., 2010; Johnson-Jennings, Tarraf, 

Xavier Hill, & Gonzalez, 2014; Wilkins et al., 2012). In 2009, in response to evidence 

supporting a younger age of presentation and a high prevalence of proximal tumors in African 

Americans, the American College of Gastroenterology (ACG) updated CRC screening 

guidelines, suggesting initiation of CRC screening at age 45 and use of colonoscopy as the 

preferred screening modality in African Americans (Rex et al., 2009).  

The 2002 Institute of Medicine (IOM) report, Unequal Treatment: Confounding Racial 

and Ethnic Disparities in Health Care, attributed healthcare disparities to the interplay between 

patient characteristics, provider practices, and attributes of the healthcare system (Smedley, Stith, 

& Nelson, 2003). Patient-level characteristics are defined as demographic and health 

characteristics unique to an individual that may predict or act as barriers to screening. Provider-

related factors include specific practices or preferences that may determine whether screening is 

recommended by a clinician. System-level attributes are the aspects of the healthcare system that 

affect a patient’s ability to obtain CRC screening.  
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The Veterans Affairs (VA) health system presents an ideal model to test whether patient 

and provider factors impact CRC screening after controlling for system-level factors. Because 

access inequalities are minimized in the VA, and given recent studies indicating fewer disparities 

in CRC treatment in VA settings, it is possible that CRC screening rates are equal between races 

in the VA population.  However, the extent to which disparities in screening adherence currently 

exist in the VA population is unknown (Sabounchi, Keihanian, & Anand, 2012).  

We aimed to determine rates of screening uptake and time to screening uptake in African 

American and non-African American Veterans in a large VA Healthcare System database. In 

addition, we sought to identify modifiable predictors of CRC screening in non-African American 

and African American Veterans using a conceptual framework accounting for a wide range of 

clinical and demographic characteristics.   
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4.3 Methods 

4.3.1 Study Population and Data Collection 

This study was reviewed and approved by the West Los Angeles-Veterans Affairs 

Institutional Review Board. We sought patients seeking care in the VA Greater Los Angeles 

Healthcare System, an integrated network of 12 sites serving a diverse population in Southern 

California. We used a random number generator to identify African Americans over age 45 years 

and non-African Americans over age 50 years. We then extracted demographic and clinical data 

from the VA electronic medical records, the Computerized Patient Record System (CPRS). 

Included subjects were eligible for initial CRC screening between January 1996 and October 

2012. Before January 2009, all subjects were considered screening eligible after a 50th birthday. 

Due to new screening recommendations for African Americans in the 2009 ACG CRC screening 

guidelines, we also included African Americans who turned 45 after 2009.  

We excluded subjects with one or more of the following: 1) no VA CPRS chart notes 

within two years of his/her age of CRC screening eligibility; 2) a history of colon, rectal, or CRC 

diagnosed before his/her age of eligibility; 3) a colectomy performed before age of eligibility; 4) 

a recorded family history of colon, rectal, or CRC; 5) a history of ulcerative colitis or Crohn’s 

disease; or 6) CRC screening at any time before his/her age of screening eligibility (colonoscopy, 

flexible sigmoidoscopy, colonography, barium enema, Fecal Immunochemical Testing (FIT) or 

Fecal Occult Blood Test (FOBT)). 

 

4.3.2 Outcome Variables 

The primary outcome was uptake of any CRC screening procedure after the age of 

screening eligibility (age ≥50 for non-African Americans and African Americans before 2009 
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and age ≥45 for African Americans after 2009). Included screening methods were those listed in 

the 2009 ACG guidelines: colonoscopy, flexible sigmoidoscopy, colonography, barium enema 

imaging, FIT, or FOBT. Secondary outcomes were uptake of colonoscopic screening and time-

to-screening, which we calculated by subtracting the date of CRC screening from the date of 

screening eligibility. If multiple screening methods were employed, we used the date of the first 

screening test as the endpoint. 

 

4.3.3 Predictor Variables 

Prior to data collection, we created a conceptual model to delineate potential predictors 

and barriers to screening uptake. The conceptual framework was informed by the IOM 

disparities report and includes predisposing patient characteristics, provider practices, and 

system-level factors that predict or act as barriers to screening (Smedley et al., 2003). Using a 

standard data extraction form, we systematically extracted CPRS data for each included subject.  

Demographic characteristics included sex, race/ethnicity, zip code, level of service 

connectedness to the VA, history of combat experience, marital status, employment, and housing 

status at age of eligibility. We also extracted health information from the age of screening 

eligibility for each subject, including physiological and psychological comorbidities, number of 

primary care physician visits, substance abuse history (alcohol, tobacco, and illicit drugs), and 

use of prescription medications, psychiatric medications, narcotics, NSAIDs and aspirin. We 

computed a Charlson Comorbidity Index score for each subject, where higher scores reflect 

greater disease burden (Charlson, Szatrowski, Peterson, & Gold, 1994). The index is a tool that 

has been validated for use in administrative databases, with a higher score corresponding to a 

larger burden of co-morbidity (Charlson et al., 1994; Deyo, Cherkin, & Ciol, 1992). 
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Specific information about subject socioeconomic status (SES) is not available in CPRS. 

As a proxy for SES, we used subject zip code and data on median income by zip code to 

compute a SES income variable for each subject. Data on median incomes were obtained from 

the American Community Survey (USCB, 2011). Estimates are based on five years of data 

collection within each zip code and are subdivided by race.  

Service connectedness is a system-level variable for patients treated at VA hospitals 

based on the degree to which a given injury or condition can be attributed to military service 

experiences. In our analysis, service connectedness was a three-level variable, where patients 

with no service connectedness (none) were compared to those with 10-50% service 

connectedness (low) and those with more than 50% service connectedness (high). In the VA 

system, individuals with high service connectedness do not bear financial responsibility for 

screening services, while those with low service connectedness bear some financial 

responsibility. In addition to service connectedness, we documented if each subject had medical 

insurance and/or care outside the VA healthcare network.  

 

4.3.4 Statistical Analyses 

4.3.4.1 Sample Size Calculation 

Our objective was to measure the independent effect of African American race on 

screening uptake while controlling for relevant confounders.  To ensure the sample size was 

large enough to detect significant differences between African Americans and non-African 

Americans, we performed a power calculation using a two-sided test with 80% power. Based on 

prior literature estimates of a 41% screening rate in African Americans and a 56% screening rate 
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in non-African Americans, we determined that at least 174 individuals would be needed for each 

study group (Agrawal et al., 2005).  

 

4.3.4.2 Data Analyses 

For race, we used a dichotomous variable – African American versus all other 

racial/ethnic groups. The non-African American cohort included individuals of Caucasian, 

Hispanic, Asian, and other non-African American descent. We performed independent samples t-

tests and chi-squared tests to examine differences in demographic variables between African 

American and non-African American subjects.  

To examine predictors of screening utilization, we conducted both univariate and 

multivariate logistic regression analyses for screening by any method or by colonoscopy. We 

included predictors in multivariate models if univariate odds ratios had p-values <0.05 and 

adjusted correlated predictors to reduce overlapping variance. We then utilized Cox proportional 

hazard regression analyses to examine the effect of each predictor variable on time-to-screening 

uptake. Further, we explored predictors of screening in the overall study sample and in the 

subgroup of African Americans using the same approach. To examine differences in time-to-

screening between African American and non-African Americans, we performed Kaplan-Meier 

survival analyses with log-rank testing. We applied censoring when a subject died before 

screening or if a subject remained unscreened at the end of the study. As less than 3% of the 

sample had missing data, we did not impute missing values. 
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4.3.4.3 Sensitivity Analyses 

We performed two sensitivity analyses. First, we compared time-to-screening for African 

Americans over age 45 to time-to-screening for non-African Americans over age 50 in order to 

assess for an independent effect of the African Americans between ages 45 and 50 considered 

non-adherent to screening guidelines when guidelines changed in 2009. In our second sensitivity 

analyses, we excluded the small subset of non-African American minorities (Hispanic, Asian, 

and other non-Caucasians) from the non-African American sample to compare screening uptake 

between African Africans and Caucasians.  

 

All analyses were conducted using SAS for Windows, version 9.3 (SAS Institute, Inc.; Cary, NC, 

USA). 
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4.4 Results  

4.4.1 Descriptive Characteristics and Screening Uptake 

Figure 4.1 details the inclusion and exclusion criteria that yielded our final sample of 357 

subjects. As shown in Table 4.1, African Americans were significantly different from non-

African Americans in frequency of homelessness (p<0.01), median income (p<0.01), number of 

primary care visits within two years of age of screening eligibility (p<0.01), and number of 

prescriptions at age of eligibility for screening (p=0.03). 

A total of 179 (50%) subjects received CRC screening by at least one method. Forty-two 

percent of African Americans were screened by any method, compared to 58% of non-African 

Americans. In adjusted logistic regression analysis, African Americans were 51% less likely to 

receive screening by any method when compared to non-African Americans (adjusted OR=0.49, 

95%CI=0.31–0.77). Colonoscopy uptake also varied by race. Overall, 17% of VA subjects were 

screened by colonoscopy. Eleven percent of African Americans were screened by colonoscopy, 

compared to 23% of non-African American subjects (adjusted OR=0.43, 95%CI=0.24–0.77).  

Figure 4.2 demonstrates that time to screening by any method was significantly longer in 

African Americans vs. non-African Americans (adjusted HR = 0.63; 95%CI = 0.46–0.85). When 

we restricted the time-to-screening analyses to uptake of screening colonoscopy, time-to-

screening in African Americans compared to non-African Americans was also longer (adjusted 

HR=0.43; 95%CI=0.25–0.75).  

 

4.4.2 Predictors of Colorectal Cancer Screening Uptake  

In addition to race, we identified several additional predictors of CRC screening uptake. 

Both unadjusted and adjusted odds ratios for key predictors of screening by any method are 
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shown in Table 4.2. African American race (OR=0.49, 95%CI=0.31–0.77), homelessness 

(OR=0.43, 95%CI=0.25–0.77), lack of a primary care visit within two years of screening 

eligibility (OR=4.86, 95%CI=2.10–11.26), greater use of prescription drugs (OR=0.75, 

95%CI=0.61–0.93), and lower service connectedness (OR=1.33, 95%CI=1.01–1.77) were 

independent predictors of lower screening by any method.  

When examining predictors of CRC screening by colonoscopy, African American race 

(OR=0.43, 95%CI=0.24–0.77) and lower service connectedness (OR=1.46, 95%CI=1.06–2.02) 

were predictive of lower screening uptake in adjusted multivariate models.  When we examined 

time-to-screening, we found that both race (HR=0.63, 95%CI=0.46–0.85) and lack of primary 

care visits within two years of screening eligibility (HR=3.26, 95%CI=1.75–6.07) were 

significant in multivariate analyses, predicting greater time-to-screening by any method. 

 

4.4.3 Race-Specific Predictors of Colorectal Cancer Screening 

After determining an association between race and screening uptake, we sought 

predictors of screening within the subset of African Americans. Not visiting a primary care 

provider within two years of screening eligibility (adjusted OR=3.09, 95% CI=1.25–7.64) and 

homelessness (adjusted OR=0.47, 95% CI=0.24–0.95) were associated with lower screening 

uptake by any method for African Americans.  No variables predicted uptake of screening by 

colonoscopy in African Americans. 
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4.4.4 Sensitivity Analyses: American College of Gastroenterology Guideline Changes and 

Other Minority Groups 

To study the impact of the 2009 ACG CRC screening guideline changes, we performed a 

sensitivity analysis in which we compared screening uptake in African Americans vs. non-

African Americans over the age of 50: uptake was 42.4% vs. 58.1%, respectively (p=0.003). 

Differences in uptake of colonoscopic screening also remained significant (11.1% vs. 22.9%; 

p=0.003) when only subjects aged 50 and older were included. Notably, only 6 additional 

African Americans became eligible for screening when the 2009 guideline change was applied.  

In order to assess for possible bias from the inclusion of non-African American minority 

groups (Hispanic, Asian, and non-Caucasians), we also conducted a sensitivity analysis that 

excluded this subgroup from the dataset. When comparing African Americans to whites, uptake 

of any screening was 42.1% vs. 58.1% (p=.005) while uptake of colonoscopic screening was 

11.2% vs. 22.8% (p=.006).  
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4.5 Discussion 

4.5.1 Summary of Findings 

 We found that previously described disparities in uptake of CRC screening in African 

Americans were also evident in a sample of randomly selected patients in a large, urban VA 

healthcare network that minimizes variation in insurance and access to care. African Americans 

were 51% less likely to uptake CRC screening by any method. Further, despite ACG 

recommendations for screening by colonoscopy in African Americans, uptake of screening 

colonoscopy was 46% lower in African American Veterans than in non-African American 

Veterans in our adjusted models. These screening uptake patterns persisted over time in survival 

analysis.   

When adjusting for race, homelessness, low service connectedness, greater use of 

prescription drugs, and lack of a primary care visit within two years of CRC screening eligibility 

independently predicted low screening. Notably, individuals with a primary care visit within two 

years of CRC screening eligibility were nearly four times more likely to have had at least one 

CRC screening test. For screening by colonoscopy, race and service connectedness again 

emerged as significant predictors. Further, when we examined the subset of African American 

Veterans, we found that a primary care visit within two years of screening eligibility and having 

a place of residence were associated with an increased likelihood of screening. 

 The 16% difference in overall screening uptake between African Americans and non-

African Americans is within the range of the 6% to 18% discrepancy seen in the non-VA 

published literature (Agrawal et al., 2005; Ananthakrishnan et al., 2007; Services, 2012).  Our 

finding of an 11% uptake of colonoscopy among African Americans is also consistent with prior 

research (Cooper & Koroukian, 2004; Shih, Zhao, & Elting, 2006). While racial differences in 
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CRC screening resolve after adjusting for SES in some studies, we did not identify an 

independent role of SES when adjusting for zip-code-based income (O'Malley, Forrest, Feng, & 

Mandelblatt, 2005). This may reflect smaller variations in SES status among VA patients versus 

other healthcare settings, or may reflect partial omitted variable bias in the use of zip-code-based 

income as a proxy for SES (Doubeni, Laiyemo, Reed, Field, & Fletcher, 2009; Seeff et al., 

2004).  

Use of primary care services as a predictor of CRC screening has been demonstrated in 

both African Americans and non African Americans in the literature (Seeff et al., 2004; Zapka, 

Puleo, Vickers-Lahti, & Luckmann, 2002). Similarly, there are known associations between 

having a usual place of medical care and uptake of prostate cancer screening in African 

American males as well as with uptake of breast and cervical cancer screening in African 

American women (Ross, Taylor, & Howard, 2011; Selvin & Brett, 2003). The common 

relationship across various screening programs emphasizes the role that regular use of medical 

care plays in uptake of screening and preventive services (Cronan et al., 2008). Perhaps more 

striking, our study demonstrates that even in a healthcare network where all Veterans have 

similar access to services, those subjects who see a primary care provider near the age of CRC 

screening eligibility are most likely to be enrolled in a screening program.  

 

4.5.2 Study Strengths 

Our study has several strengths. First, we employed a highly granular dataset in order to 

examine the relationship between race and screening uptake with great precision. By extracting 

detailed, patient- and provider-level information from VA records, we minimized the effect of 

system variation in utilization of healthcare services while collecting granular data to inform our 
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analyses. The VA provides medical services to all Veterans, regardless of race, personal income, 

ability to purchase insurance, education, occupation, and health status. In addition, individuals 

within the network have access to identical system-level benefits. By investigating the effect of 

patient, provider, and system-related characteristics on uptake of CRC screening in this 

population, we attempted to minimize confounding by issues of access to insurance, 

socioeconomic status, and the healthcare facility that complicate studies of healthcare inequities.  

Second, the study population was selected to include only those subjects with a 

documented interaction with the healthcare network near the time of CRC screening eligibility.  

We sought to limit the analysis to individuals actually interacting with the system to minimize 

the likelihood that VA patients with no mechanism for preventative services or with established 

care outside the VA system were included in the study.  Our sensitivity analyses suggest that 

even when we assume low-uptake of the 2009 ACG guidelines for earlier and more aggressive 

screening in African Americans, CRC screening within our VA network remains underutilized in 

African Americans. In addition, our sensitivity analysis suggests a relationship between African 

American race and screening uptake, even when we limited the study sample to African 

Americans over age 50. Lastly, incorporation of survival analysis for time-to-screening, 

application of the 2009 ACG guidelines, and focus on a system that attempts to minimize access 

to care disparities are strengths of our analysis and novel contributions to the literature. 

 

4.5.3 Study Limitations 

While use of a VA patient population was beneficial for further understanding of the 

factors that predict CRC screening, the population also presents limitations. First, it is difficult to 

extrapolate our findings outside of the Greater Los Angeles VA. In other healthcare networks 
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and in more diverse patient populations, there are system barriers to screening that are not 

encountered in the VA healthcare system – this is both a weakness and a strength that provides 

rationale for investigating this question in the VA. Lack of insurance coverage, lack of a usual 

source of healthcare, poor access to gastroenterologists, and difficulty navigating the healthcare 

system prevent some African Americans from getting screened in traditional settings (Holt et al., 

2009; James, Daley, & Greiner, 2011; Patel et al., 2012). Further, given that the VA population 

is predominately male, we were unable to investigate the role of gender in adherence to CRC 

screening uptake. Previous literature suggests that CRC screening is higher in females; however, 

the small number of females in our study population precluded this analysis (Agrawal et al., 

2005).   

 

4.5.4 Implications of Findings 

 The results of our study may inform healthcare providers, patients, and designers of 

health policy. While modifications in CRC screening guidelines aim to assure that primary care 

providers and gastroenterologists employ best screening practices, disparities in health will 

persist unless we understand why guidelines are underused in some populations. Poor adherence 

to guidelines may be due to inadequate provider knowledge, failure of providers to recommend 

screening to African Americans, ineffective communication between providers and patients, or 

patient refusal of recommendations. As evidence supports guideline knowledge deficits among 

primary care providers and gastroenterologists, at least some of the disparities may be reversed 

with formal education about guidelines and quality assessment of adherence to guidelines among 

providers (White, Sahu, Poles, & Francois, 2012). Empowering African American patients with 
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information about their health risks and the benefits of screening is also imperative to improve 

screening uptake.  

Efforts to improve provider and patient knowledge are fundamental now as the healthcare 

system in the United States evolves. With the advent of the Affordable Care Act and universal 

insurance, all Americans will have access to regular and continuous care. Our findings support 

the conclusions of other researchers that individuals with regular primary care demonstrate 

increased uptake of preventative services. Access without health knowledge does not guarantee 

patient or provider adherence, however. The incidence and mortality from CRC in African 

Americans can only improve if we identify pathways to increase awareness about screening 

benefits and underuse among both providers and patients.  

 

4.5.5 Conclusions 

In conclusion, our analysis suggests that disparities in CRC screening between African 

Americans and non-African Americans exist in a large, urban VA healthcare network. These 

inequities in health exist in a patient population that has the same source of healthcare and 

despite 2009 guidelines aimed to increase screening efforts in African Americans, confirming 

that there is still a need for focused and targeted efforts to address barriers to screening and 

screening colonoscopy in African Americans. Our findings also highlight that established 

primary care at the time of screening eligibility plays a significant role in screening uptake. As 

insurance coverage is extended to all Americans, it will be important to emphasize regular use of 

healthcare services in middle-aged adults and knowledge about the benefits of screening in order 

to increase CRC screening in African Americans and overall.   
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4.6 Tables and Figures 

Table 4.1: Baseline characteristics of subjects eligible for CRC screening by race 

 Total 

n = 357 

African 

Americans 

n = 178 

Non African 

Americans 

n = 179 

p 

Value 

Male Gender, n (%) 332 (93%) 169 (95%) 163 (91%) 0.27 

Married, n (%) 80/260 (31%) 38/132 (29%) 42/128 (33%) 0.48 

Employed, n (%) 126/276 (46%) 67/147 (46%) 59/129 (46%) 0.98 

Homeless, n (%) 82 (22%) 55 (31%) 27 (15%) <0.01 

Median Income, Mean (SD) 50990.06 

(21603.78) 

41310.84  

(21413.67) 

56537.22 

(19727.52) 

<0.01 

Combat Experience, n (%) 21 (6%) 9 (5%) 12 (7%) 0.54 

Service Connectedness, 

Mean Percentage (SD) 

22.75 (33.65) 21.01 (31.77) 24.47 (35.45) 0.33 

PCP Visit within 2 Years 

of Age of Eligibility, n (%) 

309 (87%) 144 (81%) 165 (93%) <0.01 

Subject receives health 

services from non-VA 

provider, n (%) 

48/242 (25%) 22/129 (27%) 26/113 (23%) 0.25 

Number of Prescriptions at 

Age of Eligibility, Mean (SD) 

4.22 (4.05) 4.70 (4.39) 3.75 (3.63) 0.03 

History of alcohol/drug abuse, 

n (%) 

41 (11%) 20 (11%) 21 (12%) 0.88 

Charlson Comorbidity Index, 

Mean (SD) 

0.39 (1.09) 0.40 (1.10) 0.37 (1.08) 0.83 

 

PCP, primary care provider; VA, Veterans Affairs 
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Table 4.2: Univariate and multivariate global predictors of CRC screening by any method (n = 

357) 

 

Predictor Unadjusted OR (95% CI) Adjusted OR (95% CI) 

Race/Ethnicity (African-

American versus all other 

groups) 

0.53 (0.35 – 0.80) 0.49 (0.31 – 0.77) 

Male Gender 1.10 (0.49 – 2.46) -- 

Married 1.30 (0.77 – 2.20) -- 

Employed 1.47 (0.91 – 2.37) -- 

Homeless 0.37 (0.22 – 0.62) 0.43 (0.25 – 0.77) 

Median Income 1.49 (0.97 – 2.29) -- 

Combat Experience 2.62 (0.99 – 6.92) -- 

Service Connectedness  1.31 (1.02 – 1.69) 1.33 (1.01 – 1.77) 

PCP Visit within Two Years of 

Eligibility for Screening 

3.69 (1.81 – 7.54) 4.86 (2.10 – 11.26) 

Subject receives health services 

from non-VA provider 

1.42 (0.76 – 2.68) -- 

Number of Prescriptions at 

Age of Eligibility 

0.81 (0.67 – 0.98) 0.75 (0.61 – 0.93) 

History of Alcohol Abuse 0.99 (0.42 – 2.36) -- 

History of Drug Abuse 0.54 (0.23 – 1.25)  

Charlson Comorbidity Index 

Score 

0.89 (0.73 – 1.08) -- 

 

Non-significant univariate predictors were removed from multivariate analysis 

PCP, Primary care provider; VA, Veterans Affairs 
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Figure 4.1: Flowchart of Exclusion Criteria for CRC Disparities Study 

 

WLA, West Los Angeles; VA, Veterans Affairs; IBD, Inflammatory Bowel Disease; CRC, 

colorectal cancer 

  



 

138 
 

Figure 4.2: Kaplan-Meier survival analysis for probability of CRC screening by any method in 

eligible subjects 

 

 

Censoring applied when a subject died before screening or if a subject remained unscreened at 

the end of the study 
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Chapter 5: 

Dissertation Discussion 

 

5.1 Discussion Overview 

 The purpose of this dissertation was to investigate different aspects of black-white 

disparities in colorectal cancer (CRC) incidence, screening, and outcomes in the United States 

(U.S.). Three distinct studies were performed: 1) a retrospective analyses from a large, national 

cancer database to describe disparities in CRC indicators over time; 2) a systematic review of the 

literature to understand barriers to colonoscopic screening in African Americans; and 3) an 

examination of the role of patient- and provider-level factors on CRC screening uptake in a 

healthcare system with minimal system-level variation. Each study offers a different perspective 

to inequities in CRC and provides valuable information that will guide future research and 

intervention development to further reduce CRC disparities.  

 This final dissertation chapter provides a summary of the findings and strengths of each 

dissertation study. In addition, the chapter addresses the main limitations of the dissertation work 

and discusses the implications of the findings on future research, policy, and programs. 

 

5.2 Improving Black-White Disparities in Colorectal Cancer Incidence and Stage at 

Diagnosis 

 Study one provides evidence that the large disparities previously seen in CRC incidence 

and stage at presentation may have decreased over the past four decades. We used a large, 

national cancer database provided by the National Cancer Institute (NCI) to demonstrate that 

while black Americans continue to have higher rates of CRC than white Americans, the black-
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white incidence differential has decreased from 13.1 per 100,000 individuals in 2004 when the 

incidence inequity was highest to 8.7 per 100,000 in recent years. In addition, while the 

proportion of individuals presenting with late stage disease was much higher in blacks than 

whites in the 1970s, late stage disease has decreased considerably in blacks—so much so that 

both groups now have a similar proportion of cases with advanced disease at presentation. 

 These findings tell a somewhat different narrative than the prevailing story in the 

literature of fixed, persistent black-white CRC disparities (Mayberry et al., 1995; Siegel, 

Naishadham, & Jemal, 2013; Soneji, Iyer, Armstrong, & Asch, 2010). It appears that efforts to 

increase primary and secondary CRC prevention in the U.S. have been at least somewhat 

successful. For incidence, we can attribute at least some of the disparity improvement to better 

primary prevention of CRC, which mainly occurs through lifestyle risk reduction and screening 

endoscopy (colonoscopy or flexible sigmoidoscopy) for the removal of colonic adenomas. In the 

case of stage of CRC presentation, all screening, whether for prevention or early detection, 

contributes to the overall shift towards early presenting disease.  

  The results from study one suggest a need for further primary prevention of CRC in 

African Americans. The two major mechanisms through which primary prevention can occur are 

1) lifestyle and health risk modification through tobacco cessation, obesity prevention, and diet 

change and 2) continued efforts to reduce CRC disparities through CRC screening. While 

lifestyle change can impact incidence for several chronic diseases and malignancies, it is often 

difficult to accomplish. Thus, preventive screening tools like colonoscopy and flexible 

sigmoidoscopy are particularly critical for primary prevention of CRC and reducing disparities. 

In order to close the black-white incidence gap, we must encourage these preventive screening 

methods among African Americans. The American College of Gastroenterology (ACG) has 
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moved in this direction and recommends the exclusive use of colonoscopy to screen for CRC in 

blacks. However, there are many obstacles to colonoscopic screening faced by blacks in the U.S. 

Study two summarizes those widespread barriers.  

 

5.3 Several Barriers Prevent Colonoscopic Colorectal Cancer Screening in African 

Americans 

 In study two, we contribute to the literature a systematic review of barriers to 

colonoscopic screening among African Americans. Following the conceptual framework for 

inequities in healthcare provided by the institute of Medicine (IOM), barriers to colonoscopic 

screening were categorized into patient-, provider-, and system-level factors (Smedley, Stith, & 

Nelson, 2003). The prevailing patient-level barriers to screening colonoscopy were fear, sub-

optimal knowledge about CRC and colonoscopy, and other competing life or health factors. 

Provider-level barriers to screening were lack of recommendation for screening, poor provider 

knowledge of patient barriers, inconsistent screening guidelines regarding the age and method 

for screening initiation in African Americans, and insufficient patient counseling. At the system 

level, barriers included the costs associated with screening, lack of health insurance coverage, 

infrequent primary care provider (PCP) visits, and limited access to specialists. We suggest in 

this study that the interaction between these patient, provider, and system contributors underlie 

the complex nature of black-white CRC screening disparities. 

 Study two brings to light the many obstacles we must overcome to achieve primary 

prevention of CRC via colonoscopy at the population level. While the ACG and others 

encourage colonoscopic screening over the other screening methods in blacks, our findings and 

those of others about barriers to colonoscopic screening suggest some caution about this 
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universal recommendation. Colonoscopy is an invasive procedure that requires the appropriate 

clinical setting, endoscopic equipment, patient sedation and anesthesia, and specific provider 

training. Providing this service will be a challenge for most communities and healthcare systems 

that do not have the adequate number of proceduralists or capacity to perform colonoscopies for 

all black patients (Cole et al., 2014; Curbow et al., 2015). In fact, as study three demonstrates, 

equitable use of colonoscopy is a challenge even in healthcare systems with equal access to 

services.  

 

5.4 When System-Level Factors are Minimized, Disparities in Screening Uptake Persist 

Study three attempts to identify patient- and provider-level barriers to CRC screening and 

examine CRC screening rates in a cohort of individuals with similar access to the healthcare 

system. The Veterans Affairs (VA) is unique in that it offers a setting for population-based 

research where most subjects have the same insurance, coverage provisions, and locations for 

clinical care. We hand-extracted demographic and health information data at the West Los 

Angeles (WLA) VA for Veterans eligible for initiation of CRC screening and found that African 

Americans were 51% less likely than non-African Americans to have completed CRC screening 

within two years of screening eligibility. Further, uptake of screening colonoscopy was 46% 

lower in African American Veterans than in non-African American Veterans in adjusted models. 

Other significant barriers to screening uptake were homelessness, low service connectedness, 

greater use of prescription drugs, and lack of a primary care visit within two years of CRC 

screening eligibility. Time-to-screening colonoscopy was also longer in African Americans than 

in non-African Americans.  
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In addition to detecting race-based differences in screening uptake, the findings 

complement results from study two and suggest a strong role of the provider encounter in uptake 

of CRC screening. Frequent patient-provider interaction was a robust predictor of screening 

completion for the entire study population and for the subset of African Americans in the VA. 

Thus, both study two and three emphasize the potential power of the patient-provider interface 

and of patient-provider communication. While it is clear that the provider recommendation for 

CRC screening itself is one critical aspect of the provider role, it is likely that other provider-

related characteristics and practices influence screening uptake as well.  

 

5.5 Synthesizing the Findings  

 Study one highlights the success of CRC prevention and early detection methods that 

have come into use over the past three decades. The study also emphasizes a continued need for 

strategies to improve CRC prevention in African Americans. While disparities in CRC incidence 

and late stage presentation have narrowed over the past four decades, an incidence gap remains. 

That gap will persist unless we bend the incidence curve downward in blacks so that rates in 

African Americans approach the lower incidence rates seen in whites. Bending the curve requires 

targeted public health efforts to improve uptake of primary prevention methods in the black 

community.  

Studies two and three, however, provide insight into why the exclusive use of strategies 

aimed at CRC prevention may not translate to reductions in CRC disparities. The studies 

emphasis the potentially negative effects of social and lifestyle factors like financial obligations, 

logistical challenges and homelessness on screening uptake for blacks. In addition, they highlight 

the importance of connectedness to a healthcare system, whether through a PCP or strong 
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attachment to an integrated healthcare network. In light of these findings, there are major 

concerns about the feasibility of population-wide colonoscopic screening among blacks. As 

African Americans receive healthcare in various settings across the U.S, it may be difficult for 

members of the African American community to complete colonoscopic CRC screening. In fact, 

the most effective tool to minimize CRC burden in blacks may vary by patient population or 

clinical setting (Naylor, Ward, & Polite, 2012). In addition, completion of screening is test-

dependent in blacks. African Americans are more likely to select non-colonoscopic screening 

methods when given the option between stool-based or endoscopic screening and are more likely 

to complete screening when fecal occult blood testing (FOBT) is offered (Inadomi et al., 2012; 

McMahon et al., 1999; Zimmerman, Tabbarah, Trauth, Nowalk, & Ricci, 2006). Insistence on 

colonoscopy over other screening tests like FOBT, Fecal Immunochemical Testing (FIT) or the 

newly approved stool DNA (sDNA) test may only further promote disparities in screening.  

Given the high burden of CRC on blacks, we would argue that the best test is the 

screening test that gets done, whether that is a screening colonoscopy or stool-based 

examination. Thus, while future efforts to address disparities in CRC incidence, screening, and 

outcomes should focus on increasing the use of colonoscopy among African Americans to 

reduce disease incidence, we must also encourage screening by any method to decrease the 

overall burden of disease. CRC prevention is ideal; however, detecting CRC early in African 

Americans impacts survival and mortality, which are also worthy goals.  
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5.6 Dissertation Limitations 

There are several limitations in this research that must be recognized. 

5.6.1 Study Samples 

Limitations of the study sample are relevant to studies one and three. The individuals in 

the study one cohort are cancer patients from up to 18 regions of the U.S. Use of one of the 

largest cancer registries in the country provided access to a large number of CRC cases and 

allowed for stratification of these cases by year, race, and stage. The sample source is limited, 

however, in its inclusion of cancer cases from only specific regions of the U.S. and the inability 

to stratify by Hispanic ethnicity.  

Study three, on the other hand, addresses CRC disparities in a unique population of U.S. 

Veterans that are eligible for CRC screening. While lack of SEER data on patient ethnicity 

required us to include patients of Hispanic ethnicity in analyses aimed to detect black-white 

differences in study one, primary data collection in study three allowed us to identify a cohort of 

non-Hispanic African Americans. We could then compare screening uptake in this group of 

black Veterans to Veterans of other racial and ethnic backgrounds. The study sample is small, 

however highly comprehensive, which allowed us to examine the relationship between factors 

other than race and screening uptake as well. Two major limitations of the study three sample are 

the inclusion of only Veterans and the predominance of males, both intrinsic traits of the VA 

patient population.  

 

5.6.2 Generalizability 

As in all observational and cross-sectional analyses, we must consider the degree to  
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which study findings are generalizable to other populations, settings, situations, and time periods 

(Campbell & Stanley, 1963; Greenhalgh, 1997). The dissertation draws data and results from 

three distinct cross-sections of the U.S. population. In study one, the addition of U.S. regions to 

the SEER database over time led to different national samplings for SEER 9, 13, and 18. SEER 9 

provides data over the longest period of time but includes only 9% of Americans from 1975 to 

2011 (NCI, 2014). While SEER 18 includes more regions and is considered more representative 

of the U.S. population, it still includes only 28% of Americans (NCI, 2014). SEER datasets are 

the only available data sources that allows us to examine long-term trends in CRC indicators in 

the U.S.; however, we must recognize that findings generated from this database may not be 

relevant to non-SEER regions or populations with income or education levels that are different 

than those of the SEER population (NCI, 2012).  

While study two aims to summarize barriers to screening in African Americans, findings 

may not be applicable to all African Americans. The systematic review pools together findings 

from 19 distinct peer-reviewed publications. Each of these 19 studies used specific inclusion and 

exclusion criteria and aimed to answer a particular question. The African Americans represented 

in the systematic review were subjects in studies of mostly low- and middle-income subjects. 

While many U.S. African Americans reside in low- or middle-income communities, African 

Americans are represented in a diverse cross-section of the U.S. population (USCB, 2011). As a 

result, the findings of the systematic review may not be representative of blacks with higher 

socioeconomic standing. 

 Lastly, study three faces similar limitations in generalizability. As the study was 

performed in the VA setting, findings may not be generalizable to the entire U.S. population. 

Further, our study cohort was obtained from one VA. While the WLA VA is a large, integrated 
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network of 12 sites serving a diverse patient population, the population that it serves might not 

be representative of all U.S. Veterans. As so few women Veterans receive care at the VA and 

only 7% of our sample was female, the results of the VA database study are also not likely 

generalizable to women Veterans.  

 

5.6.3 Omitted Variable Bias 

Another common limitation of cross-sectional studies is omitted variable bias. Omitted 

variable bias is relevant to each of the quantitative studies included in the systematic review and 

to study three of the dissertation where analyses were limited to the variables available in the VA 

Computerized Patient Record System (CPRS) database. In study three, we used proxy variables 

to represent concepts in the study’s conceptual model. Proxies are rarely perfect, and imperfect 

proxies introduce the possibility that measures included in the regression models are inadequate 

measures of concepts (Remler & Ryzin, 2011). The resulting omitted variable bias contributes to 

the error term in the regression model, limits the reliability of the model, and limits the ability to 

infer causation. This effect is particularly concerning when the omitted variable is related to the 

main predictor in the study (Remler & Ryzin, 2011; Sackett, Laczo, & Lippe, 2003). 

As there are known associations between race, SES, and health service utilization, we 

wanted to include both subject race and SES in the logistic regression models in study three (Cox 

et al., 2012; Demeter, Reed, Lix, MacWilliam, & Leslie, 2005; Hsieh et al., 2013). SES is often 

difficult to proxy, however, and we were limited by the patient-level information available to us 

in the VA medical chart. As we did not have access to individual or household income, we used 

subject zip code and data on median income by zip code from the American Community Survey 

to compute a socioeconomic status (SES) score for each subject (USCB, 2011). Because SES is 
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inversely related to our main predictor, black race, the use of zip-code-based income as a proxy 

for SES may have biased the effect of race on screening uptake. Many studies have demonstrated 

that racial differences in CRC screening resolve after adjusting for SES (Doubeni, Laiyemo, 

Reed, Field, & Fletcher, 2009; Seeff et al., 2004). That we did not find this may reflect partial 

omitted variable bias in the use of zip-code-based income as a proxy for SES.  

 

5.6.4 Causality 

While cross-sectional studies can detect associations between dependent and independent 

variables, they are unable to demonstrate directionality or causation. All three dissertation studies 

make the assumption that race itself impacts CRC disparities. In studies one and two, we imply 

that some aspect of race drives study findings. Study three more overtly uses regression analysis 

to suggest that black race intrinsically causes lack of screening.  

Race is an extremely complex concept with many historical, social, and economic 

overtones. Rather than a discrete person-level trait, it is a marker for several factors, making it 

challenging to determine the aspects of race that most directly affect screening behavior. There 

are several possible direct and indirect mechanisms on the patient-, provider-, and system-levels 

through which race may impact screening and explain our findings. At the level of the 

individual, race may be a marker for educational attainment, living conditions, insurance status 

and/or SES. As discussed, low SES is associated with lack of screening behavior and also often 

related to underrepresented racial or ethnic status (Liss & Baker, 2014; Thomas, DiClemente, & 

Snell, 2014). The mean level of education is lower for blacks than for whites in the U.S. as well, 

and education predicts screening (Ewert & Kominski, 2014). African Americans are also more 

likely to be uninsured and more likely to live in areas where there is poor access to medical 
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services like primary care and cancer screening (Shane & Ayyagari, 2014; Thomas et al., 2014). 

Each of these patient-level factors, while all closely related to race, may provide the more direct 

pathway through which race impacts screening uptake.  

Race may also influence screening uptake through provider behavior. Studies two and 

three emphasize a strong relationship between provider practices and patient screening behavior. 

In fact, in study three, frequent encounters with a provider were more predictive of screening 

uptake than non-African American race. Whether a provider recommends screening may be 

impacted by provider bias or discrimination, counseling practices, a provider’s perception of the 

patient’s likelihood to obtain screening, or competing clinical demands in the care of black 

patients (Schulman et al., 1999). Provider discrimination in particular has gained attention in 

health equity research as several studies demonstrate that providers with negative discriminatory 

behavior towards certain racial/ethnic groups may be less likely to recommend screening or care 

to members of those groups (Born et al., 2009; Jacobs et al., 2014; O'Malley, Forrest, Feng, & 

Mandelblatt, 2005).  

System-level factors related to race may also provide mechanisms for the relationship 

between race and screening. Black patients may be more likely to receive care in settings where 

there are provider deficiencies in knowledge about CRC screening guidelines or hesitancy to 

recommend screening due to inadequate access to screening services (Bartlett-Prescott, Klesges, 

& Kritchevsky, 2005). In addition, while insurance status is typically an individual-level trait, it 

often dictates the method of CRC screening available to an individual. Many African Americans 

seek healthcare in Federally Qualified Health Centers (FQHCs) and other community-based 

health facilities. As FQHCs are often challenged to meet the clinical demands of their patient 

population despite limited resources, they may provide only stool-based guaiac tests that offer 
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CRC detection but limited CRC prevention (Coronado et al., 2015; Gwede et al., 2013). These 

patient-, provider-, and system-mediated mechanisms are potential explanations for how race 

may impact screening behavior. Unfortunately, the present dissertation does not lend itself to 

disentangling all of these alternative explanations.  

 

5.7 Implications for Future Research 

Future research should examine additional CRC indicator trends, investigate other 

sources of variation in CRC incidence, outcomes, and screening uptake, and develop 

interventions to improve screening and CRC outcomes in blacks. 

 

5.7.1 Colorectal Cancer Indicator Trends  

 The dissertation focuses on left side of the CRC cancer control continuum (Figure 1.3). 

There are black-white disparities in CRC indicators other than incidence and stage at diagnosis 

that should be evaluated over time as we consider future research, interventions, and policy. 

National CRC mortality estimates suggest diverging trends in CRC-related mortality between 

blacks and whites in recent decades. In addition, five-year survival with CRC is lower for blacks 

in national cross-sectional data. How survival in blacks has compared to survival in whites over 

time has not been characterized in the literature (Alexander et al., 2004; Le, Ziogas, Lipkin, & 

Zell, 2008). Age at CRC diagnosis is also an important CRC indicator, especially in the setting 

of recent evidence supporting an increasing incidence of CRC in Americans under the age of 50 

and suggestions by the ACG to screen blacks at age 45 (ACS, 2014; Rex et al., 2009; Siegel, 

Desantis, & Jemal, 2014).  
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The SEER dataset provides a platform to study white and black trends and black-white 

disparities in these additional CRC indicators over the past four decades. Doing so will 

determine whether there are persistent disparities in CRC indicators other than incidence and 

stage and may influence future strategy to reduce disparities. In addition to SEER, the Centers 

for Disease Control (CDC) National Program of Cancer Registries (NPCR) data provide cancer 

incidence and mortality data for 99% of the U.S. population (CDC, 2014). While NPCR data are 

not available for an extended period of time, future research might compare recent disparities in 

CRC incidence and outcomes in NPCR and SEER. An overall better understanding of how these 

outcomes have fared over time may provide additional insight to the impact of national screening 

programs, policy to improve screening uptake, and advances in the management and treatment of 

CRC.  

 

5.7.2 Additional Sources of Variation 

The analyses in the present dissertation have focused on the role of race on CRC 

incidence, screening, and outcomes. Disease incidence, outcomes, and service utilization in the 

U.S., however, often varies on factors other than race, including geographic region, urban/rural 

status, density of providers, and availability of services. There may be variation in the use of 

CRC screening tests that is not captured by SEER or VA data. Variation in service utilization 

implies underuse, overuse, or misuse of services in the U.S. healthcare system and, thus, 

deficiencies in the overall quality of healthcare (IOM, 2013). Understanding how the incidence 

of CRC, CRC screening, and CRC outcomes vary by region and care setting will provide the 

information necessary to determine how to target future policy and programs to improve the 

overall burden of CRC.  
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5.7.3 Development of Interventions to Improve Screening and Colorectal Cancer Outcomes 

in Blacks  

One of the main goals of this dissertation work was to perform studies to provide 

foundational knowledge for future interventions aimed to improve CRC screening disparities in 

the U.S. To date, there have been extensive efforts across the U.S. healthcare system to improve 

uptake of CRC screening. Prior interventions include the training of more gastroenterologists and 

ancillary staff to perform screening procedures, use of report cards to audit rates of CRC 

screening, provision of “patient navigator” programs to enhance completion of screening tests, 

creation of provider educational workshops to raise awareness about CRC screening, and media 

campaigns, among many other approaches (Baron et al., 2010; Chen et al., 2008; Cram et al., 

2003; Naylor et al., 2012; Percac-Lima et al., 2009; Wolf et al., 2005). Among African 

Americans in particular, targeted interventions have also included health-marketing 

campaigns, patient educational sessions, print media campaigns, telephone counseling, use of 

computer-based or patient-navigator education programs, and culturally tailored interventions in 

faith-based settings (Chen et al., 2008; Christy et al., 2013; Menon et al., 2008; Naylor et al., 

2012). 

The findings of this dissertation, however, suggest that the most effective interventions 

will be multilevel interventions that address patient-, provider-, and system-level barriers to 

screening. At the patient-level, interventions must attend to competing health and life factors and 

provide patients with education about CRC risk and the benefits of screening. Doing so will 

generate community awareness about CRC among blacks and empower individuals to impact 

their own health. At the level of the provider, future interventions must provide streamlined 
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mechanisms to facilitate patient-provider discussions about screening and identify mechanisms 

for efficient and effective access to screening. If we can harness the power of the provider’s 

influence on screening behaviors, we can capitalize on one of the most significant mechanisms 

through which screening is achieved. System change will involve maximizing access— 

increasing the number of primary care and specialty providers in resource limited settings, 

increasing insurance enrollment, and developing programs that provide screening tools in 

resource limited settings. Health systems should also consider which screening tests are most 

appropriate for their patient population and assure that the proper mechanisms are in place for 

test distribution, follow-up, and continued screening surveillance. Innovative approaches to 

screening like sDNA, which offers high specificity for CRC and an ability to detect CRC in early 

stages, should be considered in settings were colonoscopy is not feasible (Imperiale et al., 2014). 

  

5.8 Implications for Future Policies and Programs 

 As the U.S. government strives for improved health equity for all Americans, we must 

evaluate the impact of recent healthcare reform on use of preventive services and identify areas 

where system-level deficiencies stymie equitable distribution of screening services.   

 

5.8.1 Colorectal Cancer Screening in the Era of Healthcare Reform 

 The Patient Protection and Affordable Care Act (PPACA or ACA) is the most substantial 

piece of healthcare legislation since the passing of Medicare and Medicaid in 1965 and aims to 

improve the quality, cost, and equity of healthcare provided in the U.S. by expanding medical 

insurance coverage (NAS, 2014). The law improves access to healthcare services for individuals 

with low income and mandates insurance companies to provide CRC screening without cost 
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sharing or copays. As access to insurance is a cited barrier to CRC screening uptake, the reform 

may result in improved screening rates in previously uninsured populations. Further, as the law is 

intended to assist those with the most need, traditionally underserved groups like African 

Americans may benefit most from the reform (NAS, 2014). 

Moving forward, it will be important to evaluate the impact of the ACA on CRC 

incidence, screening, and outcome disparities. While the ACA attempts to address access to 

insurance, theoretical access to insurance does not guarantee use of screening services. There are 

several factors related to access that drive utilization of screening and many steps that one must 

make before healthcare reform like the ACA achieves its goal of improving access to healthcare. 

(Khatami et al., 2012). In order to achieve screening uptake, for example, a patient must actively 

enroll in an insurance plan, have physical access to a healthcare facility, understand the benefits 

of screening, take action to pursue a screening test, and then complete the screening process. 

Adding to that complexity, the screening process might include both a stool-based test and a 

colonoscopy if the stool test is positive. Unless there are efforts to help individuals enroll in 

insurance plans, educate individuals about the importance of screening, and assure that there are 

policies and programs to increase the number and quality of physical access points for all 

Americans eligible for screening, insurance reform alone might not equate to use of vital 

healthcare services like CRC screening. Furthermore, there is variation in the expansion of 

healthcare coverage by state, which leaves room for discrepancies between who receives and 

does not receive screening. In all, while the ACA intends to improve healthcare equity in the 

U.S. by addressing the problem of poor access to healthcare access, increasing appropriate 

uptake of services is more complex requires several additional considerations.  
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5.8.2 Incomplete Screening 

 Policy and programs for the management of individuals with positive screening tests is 

also critical. Currently, insurance will cover the cost of CRC screening tests in non-symptomatic 

individuals. In the setting of symptoms or a positive stool-based or radiographic screening test, 

however, the colonoscopy required for follow-up is considered diagnostic and therefore not 

covered by insurance. This inconsistency is compounded in resource limited settings like FQHCs 

where colonoscopy is often not provided on premises and health systems must identify channels 

for referring individuals with positive screening tests to other facilities (Coronado et al., 2015; 

Gwede et al., 2013). In order to assure equal access to complete CRC screening, we must 

consider policies that require insurance companies to cover colonoscopy in these settings. For 

systems like FQHCs, we must develop affiliations with larger healthcare systems to assure assess 

to colonoscopy when indicated. 

 

5.9 Conclusion  

There is strong evidence that race and ethnic background influence healthcare utilization 

and healthcare outcomes in the U.S. While inequities in health and healthcare have persisted for 

decades, there is increasing emphasis in health services research and healthcare policy to fully 

understand the mechanisms that drive disparities in care so that effective interventions can be 

developed and implemented to eliminate inequities. Addressing disparities in health and 

healthcare will not only improve health outcomes for underserved groups but will also improve 

the overall quality of healthcare in the U.S. 

In the case of CRC, black-white disparities exist across the spectrum of disease from 
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CRC risk factors and incidence to CRC-related survival and mortality. Lack of prevention and 

early disease detection are important contributors to poor outcomes in blacks. CRC can be 

largely prevented by the detection and removal of colonic adenomas, and survival is significantly 

better when CRC is diagnosed in early stages. The development of effective screening methods 

has promoted national efforts to improve CRC prevention and CRC outcomes in the U.S. 

population as a whole and among U.S. blacks. With these efforts, we have seen improvements in 

at least some CRC indicators.  

This research may inform healthcare providers, health service researchers, patients, and 

health policy makers about the role of black race on CRC screening and outcomes. While we 

have seen improvements in some CRC indicators in blacks over the past four decades, there is 

still an ongoing need to address disparities in screening and in critical disease determinants like 

stage of diagnosis. By developing a deeper understanding of the specific patient, provider, and 

system obstacles to CRC screening, we can create interventions to help eliminate CRC 

disparities among African Americans.  
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