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Abstract

Background—Compared to whites, blacks have higher colorectal cancer (CRC) incidence and
mortality rates and are at greater risk for early onset disease. The reasons for this racial disparity
are poorly understood, but one contributing factor could be differences in access to high quality
screening and medical care.

Aims—The present study was carried out to assess whether a racial difference in prevalence of
large bowel polyps persists within a poor and uninsured population (n=233, 124 blacks, 91 whites,
18 other) undergoing screening colonoscopy.
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Methods—Eligible patients were uninsured, asymptomatic, had no personal history of colorectal
neoplasia, and were between the ages 45-64 years (blacks) or 50-64 years (whites, other). We
examined the prevalence of any adenoma (conventional, serrated) and then difference in adenoma/
polyp type by race and age categories.

Results—Prevalence for > 1 adenoma was 37% (95% CI 31%—-43%) for all races combined and
36% in blacks < 50 years, 38% in blacks = 50 years, 35% in whites. When stratified by race,
blacks had a higher prevalence of large conventional proximal neoplasia (8%) compared to whites
(2%) (p-value =0.06) but a lower prevalence of any serrated-like polyp (blacks 18%, whites 32%);
p-value=0.02) and sessile serrated adenomas/polyps (blacks 2%, whites 8% chi-square p-value;
p=0.05).

Conclusions—Within this uninsured population the overall prevalence of adenomas was high
and nearly equal by race, but the racial differences observed between serrated and conventional
polyp types emphasizes the importance of taking polyp type into account in future research on this
topic.

Keywords
race; colorectal adenomas; serrated polyps; socioeconomic status; screening

Introduction

Colorectal cancer (CRC) is the third most common malignancy in the United States (US)
and the second leading cause of cancer death (1). Compared with whites, blacks have higher
CRC incidence and mortality rates and are more likely to be diagnosed with late stage
disease (2). Lower socioeconomic status is also associated with higher risk of and poorer
outcomes from CRC (3-6), which may partially explain the differences observed by race
since blacks are more likely to be poor (7) and uninsured (8) than whites. To advance
understanding of the racial disparity in colorectal neoplasia, it is therefore important to
discern how much of the disparity is attributable to race per se (i.e., the combination of
biological factors and lifestyle and behavioral CRC risk factors that differ by race) and how
much is due to health inequity in access to and utilization of appropriate screening and
follow-up care.

Several studies have investigated the prevalence of large bowel polyps, precursors to most
CRC, by race. In studies comparing blacks with whites at screening colonoscopy (9-13),
nearly half have observed (10-12, 14) a higher risk of one or more adenomas among blacks.
A smaller set of studies has identified a higher risk of advanced adenomas in blacks,
especially proximal lesions (10, 13, 15). Establishing whether racial differences in
prevalence of large bowel polyps persist within a low-income, uninsured population could
provide very valuable clues for distinguishing between the influences of race/ethnicity
versus socioeconomic status. Only a few investigations have evaluated the association of
race and risk of polyps in socioeconomically disadvantaged populations (10, 15-17). Among
Medicaid patients, Lebwohl et al. observed a higher risk of adenoma among blacks
compared with whites (10), whereas in a population of uninsured patients undergoing
screening colonoscopy, Xirasagar and others (17) reported no difference in adenoma
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prevalence by race. Schroy et al. (15) using data from a safety net hospital observed a higher
risk of advanced proximal adenomas in blacks compared to whites but otherwise no
difference by race. In another large screening colonoscopy based study, conducted
exclusively in under- and uninsured patients, Lane and colleagues (16) found a higher
prevalence of proximal adenomas in blacks compared to whites and Hispanics; they also
reported a higher prevalence of advanced adenomas in blacks compared to Hispanics but no
difference was observed between whites and blacks.

An important gap in the existing evidence is lack of evaluation of the risk of polyps by race
at younger ages, < 65 years. This evaluation is important because 1) up to 10-15% of
patients are diagnosed with CRC before the age of 50, and this rate is higher in blacks
compared to whites (18, 19); and 2) CRC in younger blacks may be more aggressive
compared to younger whites or Hispanics (20, 21). In the few screening studies including
blacks as young as 45 years of age, adenoma detection rates have been higher than expected,
i.e., equivalent to rates among older whites and blacks (17, 22, 23). Further, no previous
studies have examined these relationships according to conventional versus serrated polyps.
To specifically address these issues, the present study was carried out within a younger-aged
(i.e., < 65 years), racially diverse, poor and uninsured population undergoing screening
colonoscopy to assess whether 1) a racial difference in the overall prevalence of large bowel
polyps was present; and 2); there was a racial difference in the prevalence of different types
of large bowel polyps.

All patients were recruited at one of five free medical clinics (FMC) in four South Carolina
cities (Charleston, Columbia, Anderson, Spartanburg) from November 2011 to August 2013.
All were participants in the South Carolina Colon Cancer Prevention Study (Pl-Wallace), a
research study conducted in collaboration with the South Carolina Colon Cancer Prevention
Network (SC-CCPN) screening program. The SC-CCPN provides free screening
colonoscopies to poor, uninsured, and asymptomatic patients with no personal history of
colorectal neoplasia. Patients were blacks between the ages of 45 and 65 years and patients
of all other races/ethnicities were between the ages of 50 to 65 years. Blacks were eligible
for screening beginning at age 45 as recommended by the American College of
Gastroenterology (24)

Each patient was documented to be uninsured and living at or below 200% poverty level
(defined for a household of one from 2011-2013 as an income of $21,780- $22,980).
Patients were excluded if they were unable to speak English, cognitively unable to provide
informed consent, symptomatic, and/or had a personal history of colorectal neoplasia
(polyps and or cancer). The institutional review board at the Medical University of South
Carolina approved the study.

Working with the SC-CCPN, patients were recruited by patient navigators in-person at the
FMC or through the US mail from patient lists provided by the FMC. Patients received a
brochure describing the research study by mail or in-person depending on the recruitment
strategy. If a patient was deemed clinically (asymptomatic, average-risk, above-risk of CRC)
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and medically eligible (cleared to undergo medical procedure) for screening colonoscopy,
the patient naviagtor provided a detailed overview of the CRC screening and research
components. Patients were allowed to enroll in the SC-CCPN screening program and not
particpate in the research portion. The patient navigator recorded the patient’s weight and
height, using instruments available at the FMCs. The navigator also administered a brief
questionnaire to patients asking about their personal medical and family history of disease,
lifestyle factors (e.g. smoking status, alcohol use), physical activity, diet, work, and
educational attainment. For a small subset of patients, a few variables (e.g. height, weight,
and smoking status) were obtained from the pre-intake colonoscopy record if not available
from the patient.

Endoscopy and pathology reports were used to classify each patient’s screening outcome.
From the endoscopy report, we obtained several measures related to colonoscopy quality,
including: visual documentation of the cecum, bowel preparatory quality rating (excellent,
good, fair, poor), and whether the colon was clear at the end of exam. Bowel preparatory
quality was then grouped into three categories: high-quality (excellent/good), intermediate
quality (fair), and low-quality (poor) (25). We also recorded the location and estimated size
of each colorectal lesion. Each polyp was categorized according to its location within the
colon: proximal (cecum, ascending colon, hepatic flexure, transverse colon), distal (splenic
flexure, descending colon, sigmoid colon), or rectal (recto-sigmoid, or rectum). From the
pathology reports, we obtained histologic diagnosis and grade. Conventional adenomas (CA)
were defined as tubular, tubulovillous, or villous polyps. Advanced CA were defined as
adenomas with at least 25% villous component, high-grade dysplasia, or an estimated size of
> 1 centimeter. Serrated polyps (SP) included hyperplastic polyps, sessile serrated
adenomas/polyps, and traditional serrated adenomas. Serrated lesions with malignant
potential were classified into two types: Sessile Serrated Adenoma/Polyps (SSA/P) which
included sessile serrated and mixed histology lesions and Traditional Serrated Adenomas
(TSA). Large serrated polyps were defined as any SP with estimated size of 1 = cm. All
endoscopy and pathology reports were reviewed by study Pl and verified by second
reviewer.

Data Management and Statistical Analysis

All research data were managed by the Data Coordinating Center at the Medical University
of South Carolina’s Hollings Cancer Center, Charleston, SC and housed in a secure
REDCap database. Clinical screening data were housed in Navigation Tracker®, a web-
based virtual navigator tracking system. To assess if there were differences in baseline
characteristics by race/ethnic group, we use a chi-square test for categorical variables or the
ANOVA for continuous variables. We estimated the overall prevalence (and 95% confidence
interval) of large bowel polyps in the total study population and then estimated the overall
prevalence (and 95% confidence intervals) of polyps by race. The prevalence of any or
advanced neoplasm and any serrated polyp was evaluated in three groups: blacks 45-49
years, blacks 50-64 years, whites 50-64 years, and others 50-64 years. Additionally, we
examined race and prevalence of polyps and advanced polyps in the proximal and distal
colorectum. To create 95% Cls for the binomial proportions we used the Wilson statistic. To
account for the effect of potential confounding variables on the relationship between race
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and prevalence of large bowel polyps, we used logistic regression analysis to generate
prevalence odds ratios (OR) and 95% Confidence Intervals (Cl) adjusting for age, sex, and
clinical site. Because of the strong association reported between smoking status and risk of
serrated type lesions (26-29), we compared the main of effect of race with and without
adjustment for smoking status or pack years of smoking.

Table 1 summarizes sociodemographic and clinical characteristics of the 233 patients who
underwent a complete colonoscopy exam; patients which did not have visualization to the
cecum were excluded (n=4). Of the patients with documentation of bowel prep quality
(n=170), 88% of the colonoscopy exams were rated as high quality, 11% as intermediate
quality, and 1% as poor quality. The overall adenoma prevalence among those with high
quality exams (n=150), intermediate quality (n=18), and poor (n=2) was 38%, 50%, and 0%,
respectively. 99% (n=230) of patients were reported to have a clean colon at the end of the
colonoscopy exam.

Mean age of patients was 55.0 years (SD 4.2) and 58.7 % of patients (n=138) were female.
Of the 233 patients included in the study, 39% were self-described whites 50-64 years (n=
91), 6% were black 45— 49 years (n=14), 47% were black 50-64 (h= 110), and 8% were
other (including Hispanic, mixed raced, American Indian, Asian, other) (n= 18). None of the
baseline sociodemographic or clinical characteristics differed significantly by race except
working status (p=0.002).

The overall prevalence of adenoma in the total study population was 37% (95% confidence
interval 31%—43 %) for = 1 adenomas and 10% (95% CI 7%-15 %) for any advanced
adenoma. Table 2 summarizes the polyp prevalence by age, race, and polyp type. When
stratified by race, the prevalence of > 1 adenomas (conventional or serrated types) was 36%
in blacks < 50 years, 38% in blacks = 50 years, 35% in whites (p-value for difference 0.63);
for any advanced adenoma, the prevalence was 14% in blacks < 50 years, 12% in blacks =
50 years, and 9% in whites (p-value 0.37).

When stratified by histologic type and colonic location the percentage distribution in type
appears to differ by race for advanced size proximal conventional adenomas and serrated
histology type polyps (Table 2). For example, blacks had a higher prevalence of large
conventional proximal neoplasia (8%) compared to whites (2%) (p-value =0.06). On the
other hand, blacks had a lower prevalence of any serrated polyp (18%) compared to whites
(32%) (P-value = 0.02) and a lower prevalence of SSA/P (2% versus 8%) in whites (P-value
=0.05). Although we only identified two TSA in our study population, both lesions occurred
in the distal colorectum of black patients over 50 years of age.

In the logistic regression models, adjustment for age, sex, and clinical site did not
appreciably change the relationship between race and the prevalence odds of different types
of colorectal polyps. For any adenoma (conventional, SSA/P, TSA) in blacks (= 50 years)
compared to whites (= 50 years), the adjusted OR was 1.17 (95% CI 0.64-2.15). For any
advanced lesion, the adjusted OR for blacks compared to whites was 1.41 (95% CI 0.53-
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3.78); Other polyp types comparing blacks to whites adjusted for age, sex, and clinical site
follow: any conventional adenoma, the OR was 1.27 (95% CI 0.69-2.37); any advanced
conventional adenoma, the OR was 2.39 ((95% CI 0.77-7.44); any proximal large
conventional adenoma, the OR was 4.87 (95% CI 0.95-25.1).

For serrated type lesions, we examined the OR for race with and without smoking variables
included in the multivariable variable models. In the model adjusted for age, sex, and
clinical center the OR for black race was 0.46 (95% CI 0.23-0.91) for any serrated polyp
and 0.45 (95% CI 0.22-0.87) in the smoking adjusted model. In the same comparison for
SSA/P, the OR for black race was 0.21 (95%CI 0.04-1.17) and 0.20 (95% CI 0.04-1.13) in
the smoking status adjusted model. Similar findings were observed for pack years of
smoking (data not shown). None of the other variables (listed in Table 1) had a significant
impact on the OR but we were statistically underpowered to explore potential interactions or
confounders in detail.

Discussion

The present study was carried out to investigate if the racial disparity in the occurrence of
colorectal neoplasia persisted in a poor and uninsured population. Regardless of racial/ethnic
background, the patients in our population had a 37% prevalence of neoplasia with a lower
bound on the 95% confidence interval of 31%, higher than the 20-26% observed in studies
of average risk 50-64 year-old patients undergoing screening colonoscopy (13). Endoscopic
guidelines suggest that adenomas should be detected at a rate of at least 20% for average risk
patients undergoing screening colonoscopy (25% for men, 15% for women) (30). The
reasons why our data for males and females of both races exceeded these benchmarks is not
known but may reflect the high quality of the bowel preparation among patients in our study,
the endoscopic skill of our board certified gastroenterologists and or the high burden of risk
factors among our low socioeconomic status population.

When stratified by racial/ethnic group, the overall prevalence of polyps was broadly similar
in blacks < 50 (36 %), blacks = 50 (38%) and whites (35%). Within the context of the
present study, which is limited to those in poverty, this implies that lower socioeconomic
status may be a marker of increased overall risk of polyps. This agrees with prior findings
that poor and uninsured whites and blacks have higher CRC incidence and mortality rates
compared to others (31-33). High prevalence of CRC risk factors (e.g. obesity, diabetes,
sedentary lifestyle, smoking, alcohol intake) among both blacks and whites in our
population also potentially contribute to the higher than average adenoma detection rates. To
illustrate, the risk factor profile was highly unfavorable for both whites and blacks: 58% of
whites and 53% of blacks were obese, 32% of whites and 36% of blacks had diabetes, and
61% of whites and 53% of blacks had high cholesterol. These results point to an unfavorable
CRC risk profile among both poor whites and blacks and represent important areas for
primary prevention interventions. Nevertheless, future studies with a comparison group will
be needed to help tease apart the role of endoscopic performance versus risk factor burden in
explaining the reason(s) for the high adenoma prevalence we observed in the present study.
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Important differences in adenoma risk by race emerged by race when we stratified by
histologic type. Blacks compared to whites had a higher prevalence of advanced size
proximal conventional lesions but a lower prevalence of serrated adenomas. Blacks under 50
years of age had a risk of CA similar to whites 50 to 64 years. Racial distinctions by
histology are not trivial as adenomas growing within different carcinogenic pathways (e.g.
serrated or conventional) may evolve into invasive carcinomas with differing prognostic
profiles. For example, MSI-H CRC, which occurs predominantly in the proximal colon, has
a superior prognosis compared to microsatellite stable (MSS) CRC in the proximal colon
(34, 35). MSI-H sporadic cancers (representing ~ 15% of CRCs) evolve from the precursor
lesions of the serrated pathway (36), which we observed to be more common in whites than
blacks. In line with this evidence, a population-based study comparing MSI-H cancer by
race has shown whites compared to blacks have a higher prevalence (37), which has better
prognoses, compared to MSS cancers. Similar to our results, many others (9, 10, 13, 22)
have reported a higher prevalence of proximal or advanced proximal disease at screening
colonoscopy in blacks compared to whites. Younger blacks appear to have a higher risk of
proximal CRC (38), especially MSS (39). The etiology of the higher prevalence of proximal
conventional neoplasia in blacks is unknown but CRC in the proximal location appears less
influenced by lifestyle variables compared to the distal colon and rectum (3, 40). The fact
that we did not observe any differences by race in the distal colorectum may reflect the
similar CRC risk profiles in blacks and whites in the study population for the present study.

Age of CRC onset is younger in blacks compared to whites yet the stage of disease at
diagnosis is more advanced. As such, the American College of Physicians and the American
College of Gastroenterology have recommended that average risk blacks begin CRC
screening at age 40 (41) or age 45 (24), respectively, compared to the standard 50 years of
age (42). Although there is little published data in average risk patients under 50 years of
age undergoing screening colonoscopy, most studies, including ours, reported adenoma
prevalence rates in younger blacks similar to that of whites = 50 years of age (22).
Friedenberg and colleagues observed a non-significantly higher prevalence of advanced
polyps in younger blacks (9%) compared to blacks (6%) or whites (7%) over 50 years of
age. Similarly, a study among underserved blacks and whites in SC reported a detection rate
of advanced lesions of 7.8% for blacks under 50 compared to 6.4% for blacks 50 and older.
In the only study to compare advanced adenoma prevalence in white and black patients
under 50 years of age, Lieberman and colleagues (9) did not observe a significant difference
by race in the prevalence of large adenomas. However, black women < 50 had a prevalence
rate of large adenomas of 5.6% compared to 3.5% for white women: RR 1.66. The dearth of
available data on CRC in the young make it difficult to change screening policies;
nevertheless, rates of CRC diagnosis in the under 50 is higher is blacks and they also shown
poorer survival when diagnosed (38, 43).

In summary, our study had several strengths. All patients received the same screening, the
same colonic prep and had access to navigator services. All of the colonoscopies were
conducted by board certified gastroenterologists. We had evidence of high quality
colonoscopy exams with high adenoma detection rates, good bowel prep, and high rates of
completion. We had good geographic representation of the poor population across the state.
We had excellent participation rates and availability of endoscopy and pathology reports for
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all cases. However, we also had several limitations. We were statistically underpowered to
examine the individual impact of potential confounders or effect modifiers on the association
race and adenoma prevalence. We did not have standardized pathologic review. We had a
very small number of blacks under 50 years of age.

In a study that used screening colonoscopies in an exclusively poor, medically underserved
population to see if racial differences in the occurrence of colorectal neoplasia persisted, the
overall prevalence was higher previous reports for average risk populations and was high in
both whites and blacks, with no appreciable racial difference. However, the distribution of
polyps according to histologic type and location revealed a racial difference, with blacks
having a higher prevalence of advanced proximal adenomas and lower prevalence of serrated
phenotypes than whites, which may indicate a tendency toward more aggressive CRC. This
set of circumstances emphasizes the importance of taking polyp type into account in future
research on this topic, as the emerging story so far suggests that this may offer an intriguing
clue to the racial disparity in the population burden of colorectal cancer.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin. 2015; 65(1):5-29.
[PubMed: 25559415]

2. Soneji S, lyer SS, Armstrong K, Asch DA. Racial disparities in stage-specific colorectal cancer
mortality: 1960-2005. Am J Public Health. 2010; 100(10):1912—6. [PubMed: 20724684]

3. Doubeni CA, Laiyemo AO, Major JM, Schootman M, Lian M, Park Y, et al. Socioeconomic status
and the risk of colorectal cancer: an analysis of more than a half million adults in the National
Institutes of Health-AARP Diet and Health Study. Cancer. 2012; 118(14):3636—44. [PubMed:
22898918]

4. Siegel RL, Jemal A, Thun MJ, Hao Y, Ward EM. Trends in the incidence of colorectal cancer in
relation to county-level poverty among blacks and whites. J Natl Med Assoc. 2008; 100(12):1441-
4. [PubMed: 19110912]

5. Parikh-Patel A, Bates JH, Campleman S. Colorectal cancer stage at diagnosis by socioeconomic and
urban/rural status in California, 1988-2000. Cancer. 2006; 107(5 Suppl):1189-95. [PubMed:
16835910]

6. Lian M, Schootman M, Doubeni CA, Park Y, Major JM, Stone RA, et al. Geographic variation in
colorectal cancer survival and the role of small-area socioeconomic deprivation: a multilevel
survival analysis of the NIH-AARP Diet and Health Study Cohort. Am J Epidemiol. 2011; 174(7):
828-38. [PubMed: 21836166]

7. DeNavas-Wialt, C.; Proctor, B. bureau USC. Income and Poverty in the United Sates: 2013.
Washington, DC: U.S. Government Printing Office; 2014.

8. Moonesinghe R, Chang MH, Truman BI. Health insurance coverage - United States, 2008 and 2010.
MMWR Surveill Summ. 2013; 62 (Suppl 3):61-4.

9. Lieberman DA, Williams JL, Holub JL, Morris CD, Logan JR, Eisen GM, et al. Race, ethnicity, and
sex affect risk for polyps >9 mm in average-risk individuals. Gastroenterology. 2014; 147(2):351-8.
quiz e14 5. [PubMed: 24786894]

10. Lebwohl B, Capiak K, Neugut Al, Kastrinos F. Risk of colorectal adenomas and advanced
neoplasia in Hispanic, black and white patients undergoing screening colonoscopy. Aliment
Pharmacol Ther. 2012; 35(12):1467-73. [PubMed: 22540887]

11. Thornton JG, Morris AM, Thornton JD, Flowers CR, McCashland TM. Racial variation in
colorectal polyp and tumor location. J Natl Med Assoc. 2007; 99(7):723-8. [PubMed: 17668638]

12. Sanchez NF, Stierman B, Saab S, Mahajan D, Yeung H, Francois F. Physical activity reduces risk
for colon polyps in a multiethnic colorectal cancer screening population. BMC Res Notes. 2012;
5:312. [PubMed: 22715975]

Dig Dis Sci. Author manuscript; available in PMC 2017 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wallace et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

217.

28.

29.

30.

Page 9

Corley DA, Jensen CD, Marks AR, Zhao WK, de Boer J, Levin TR, et al. Variation of adenoma
prevalence by age, sex, race, and colon location in a large population: implications for screening
and quality programs. Clin Gastroenterol Hepatol. 2013; 11(2):172-80. [PubMed: 22985608]
Lieberman DA, Holub JL, Morris CD, Logan J, Williams JL, Carney P. Low rate of large polyps
(>9 mm) within 10 years after an adequate baseline colonoscopy with no polyps.
Gastroenterology. 2014; 147(2):343-50. [PubMed: 24768680]

Schroy PC 3rd, Coe A, Chen CA, O’Brien MJ, Heeren TC. Prevalence of advanced colorectal
neoplasia in white and black patients undergoing screening colonoscopy in a safety-net hospital.
Ann Intern Med. 2013; 159(1):13-20. [PubMed: 23817700]

Lane DS, Messina CR, Cavanagh MF, Anderson JC. Delivering colonoscopy screening for low-
income populations in Suffolk County: strategies, outcomes, and benchmarks. Cancer. 2013; 119
(Suppl 15):2842-8. [PubMed: 23868478]

Xirasagar, S.; Li, YJ.; Burch, JB.; Daguise, VG.; Hurley, TG.; Hebert, JR. Reducing Colorectal
Cancer Incidence and Disparities: Performance and Outcomes of a Screening Colonoscopy
Program in South Carolina. Adv Public Health. 2014. http://dx.doi.org/10.1155/2014/787282
Singh KE, Taylor TH, Pan CG, Stamos MJ, Zell JA. Colorectal Cancer Incidence Among Young
Adults in California. J Adolesc Young Adult Oncol. 2014; 3(4):176-184. [PubMed: 25538862]
Katz ML, Parrish ME, Li E, Zhang Y, Zhu WG, Shroyer K, et al. The Effect of Race/Ethnicity on
the Age of Colon Cancer Diagnosis. Journal of Health Disparities Research and Practice. 2013;
6(1):62—69. [PubMed: 25995971]

Ashktorab H, Paydar M, Namin HH, Sanderson A, Begum R, Brim H, et al. Prevalence of
colorectal neoplasia among young African Americans and Hispanic Americans. Dig Dis Sci. 2014;
59(2):446-50. [PubMed: 24193352]

Wallace K, Sterba KR, Gore E, Lewin DN, Ford ME, Thomas MB, et al. Prognostic factors in
relation to racial disparity in advanced colorectal cancer survival. Clin Colorectal Cancer. 2013;
12(4):287-93. [PubMed: 24188687]

Friedenberg FK, Singh M, George NS, Sankineni A, Shah S. Prevalence and distribution of
adenomas in black Americans undergoing colorectal cancer screening. Dig Dis Sci. 2012; 57(2):
489-95. [PubMed: 22052446]

Lieberman DA, Holub JL, Moravec MD, Eisen GM, Peters D, Morris CD. Prevalence of colon
polyps detected by colonoscopy screening in asymptomatic black and white patients. Jama. 2008;
300(12):1417-22. [PubMed: 18812532]

. Rex DK, Johnson DA, Anderson JC, Schoenfeld PS, Burke CA, Inadomi JM. American College of

Gastroenterology guidelines for colorectal cancer screening 2009 [corrected]. Am J Gastroenterol.
2009; 104(3):739-50. [PubMed: 19240699]

Clark BT, Rustagi T, Laine L. What level of bowel prep quality requires early repeat colonoscopy:
systematic review and meta-analysis of the impact of preparation quality on adenoma detection
rate. Am J Gastroenterol. 2014; 109(11):1714-23. quiz 1724. [PubMed: 25135006]

Martinez ME, McPherson RS, Levin B, Glober GA. A case-control study of dietary intake and
other lifestyle risk factors for hyperplastic polyps. Gastroenterology. 1997; 113(2):423-9.
[PubMed: 9247459]

Wallace K, Grau MV, Ahnen D, Snover DC, Robertson DJ, Mahnke D, et al. The association of
lifestyle and dietary factors with the risk for serrated polyps of the colorectum. Cancer Epidemiol
Biomarkers Prev. 2009; 18(8):2310-7. [PubMed: 19661090]

Anderson JC, Rangasamy P, Rustagi T, Myers M, Sanders M, Vaziri H, et al. Risk factors for
sessile serrated adenomas. J Clin Gastroenterol. 2011; 45(8):694-9. [PubMed: 21325950]

Qazi TM, O’Brien MJ, Farraye FA, Gould RW, Chen CA, Schroy PC 3rd. Epidemiology of goblet
cell and microvesicular hyperplastic polyps. Am J Gastroenterol. 2014; 109(12):1922-32.
[PubMed: 25350766]

Rex DK, Bond JH, Winawer S, Levin TR, Burt RW, Johnson DA, et al. Quality in the technical
performance of colonoscopy and the continuous quality improvement process for colonoscopy:
recommendations of the U.S. Multi-Society Task Force on Colorectal Cancer. Am J Gastroenterol.
2002; 97(6):1296-308. [PubMed: 12094842]

Dig Dis Sci. Author manuscript; available in PMC 2017 January 01.


http://dx.doi.org/10.1155/2014/787282

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wallace et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Page 10

Freeman HP, Alshafie TA. Colorectal carcinoma in poor blacks. Cancer. 2002; 94(9):2327-32.
[PubMed: 12015756]

Polite BN, Dignam JJ, Olopade Ol. Colorectal cancer and race: understanding the differences in
outcomes between African Americans and whites. Med Clin North Am. 2005; 89(4):771-93.
[PubMed: 15925649]

Albano JD, Ward E, Jemal A, Anderson R, Cokkinides VE, Murray T, et al. Cancer mortality in the
United States by education level and race. J Natl Cancer Inst. 2007; 99(18):1384-94. [PubMed:
17848670]

Wright CM, Dent OF, Barker M, Newland RC, Chapuis PH, Bokey EL, et al. Prognostic
significance of extensive microsatellite instability in sporadic clinicopathological stage C
colorectal cancer. Br J Surg. 2000; 87(9):1197-202. [PubMed: 10971428]

Benatti P, Gafa R, Barana D, Marino M, Scarselli A, Pedroni M, et al. Microsatellite instability and
colorectal cancer prognosis. Clin Cancer Res. 2005; 11(23):8332-40. [PubMed: 16322293]

Rex DK, Ahnen DJ, Baron JA, Batts KP, Burke CA, Burt RW, et al. Serrated lesions of the
colorectum: review and recommendations from an expert panel. Am J Gastroenterol. 2012; 107(9):
1315-29. quiz 1314, 1330. [PubMed: 22710576]

Carethers JM, Murali B, Yang B, Doctolero RT, Tajima A, Basa R, et al. Influence of race on
microsatellite instability and CD8+ T cell infiltration in colon cancer. PLoS ONE. 2014;
9(6):100461. [PubMed: 24956473]

Wallace K, Hill EG, Lewin DN, Williamson G, Oppenheimer S, Ford ME, et al. Racial disparities
in advanced-stage colorectal cancer survival. Cancer Causes Control. 2013; 24(3):463-71.
[PubMed: 23296454]

Xicola RM, Gagnon M, Clark JR, Carroll T, Gao W, Fernandez C, et al. Excess of proximal
microsatellite-stable colorectal cancer in African Americans from a multiethnic study. Clin Cancer
Res. 2014; 20(18):4962-70. [PubMed: 25013126]

Henry KA, Sherman RL, McDonald K, Johnson CJ, Lin G, Stroup AM, et al. Associations of
census-tract poverty with subsite-specific colorectal cancer incidence rates and stage of disease at
diagnosis in the United States. J Cancer Epidemiol. 2014; 2014:823484. [PubMed: 25165475]
Qaseem A, Denberg TD, Hopkins RH Jr, Humphrey LL, Levine J, Sweet DE, et al. Screening for
colorectal cancer: a guidance statement from the American College of Physicians. Ann Intern
Med. 2012; 156(5):378-86. [PubMed: 22393133]

Levin B, Lieberman DA, McFarland B, Andrews KS, Brooks D, Bond J, et al. Screening and
surveillance for the early detection of colorectal cancer and adenomatous polyps, 2008: a joint
guideline from the American Cancer Society, the US Multi-Society Task Force on Colorectal
Cancer, and the American College of Radiology. Gastroenterology. 2008; 134(5):1570-95.
[PubMed: 18384785]

Andaya AA, Enewold L, Zahm SH, Shriver CD, Stojadinovic A, McGlynn KA, et al. Race and
colon cancer survival in an equal-access health care system. Cancer Epidemiol Biomarkers Prev.
2013; 22(6):1030-6. [PubMed: 23576691]

Dig Dis Sci. Author manuscript; available in PMC 2017 January 01.



Page 11

Wallace et al.

Author Manuscript

850 (99) 6 (es) v (e9) L (29) sv (%) "ou —sax
10191581042 YbIH
8v'0 (09) 8 (se) ee (9v) s (ze) ez (%) "ou —saA
. Sa1gelq
1T0 (67) € (9¢) v€ (sv) s (z2) o1 (%) "ou —saA
leam Jad $yuLp TZ -- [0Yoo|Y
09°0 (09) 8 (9) zs (98) ¥ (1) 98 , (s1noy o) Aep sad Buns
110 (eNe (92) L2 (er) s (8e) 1€ T 2 oney diH 03 1sTeM
LT0 (cav (ze) se (c9) 8 (re) ze (w/Bx g¢ <) 98O AlpIcIOIN
(82) s (67) TC @®1 (te) 82 (w/Bx ye— wybx 0g) 8300
(68) L (se) 8¢ (sT)C (82) ¢ (w/Bx 62-G2) WbIamIan0
(e (sT) 91 (C19k4 (ngat (w/Bx Gz >) [eunioN
(%) "ou -- xapu| sse\ Apog
00 (6€) £ (se) 8¢ e (0e) L2 waLND
(ee) 9 (02) 2¢ (ta) e (08) L2 Jawuio4
(82) s (s¥) 05 (¥9) 6 (tr) L€ 18A8N
(%) "ou—Iaxjows
€L0 (rv) 8 (28) v (09) L (ev) 6€ (%) "ou—aeN
€000 (v) L (sv) 2y (871) C (67) ¥T Buniiop
(99) 6 (s5) 2§ (88) 6 (18) 65 pakojdwaun
. Snieis Burjopy
09°0 (v) L (0€) 62 (Lz2) ¢ (8¢) 8¢ afajjo0 Auy
(vv) L (ev) ov (s9) 9 (ee) ve ajenpeut j0oyds YbIH
(em) e (L2) s¢ (871) C (62) T2 agenpelb jooyds ybiH >
. uoneanp3
(r'v) 2°5S (8'¢) 0'38 (91 0'8Y (8'€) 0'95 (ps) 's1h—aby
d (8T=U) ANo1uyag 4o doey 1810 | (OTT =U) +0G soela | (¢T =u) 05 >sxoelg | (T6=u) SEHUM onsLIgloRIRYD

Apnis dAjod uonuanaid Jsaued Uojo) euljosed YiNos ayl ul syuaied Jo sonsLisoeey)

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Dig Dis Sci. Author manuscript; available in PMC 2017 January 01.



Page 12

Wallace et al.

(56T=U) uoIsusuadAy ‘0131531042

ybiy ‘sa18qeIp ‘Joyode (06T=U) AlAnde [eaIsAyd ‘(zTz=u) ones diy 01 1srem ‘(¥6T=U) snyels Buiiom ‘uoreanp3 ‘sjuaiied JO 18SgNS  UO 8]qe|leAe AJUo aJam Sainsesw Buimoj|o) 1ey eyl saredlpu|
*

110 (00 M e (L9 (%) "ou —saA
24D Jo AloisiH Ajiwey

G50 (88) ¥T (L)€L (e s (t2)es (%) "ou —saA
. uoisuspadAH
d (8T=U) Ad1UYIT 40 d0eY 43O | (0TT =U) +0G sXoelg | (T =u) 05 >sqdelg | (T6=U) SSHUM onsuveIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Dig Dis Sci. Author manuscript; available in PMC 2017 January 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Wallace et al.

Table 2

Page 13

Association of race and prevalence (95% CI) of conventional adenomas and serrated polyps in patients < 50

and =50 years of age

Blacks < 50 (n=14)

Blacks = 50 (n=110)

Whites = 50 (n=91)

Other (n=18)

Any Adenoma 36 (16-61) 38 (30-48) 35 (26-45) 33 (16-56)
Advanced Adenoma™ 14 (4-40) 12 (7-19) 9 (5-16) 6 (0-26)
Conventional Histology

Any 36 (16-61) 36 (28-46) 31 (22-41) 33 (16-56)
Any Advanced 14 (4-40) 11 (6-18) 9 (5-16) 6 (0-26)
Proximal * 21 (8-47) 26 (19-35) 22 (9-45) 22 (0-9)
Proximal Large *1 7(1-32) 8 (4-14) 2(0-8) 0(0)
Proximal Large Advanced Adenoma * 14 (4-40) 9 (5-16) 4(2-11) 0(0)
Distal Adenoma™** 21 (8-48) 20 (13-29) 20 (13-30) 28 (12-51)
Serrated Histology

Any sp2 7 (1-31) 19 (13-27) 32 (23-42) 28 (12-51)
Any SSAR? 0(0) 2 (0-8) 8 (4-15) 0(0)
Any TSA 0(0) 2 (0-6) 0) 0(0)
SP Large” 0 (0) 2 (0-6) 5 (2-12) 0 (0)
Proximal SP* 7(1-31) 9 (5-16) 11 (6-19) 11(3-33)
Distal sp**Z 7 (1-31) 16 (10-24) 25 (17-35) 16 (10-24)

+ . . . .
Advanced adenoma included all adenomas that were large = 1 cm, contained > 25% villous histology, and or HGD.

*
Location was missing in 4 cases for proximal colon.

Aok

Location was missing for 8 cases for distal colon/rectum.

#Large SP was defined as any lesion with serrated histology measuring = 1 cm

JP-vaIue for difference between blacks and whites which were < 0.10 included: conventional proximal large adenoma p=0.06, SP was p=0.02,

SSA/P =0.05 and distal SP was p=0.07.
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