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Introduction

Colorectal cancer (CRC) is the third most common cancer 
and the second leading cause of cancer-related mortality 
among men and women in the United States (1). In 2014, an 
estimated 136,830 men and women will be newly diagnosed 
with CRC and 50,316 deaths will be attributable to the 
disease (1). Studies have shown that CRC incidence and 

mortality varies across racial/ethnic groups in the United 
States, which may eventually lead to racial/ethnic group 
based CRC screening strategies (2). African Americans (AA) 
and Caucasians (C) are 2 of the 3 largest US racial/ethnic 
groups and both have the highest CRC related mortality 
rates nationally with AA mortality consistently higher than 
C since 1980 (1,3-6). AA and C not only have the highest 
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incidence and prevalence of CRC in U.S., but have the 
highest incidence and prevalence in the San Bernardino and 
Riverside counties, where our Veteran Administration (VA) 
hospital is located (7), and within our VA.  For example, at 
our VA, from 1999-2009, 594 cancers were diagnosed and 
500 of them were either African-American or Caucasian 
in race. Several etiologies have been proposed to explain 
this variation between the two groups ranging from socio-
demographic factors to genetics and tumor biology (8).

When AA and C both participate in an equal access 
health care system, there is no difference in colonoscopy 
referral for CRC screening (9). These groups do not differ 
significantly in CRC screening status, when adjusted for 
confounding variables (10,11). Previous investigators 
have demonstrated that AA have an increased frequency 
of proximal colonic neoplasia (polyps) than C (12-15). 
Since CRC follows the adenoma-carcinoma sequence, 
a difference in tumor biology and genetics may explain 
the increased incidence and proximal location of CRC 
in AA. We hypothesized that AA patients undergoing 
outpatient colonoscopy may have a higher prevalence of 

proximal colonic neoplasia thereby explaining the increased 
frequency of proximal tumors. Therefore, we performed a 
retrospective study in an equal access VA health care system 
to compare multiple characteristics of colonic neoplasia 
between AA and C who underwent colonoscopy. 

Materials and methods

Study population and study design

We conducted a single center retrospective study at Loma 
Linda VA Healthcare System in Loma Linda, California, 
USA. The study was approved by our institution’s review 
board. A total of 4,038 charts of veterans who had either 
colonoscopy or flexible sigmoidoscopy from 2005 to 2008 
and had polyps removed were identified using the pathology 
database of our institution and then reviewed manually for 
study inclusion.

Consults originate from primary care physicians. They 
are located at the hospital or at five community-based 
outpatient clinics directly to the section of gastroenterology. 
The consultation is requested for either a symptom 
(bright red blood per rectum, abdominal pain, diarrhea, 
constipation or weight loss) or for screening. Average 
risk CRC screening was not encouraged due to limited 
capacity, but would be performed for organ transplantation 
workup, family history of CRC or per patient request. 
A gastroenterologist reviewed the consult request and, 
if accepted, the patient was scheduled for a colonoscopy 
preparation class. Gender, race or any other demographic 
factor was not used to determine consult acceptance as 
a true equal access center. At the colonoscopy class, the 
patient learns about colonoscopy from a powerpoint 
presentation in a group session. The patient is evaluated 
individually upon completion of the presentation. This 
includes active medical history, past medical history 
and medications. Once the patient is considered to be 
appropriate for colonoscopy, the procedure is scheduled.

Primary exclusion criteria were: (I) veterans who 
underwent inpatient colonoscopy or flexible sigmoidoscopy 
for indications such as diarrhea, constipation, weight loss, 
abdominal pain, melena, or bright red blood per rectum; 
(II) familial adenomatous polyposis, hereditary non-
polyposis CRC syndrome, or inflammatory bowel disease; 
(III) poor or inadequate bowel preparation; (IV) patients 
for whom race could not be determined (see Figure 1). 
No demographic data was recorded for patients meeting 
the primary exclusion criteria. After applying the primary 
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7,765 patients 
met primary 
exclusion criteria
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Other races: 35
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Cancer with no 
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Other races: 225
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Cancer with no 
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Figure 1 Flowsheet of exclusion criteria and subgroups.



640 Jackson and Vega. Advanced, proximal polyps, African Americans

© Journal of Gastrointestinal Oncology. All rights reserved. J Gastrointest Oncol 2015;6(6):638-643www.thejgo.org

exclusion criteria, a total of 2,337 charts were reviewed. 
Secondary exclusion criteria were: (I) race other 

than AA or C; (II) patients who only underwent flexible 
sigmoidoscopy; (III) patients with diagnosis of polyp on 
endoscopy but had normal histology; (IV) patients who had 
CRC and did not have any polyps (Figure 1). Demographic 
data on patients meeting secondary exclusion criteria was 
recorded. 

After primary and secondary exclusion criteria were used, 
a total of 1,388 patients remained. These patients were 
then subdivided into five different subgroups based on the 
indication for the colonoscopy. The five subgroups were: (I) 
asymptomatic veterans, who were at average risk for CRC 
and underwent screening colonoscopy; (II) asymptomatic 
veterans, who had either a positive FOBT result or polyp 
detected on flexible sigmoidoscopy or barium enema; (III) 
asymptomatic veterans, who had a history of colon polyps 
or CRC and underwent surveillance colonoscopy; (IV) 
asymptomatic veterans who had a family history of CRC; 
and (V) symptomatic veterans who underwent outpatient 
colonoscopy for weight loss, constipation or diarrhea, overt 
gastrointestinal bleeding or anemia (Figure 1). 

Procedure and polyp histology

Most of the patients were prepped with a standard 
lavage solution and all patients had undergone standard 
colonoscopy. Patients with poor or inadequate bowel 
preparation were excluded. Poor prep was defined as semi-
solid stool that could not be suctioned or washed away but 
allowed for greater than 90% of the surface to be seen, 
and inadequate as solid stool obscuring mucosal detail and 
contour despite aggressive washing and suctioning; repeat 
preparation and colonoscopy needed. Data was collected 
based on age, sex, race, quality of preparation, BMI  
(<30 vs. ≥30), and various polyp characteristics such as 
location, histology, morphology, size and number. Polyps 
were identified by endoscopic landmarks. Polyps found in 
the cecum, ascending colon, hepatic flexure, or transverse 
colon were considered to be proximal. Distal polyps were 
defined as those found at the splenic flexure, descending 
colon, sigmoid colon, or rectum. The primary outcomes 
of interest were location, size, number, morphology, and 
histology of the polyps.

Polyps were classified histologically as follows: an 
adenoma contained at least low-grade dysplasia. The 
adenomas contained mild hyperchromasia with enlarged oval 
nuclei with basal polarization of the nuclei. If high-grade  

dysplasia was present, pseudostratification or stratification of 
neoplastic nuclei was present. The crypts had a back-to-back  
configuration with increased mitotic activity and marked 
loss of polarity. Villous adenomas were classified as 
adenomas that contained at least 75% villous epithelium. 
Tubular adenomas were classified as containing less than 
25% villous epithelium. Tubulovillous adenomas contained 
between 25% and 75% villous epithelium.

Statistical analysis

Categorical variables were compared using the chi-square 
test and data were expressed as percentages. Continuous 
variables were compared using student’s t-test and the 
data were expressed as mean with standard deviation.  
A multivariate approach was not done, as the mean age, 
gender distribution, BMI and quality of bowel preparation 
were so similar. Statistical analysis was performed using 
JMP version 9.03 for Mac. A P value less than 0.05 was 
considered statistically significant.

Results

Demographics

AA and C composed 91% (AA 11%, C 80%) of the 
2,337 patients who were evaluated after the primary 
exclusion criteria were used. This is similar to the national 
demographic data with AA constituting 13% and C 72% 
of the general population (16). Data collected on 1,388 
patients, after applying the primary and secondary exclusion 
criteria, was included for the final analysis, 152 (11%) AA 
and 1,236 (89%) C. Patient characteristics are shown in 
Table 1. There was no statistical difference between AA 
and C when subject distribution of age, gender, bowel 
preparation or BMI was compared. The mean age of 
patients referred for colonoscopy was 65±10 years old.

The comparison of colonic neoplasia for all five 
subgroups is shown in Table 2. Thirty-seven percent of AA 
had proximal polyps, compared to 21% of C (P<0.0001). 
Twenty-four percent of AA had polyps of villous histology, 
as compared to 16% of C (P=0.01). Polyps with villous 
histology were more likely to be proximal in AA (31%) than 
in C (16%), P=0.02. Twelve percent of AA had hyperplastic 
polyps compared to 20% of C (P=0.02). There was no 
statistical difference in tubular adenomas (P=0.88) or polyps 
with high-grade dysplasia (P=0.93). Also, there was no 
statistical difference in morphology or number of polyps 
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between the two racial groups.
The comparison of colonic neoplasia between AA and C 

was done in each of the five subgroups (as mentioned in the 
methods section). This is shown in Table 3. Proximal polyps 
were more common in AA who had colonoscopy performed 
for CRC screening (P<0.016), after a positive FOBT, 
polyp detected on the flexible sigmoidoscopy or after 
barium enema (P=0.009) when compared to C. Polyps with 
villous histology were more prevalent in AA in each of the 
subgroups but the difference was not statistically significant 
(Table 3). In addition, Table 3 shows histology, morphology, 
size or the number of polyps in individual subgroups. 
However, the sample sizes in the subgroups were too small 
for further analysis.

Discussion

Evidence suggests that a racial gap still exists in CRC 
incidence and mortality despite availability of colonoscopy (1).  
Studies evaluating tumor biology have shown racial 
differences in polyps and CRC (13). Polyps have been 
shown to be more proximally located and are larger in size 

in AA (13,15,17). However, these studies have evaluated 
only certain polyp characteristics and very few were 
done in an equal access health care system. Our study is 
unique as it evaluates multiple anatomical and histological 
characteristics of colon polyps between AA and C in the 
setting of an equal access health care system. These results 
could have important implications in the effort to maximize 
colonoscopy use.

The results of our study are consistent with previous 
investigations showing that AA have more proximally located 
polyps compared to C (13,15). It is unclear why AA have 
more proximally located neoplasms, as compared to other 
races. On subgroup analysis, the predominance of proximal 
polyps seen in AA persisted. In addition, AA had fewer 
hyperplastic polyps and 1.5 times more villous adenomas than 
C histologically. This was seen in all subgroups except the 
group with occult positive/polyps on flexible sigmoidoscopy. 
Not only were AA more likely to have villous adenomas, they 
were more likely to have villous adenomas in the proximal 
colon when compared to C. This is an important finding 
because villous histology is a sensitive indicator of polyp 
transformation to malignancy (18). Another independent 

Table 1 Patients’ demographics by race/ethnicity

Characteristics
C AA

P value
N=1,236 Percent (%) N=152 Percent (%)

Age 0.47

<50 34 3 8 5

50 to 54 109 9 19 13

55 to 59 260 21 28 18

60 to 64 276 22 32 21

65 to 69 163 13 20 13

70 to 75 195 16 23 15

Over 75 199 16 22 14

Mean age (SD) 64.9 9.4 63.8 9.9 0.17

Gender 0.17

Male 1,185 96 142 93

Female 51 4 10 7

BMI 0.41

<30 721 58 94 62

≥30 515 42 58 38

Preparation* 0.51

Good 941 76 112 74

Fair 295 24 40 26

*, patients with poor bowel preparation were excluded. C, Caucasians; AA, African Americans.
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Table 2 Comparison of polyps among AA and C

Variables Caucasians, N=1,236 (%) AA, N=152 (%) Total, N=1,388 (%) P value Sub-group analyses

Location <0.0001

Proximal 21 37 23 <0.0001

Distal 50 40 49 0.03

Proximal & distal 29 23 29 0.11

Histology 0.02

Hyperplastic 20 12 19 0.02

Tubular adenoma 61 61 61 0.88

Villous 16 24 16 0.01

High grade 3.8 4.0 3.8 0.93

Morphology 0.92

Sessile 72 72 72.1

Pedunculated 19 18 18.7

Flat 9 10 9.2

Size 0.98

Under 5 mm 59 59 59

5 to 10 mm 28 28 28

Over 10 mm 14 13 14

Table 3 Location distribution of hyperplastic and villous polyps in AA and C

Polyp Proximal, N=316 (%) Distal, N=675 (%) Proximal and distal, N=397 (%) Total, N=1,388 (%) P value

Hyperplastic, N=259 11 28 9 19 <0.0001

Villous, N=228 16 14 20 16 0.03

Subgroup analysis for hyperplastic polyps: P<0.0001 for prox. vs. distal; 0.32 prox. vs. prox. and distal; <0.0001 distal vs. prox. 

and distal. Subgroup analysis for villous polyps: P=0.43 for prox. vs. distal; 0.14 prox. vs. prox. and distal; <0.009 distal vs. prox. 

and distal. AA, African Americans; C, Caucasians.

indicator for transformation of polyp to malignancy is the 
polyp size. Lieberman et al. showed higher prevalence of 
large adenomas among AA (17). However, our study did not 
reveal any difference in polyp size between the two racial 
groups. There was also no difference in polyp number or 
morphology. 

There are some strengths of our study. In this study we 
compared multiple polyp characteristics between the AA 
and C. Factors such as histology, shape, size and number of 
polyps are important in determining the risk of development 
of CRC and hence optimal surveillance interval. One of the 
reasons given for the higher CRC incidence and mortality 
in AA is poor access to health care system secondary to 
greater lack of medical insurance, and lower socioeconomic 
status. Our study was performed solely in a VA hospital, 
which is equally accessible to veterans of all racial/ethnic 

groups. Even in an equal access system, differences between 
the two races still exist.

There are limitations to this study that should be 
considered when interpreting our findings. First, it is a 
retrospective study. Second, since the majority of patients 
were men, our findings may not be generalizable to 
women. Furthermore, our study population did not have 
an equivalent number of AA and C patients. However, 
the percentage of AA was similar to that of the national 
population. This could have impacted our results, which 
show no difference in size, number and shape of the 
polyps amongst the two ethnic groups. There is strong 
epidemiologic evidence suggesting that lifestyle factors play 
an important role in CRC incidence (19). We only included 
BMI in our study but did not include other characteristics 
such as diabetes, smoking, alcohol, diet, exercise, aspirin, or 
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non-steroidal anti-inflammatory use, supplements or sun 
exposure, which could have impacted observed results.

Conclusions

To conclude, our study demonstrates that in an equal 
access healthcare system and under varying indications, AA 
have proximal colon polyps more commonly than C and 
in addition, villous polyps with increased frequency. This 
could explain the higher incidence of CRC in AA, and the 
increased likelihood for AA to develop advanced proximal 
neoplasia. Our findings emphasize that further investigation 
to completely understand these differences is essential to 
reducing CRC in AA.
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