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Abstract

Introduction: This study evaluated the correlation of the presence of polyps and adenomas with respect to age, gender, and 
BMI in the context of AA as compared to Non-AA patients in the setting of colonoscopy screening and surveillance.
Methods: A retrospective medical chart review was conducted on 1095 screening or surveillance colonoscopy patients in 2017 
to determine whether the colonoscopies were completed and if a polyp was removed successfully and sent for pathological 
examination.
Results: There were 376 patients with at least one adenoma and 635 with no adenoma detected (376/1011=37%) with 
the majority undergoing screening by academic gastroenterologists. Age (OR 2.4) and gender (OR 1.95) were primary risk 
factors in screening whereas age (OR 5.6) and race (OR 4.07) dominated surveillance. Non-AA patients had an increase in 
adenoma risk with an increase in BMI (OR 6.58) while AA patients had the opposite result (OR 0.32). AA patients undergoing 
surveillance were also more likely to have a polyp be an adenoma (78%) than Non-AA patients (37%).
Conclusion: The fact that BMI in AA as compared to Non-AA patients was not associated with the risk of adenomas was an 
unexpected observation. The fact that if a polyp was found on surveillance in AA patients, it was more likely to be an adenoma 
than in Non-AA patients may suggest an increased emphasis on the importance of repeat colonoscopy after detection of an 
adenoma in AA patients at shorter intervals.
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Abbreviations: CRC: Colorectal Cancer; AA: African 
American; BMI: Body Mass Index; A-GI: Academic 
Gastroenterologist; P-GI: Private Gastroenterologist; ADR: 
Adenoma Detection Rate; SAR: Surveillance Adenoma Rate; 
PDR: Polyp Detection Rate.

Introduction

Colorectal cancer (CRC) is a common cancer in the 
world with geographic variability in incidence, prevalence, 
and mortality [1]. Progression from polyps to adenoma, 
advanced adenoma and CRC provides the opportunity 
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for interrupting the development of CRC by removal of 
polyps and histologically characterizing them [2-5]. Thus, 
screening for colon cancer and removal of adenomas 
are critical for reducing the incidence of colon cancer. 
Unfortunately, screening rates are suboptimal and the rates 
of detection of adenomas are variable as a function of the 
physician performing the colonoscopy [6,7]. An awareness 
of the role of various demographic factors in the risk for 
the adenomatous polyps and subsequent CRC are useful 
with respect to identifying populations and settings where 
improved screening and adenoma detection rates should be 
targeted. While individuals of African American (AA) race 
as compared to Non-AA are at higher risk for CRC, the racial 
disparity of other risk factors for CRC such as age, gender, and 
body mass index (BMI) are less characterized. The incidence 
of adenoma clearly correlates with risk of CRC but the 
comparative relationship between the presence of adenomas 
and age, gender, and body mass index (BMI) has not been 
consistently demonstrated among populations especially 
African Americans (AA) [8-12]. Also relevant to this study 
is that CRC identification and outcomes are influenced by 
racial disparities with respect to health care, making CRC 
and the genetics of race less clear [13-15]. The evaluation 
of racial differences in adenoma development addresses 
this important issue of cancer development biology, since 
the presence of adenomas which are the precursors to CRC 
should reduce the role of disparity in health care as it related 
to CRC detection.

The objective of this study was to evaluate the correlation 
of the presence of polyps and adenomas with respect to age, 
gender, and BMI in the context of AA as compared to Non-
AA patients in the setting of colonoscopy screening and 
surveillance. Although male gender and age are risk factors 
in CRC, it is not clear where in the adenoma progression to 
cancer these risks are manifested. Also, increased body mass 
index (BMI) is a recognized risk factor for the development of 
CRC but its relationship to the presence of adenomas is less 
clear. Certainly, variations of the prevalence of adenomatous 
polyps in different patient populations have the potential 
to affect screening recommendations. Using predominately 
African American patients from an urban medical center 
endoscopy suite, we evaluated potential racial diversity 
between AA and non-AA patients with respect to age, gender 
and BMI and adenomas. Given the shared nature of the 
endoscopy suite, we could also evaluate whether there was 
a variation in ADR and these factors with respect to the three 
specialties in the suite (Academic gastroenterologists, non-
Academic gastroenterologists and surgeons).

Methods

From a procedure-based population of 1095 patients 
undergoing screening or surveillance colonoscopy in the last 

6 months of 2017, a retrospective medical chart review was 
conducted to determine whether the colonoscopies were 
complete and if a polyp was identified, it was successfully 
biopsied and sent for pathological examination. Data 
collected included age, race, gender, BMI, time of procedure, 
reason for procedure (screening or surveillance), physician 
specialty (academic gastroenterologist (A-GI), private 
gastroenterologist (P-GI) or surgeon (S)), number and size 
of polyps, and the pathology report (to define CRC, adenoma 
or no adenoma). The strict definition of Adenoma Detection 
Rate (ADR) is the number of patients with at least 1 
adenoma divided by the total number of patients undergoing 
screening colonoscopies (AADR). We could also use our data 
to calculate, over all adenoma detection rates, surveillance 
adenoma rate (SAR) and polyp detection rate (PDR). Analysis 
was performed using JMP/SAS statistical analysis tools. 

Results

Colonoscopy Patient Demographics and 
Procedures 

The review of the 1095 patient charts found that 
8 patients (0.7%) had polyps that were not biopsied, 6 
patients (0.5%) had missing pathology and 62 patients (6%) 
did not have a completed colonoscopy. CRC was identified 
in 8 patients. All of them were undergoing a first-time 
screening colonoscopy (8/1096= 0.6%). The age range of 
cancer patients was from 46-65 with 7 AA and 1 non-AA. 
Thus, this final study population contains 376 patients with 
at least one adenoma and 635 with no adenoma detected 
(376/1011=37%). The majority (837) were for screening 
and most of the procedures were performed by academic 
gastroenterologists (AG-I (665); P-GI (176); Surgeons (172)). 
Most patients were African Americans (88%) with slightly 
more males as compared to females (54%). There was no 
difference in age by race or gender (59 years of age; range 
46-73 years). The BMI (kg/m2) was slightly higher in females 
as compared to males (32.4±-0.3 vs 29.3±-0.33 p<0.005) 
and in AA as compared to non-AA (31.1±-0.2 vs 29.5±-0.65 
p<0.02).

Adenoma Detection and Patient Characteristics

The presence of at least one adenoma was found in 
283 (35%) out of 804 patients undergoing a screening 
colonoscopy and in 93 (45%) of the 207 patients undergoing 
surveillance (p<0.01). More patients with adenomas were 
identified by A-GI (47%) as compared to P-GI (24%) and 
Surgeons (15%) (p< 0.0001). Screening and surveillance 
colonoscopies are highly effective in preventing subsequent 
interval colon cancer through the identification and 
removal of potential adenomas. Thus, it was hypothesized 
that increasing age, AA race (AA> Non-AA), male gender 
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(male>female) and increasing body weight index (high 
BMI>low BMI) would all influence the development 
adenoma’s which are the precursors to colorectal cancer 
(Table 1). Based on univariate analysis, age (OR 2.41) and 
gender (OR 1.95) were the dominant factors with respect to 
the presence of adenomas in the screening colonoscopies. 
With respect to surveillance colonoscopies, age (OR 5.6) 
and race (OD 4.07) were dominant with respect to adenoma 
risk. Since Academic GI (A-GI) had a higher ADR, Table 1 also 
presents the data for the A-GP physicians and the Low ADR 

physicians with results based on odds ratios similar to all 
physicians primarily due to the dominant number of A-GI 
physicians in the dataset. With respect to the BMI hypothesis, 
the results were in contrast to the hypothesis with an odd 
ration less than 1 indicating a higher BMI did not correlate 
with an increase in the detection of an adenoma. When all 
variables were samples simultaneously in the Nominal 
Logistic Fit Model for Adenoma vs No Adenoma the results 
were also similar to the univariate analysis (Table 2).

All Colonoscopies Screening (n= 804) Surveillance (n=207)
Odds Ratio p value Odds Ratio p value

Age (older more adenomas) 2.41 0.0064 5.76 0.0016
Gender (M>F) 1.95 0.0001 1.07 NS (0.95)

Race (AA > Non-AA) 1.32 NS (0.24) 4.07 0.0019
BMI (Older more adenomas) 0.34 0.018 1.27 NS (0.77)

A-GI Colonoscopies Screening (n= 533) Surveillance (n=130)
Odds Ratio p value Odds Ratio p value

Age (older more adenomas) 2.15 0.047 6.67 0.0058
Gender (M>F) 1.85 0.0005 1.16 NS (0.76)

Race (AA > Non-AA) 1.23 NS (0.45) 2.33 NS (0.12)
BMI (Older more adenomas) 0.57 NS (0.27) 1.16 NS (0.91)

Low ADR Colonoscopies Screening (n= 271) Surveillance (n=77)
Odds Ratio p value Odds Ratio p value

Age (older more adenomas) 5.39 0.01 15.36 0.022
Gender (M>F) 2.69 0.0017 1.2 NS(0.73)

Race (AA > Non-AA) 1.71 NS(0.33) 1 NS(0.17)
BMI (Older more adenomas) 1.11 NS(0.91) 0.79 NS(0.85)

Table 1: Univariate Analysis of Significance with Respect to Adenoma Detection.

All Colonoscopies Screening (n= 804) Surveillance (n=207)
Odds Ratio p value Odds Ratio p value

Age (older more adenomas) 1.03 0.005 1.07 0.0011
Gender (M>F) 1.93 0.0001 1.28 NS (0.43)

Race (AA > Non-AA) 1.4 NS (0.16) 4.69 0.0007
BMI (Older more adenomas) 0.54 NS (0.15) 1.02 NS (0.31)

A-GI Colonoscopies Screening (n= 533) Surveillance (n=130)
Odds Ratio p value Odds Ratio p value

Age (older more adenomas) 2.5 0.02 6.09 0.008
Gender (M>F) 1.95 0.0004 1.2 NS (0.64)

Race (AA > Non-AA) 1.2 NS (0.49) 2.12 NS (0.21)
BMI (Older more adenomas) 0.83 NS (0.71) 1.92 NS (0.55)

Low ADR Colonoscopies Screening (n= 271) Surveillance (n=77)
Odds Ratio p value Odds Ratio p value
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Age (older more adenomas) 5.47 0.013 33.9 0.0059
Gender (M>F) 2.65 0.0034 2.35 NS(0.18)

Race (AA > Non-AA) 2.11 NS(0.17) 100 0.0005
BMI (Older more adenomas) 0.91 NS(0.91) 1.1 NS(0.94)

Table 2: Multivariate Logistic Fit Analysis with Respect to Adenoma Detection.

Racial Disparity in Adenoma Detection

To assess disparity by race, we evaluated the correlation 
of Age, BMI and Gender as factors which could influence 
the presence of adenomas by race. The evaluation based 
on the similarities between endoscopists was primarily 
for all endoscopists with the patients stratified by 
screening vs surveillance. In most instances an additional 
assessment was also for only the high performing academic 
gastroenterologists. 

Gender and Race

The influence of gender stratified by race and screening 
or surveillance, was assessed and the results presented 
in Figure 1. Males were more likely than females to have 
tumors (Odds ratio from 2.02 to 1.14), but the difference 
was statistically significant only in AA males undergoing 
screening colonoscopies. When only the high ADR 
performing A-GI physician data was use, a similar result was 
seen (Screening: AA OR= 1.97; p=0.0003 vs Non-AA OR= 
1.01; p= 0.98; Surveillance: AA OR= 1.16; p= 0.69 vs Non-AA 
OR= 1.6; p= 0.66).

Figure 1: Racial diversity for gender and the detection of adenoma by all providers for both screening and surveillance 
colonoscopies. Patients are defined as either having or not having at least one adenoma. Male individuals had significantly 
higher adenoma rates compared to females in the AA Screening group (p=0.001 vs 0.66). Although males were more likely to 
have adenomas in the other groups the difference did not achieve significance. The width of the mosaic plot bars represents 
the distribution of the number of patients and was similar except for more males in the Non-AA surveillance group. OR is the 
Odds Ratio and significance is presented as p value for Pearson ChiSquare analysis.
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 Age and Race

Regardless of race (AA vs Non-AA) or procedure 
(screening vs surveillance), increasing age resulted in a 
higher likelihood of detecting an adenoma (Figure 2). When 
the statistical significance of the fit was evaluate using whole 
model logistic fit analysis, AA patients had a steeper curve 

and a statistically significant fit of the curve whereas Non-AA 
did not (Figure 2a). A similar observation was made when 
using age greater/equal to vs less than 60 years (Figure 2b). 
As with gender, the data suggests a racial difference in that 
age was more likely to correlate with a significant increase 
in adenomas in AA patients as compared to Non-AA patients.

Figure 2a: Racial diversity for adenoma presence as a function of age. The data is for screening and surveillance colonoscopies 
performed by all providers and stratified by race. Patients are defined as either having or not having at least one adenoma. Age 
on the x-axis is treated as a continuous variable. The significance of the fit line is also presented for the graphs which represent 
the logistic fit model.
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Figure 2b: Racial diversity for adenoma presence as a function of age. Patients were classified by their age using the cut off for 
the mid-range of AA males as demonstrated in figure 5a. On the mosaic plot, the width of the bars represents the population 
age distribution which is slightly greater for the surveillance as compared to the screening colonoscopies for both races. The 
data is for all providers and the odds ratio is for age <60 vs ≥60 years of age indicating fewer adenomas in the younger patients 
only in the AA patients. The p values represent the Pearson ChiSquare correlation significance.

BMI and Race

As shown in Figures 3-5, AA and Non-AA differ 
dramatically with respect to the influence of BMI on the 
presence of adenomas in both screening and surveillance 
colonoscopies. While Non-AA patients have an increase in 
adenomas detected with increasing BMI, AA patients have 
a decrease. This was true for BMI as a continuous variable 
(Figure 3) or when categorized as obese, overweight 

or normal (Figure 4). Similar results were found for all 
procedures and providers (AA OR= 0.32; p=0.035) vs 
Non-AA OR= 6.58) and for high performing Academic-GI 
colonoscopies for both screening (AA OR= 0.43 vs Non-AA 
OR= 3.73) and surveillance (AA OR= 0.49 vs Non-AA OR= 
2.9) we also used all patients and all providers to evaluate 
whether gender might influence the results. As shown in 
Figure 5a & b, the racial difference for BMI was apparent in 
both genders.

https://medwinpublishers.com/GHIJ/
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Figure 3: Racial Diversity for the presence of adenoma as a function of body weight. The data is plotted for the patients with 
or without an adenoma undergoing screening or surveillance colonoscopies by all providers as a function of body weight. The 
Odds Ratio (OR) and significance are presented for each graph. The OR less than one indicates an inverse relationship of ADR 
with BMI. The line represents the best line for the correlation between BMI and adenoma detection and the p value is for the 
closeness of the fit using the logistic fit model.
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Figure 4: Racial Diversity for the presence of adenoma as a function of body weight classification. Patients were classified by 
their body weight using the typical categories: Normal (<25), Overweight (25-30) and Obese (>30). On the mosaic plot, the 
width of the bars represents the population distribution which as primarily overweight and obese for both races. The data is 
presented for patients with or without an adenoma undergoing screening or surveillance colonoscopies by all providers as a 
function of body weight classifications. The p values represent the Pearson ChiSquare correlation significance.
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Figure 5a: Racial diversity for the presence of adenoma as a function of body weight and gender. The data is for all patients 
undergoing either a screening or surveillance colonoscopies by all providers since the BMI trends were similar for screening 
and surveillance. The Odds Ratio (OR) and significance are presented for each graph. The OR less than one indicates an inverse 
relationship of ADR with BMI. The line represents the best line for the correlation between BMI and adenoma detection and 
the p value is for the closeness of the fit using the logistic fit model.
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Figure 5b: Racial Diversity for the presence of adenoma as a function of body weight classification and gender. Patients were 
classified by their body weight using the typical categories: Normal (<25), Overweight (25-30) and Obese (>30). On the mosaic 
plot, the width of the bars represents the population distribution which is primarily overweight and obese for both races. The 
data is for patients undergoing either a screening or surveillance colonoscopies by all providers since racial diversity was 
similar between screening and surveillance as a function of BMI. The p values represent the Pearson ChiSquare correlation 
significance.

Race and Likelihood of Adenomatous Polyp

While the detection of adenomas was a key focus of 
the study, we also evaluated the relationship between race 
and the likelihood that a polyp would be an adenoma. As 
shown in Table 3, the largest variation between AA and 
Non-AA patients undergoing surveillance colonoscopy 

(78% vs 37% p<0.005). For the other settings the range 
was not significantly different (i.e., between 58% and 69%).
This observation is confirmed by calculating the variation 
between polyps and adenomas in surveillance for AA as 
compared to non-AA (62% polyps vs 52% polyps p=0.24 as 
compared to 49% adenomas vs 21% adenomas). 

https://medwinpublishers.com/GHIJ/
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All Colonoscopies
All Colonoscopies AA 243/501=67% Non-AA 33/57=58 NS(p= 0.156)

Screening AA 256/399=64% Non-AA 27/41=66% NS(p=0.829)
Surveillance AA 87/11=78% Non-AA 6/16=37% p=0.0006

High ADR A-GI
All Colonoscopies AA 279/388=72% Non-AA 27/47=62% NS(p=0.146)

Screening AA 209/302=69% Non-AA 23/34=68% NS(p=0.852)
Surveillance AA 70/89=81% Non-AA 6/7=46% p=0.005

Table 3: Racial Disparity in Percent of Polyps which are Adenomas.

Discussion

As predicted based on the literature, increasing age 
and male gender were both positive predictors in patients 
undergoing screening colonoscopies while BMI and race were 
not with respect to the detection adenomas in an endoscopy 
suite with predominately African American patients, we 
found the only setting where race was an independent 
predictor was in patients undergoing surveillance due to 
a previous adenoma detected on screening. The fact that 
polyps from AA surveillance patients were more likely 
to be adenomas than from non-AA patients undergoing 
surveillance at our study is important with respect to race and 
surveillance risk. The lack of race to be an independent factor 
in the detection of adenomas in screening colonoscopies but 
to be significant in surveillance suggests that the biology of 
adenoma development may be different and account for the 
observation that AA patients are more likely to be diagnosed 
with CRC that non-AA patients.

In contrast to most of the previous studies, we 
made a distinction between screening and surveillance 
colonoscopies. With respect to patients undergoing 
surveillance primarily due to a previous positive adenoma 
occurrence while age was clearly significant, the fact that AA 
patients were more likely than non-AA to have an adenoma 
detected on their repeat colonoscopy is novel and important. 
The fact that AA patients have a higher odds ratio for the 
presence of adenoma (4.07 vs 2.33) clearly suggests that 
extra effort to have AA patients who have previously had an 
adenoma should be encouraged to have a regular follow up. 
Whether this should have an impact with respect to having 
AA patients returning sooner than Caucasians are debatable 
given that both have a high odds ratio for finding adenomas. 
With respect to gender and the risk of adenoma in contrast 
to Non-AA where there was no gender difference, African 
American males are more likely to have an adenoma as 
compared to females in screening populations. The reason 
Non-AA individuals do not have a gender difference is 
puzzling given the known risk of gender for CRC. However, it 
may just be that a larger sample of Non-AA patients will be 

required to generate a statistical difference. 

Our observation on screening colonoscopy patients 
provides another set of data to an ongoing controversy with 
respect to race and adenomas. David, et al. and Collazo, et 
al. both reported finding like ours with respect to screening 
[7,16-18]. In contract several other studies found the opposite 
to be true [19-22]. The reason for this variation in findings 
when comparing across studies may be due to inherent 
biases that are not apparent. Among the possibilities are 
that African Americans are different than Caribbean Blacks 
and the rations are different in various studies, there may 
be variations in adenoma detection rates in studies where 
multiple centers with different ADR contributed to the 
data set and that there are variations in gender ratios and 
age distribution between studies. Given our observation 
with respect to the opposite effect of BMI variations in BMI 
between groups may also play a role? Our study is single 
centered, has similar gender ratios and age and there was 
no difference between the whole group of physicians and 
when data analysis was restricted to the high ADR academic 
gastroenterologists.

The most dramatic observation with respect to racial 
differences occurred in the comparison of the effect of BMI 
on the detection of adenoma. The Non-AA patients were 
more likely to have adenomas as body weight increased 
as compared to AA patients where the opposite was true. 
This clearly contributes to the overall observation that BMI 
was not an independent predictor of adenoma in the whole 
population. With respect to the literature, a meta-analysis by 
Wong, et al. found that White and Asian patients had a positive 
correlation and AA patients had a negative correlation. Since 
most of the studies in the meta-analysis were rich in Asian 
patients, the odds ration variability between the White 
and AA patients (1.42 vs 0.88) did not reach statistical 
significance. A similar issue with respect to AA patients and 
BMI was found in several different studies including one 
using a large database which reflected the US population 
distribution and was thus low in AA patients [9,23]. Also, 
in contrast to most of the literature, this study reduces the 
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role of variation in endoscopists by also reporting the data 
for high adenoma detection rate academic GI physicians in 
a homogeneous population with respect to gender and age. 
The reason that AA patients have fewer adenomas as body 
weight increases is not clear and has not been addressed 
adequately in the literature. Possible explanations for these 
variations with respect to AA vs Non-AA in adenoma detection 
as a function of BMI include, differences in the distribution of 
adipose tissue, variation in microbiome in the large intestine, 
variations in diet, and the potential that despite the decrease 
in adenomas there may be an increased likely hood of a more 
rapid progression to CRC [9,12]. Whether this suggests a 
need to modify repeat colonoscopy recommendations based 
on race cannot be determined by our study.

The primary outcome of this study is the observation that 
while racial differences in adenoma risk can be identified, 
the fact that AA patients overall do not have more adenomas 
than Non-AA patients suggests that health care disparity 
with respect to colon cancer screening probably plays the 
major role in the fact that AA patients are more likely to be 
diagnosed with CRC than Non-AA patients. As a result of the 
large AA population in this study, it was also determined that 
in contrast to Non-AA patients, BMI was inversely correlated 
with the detection of adenomas. While the significance of this 
observation with respect to obesity and cancer is unclear, 
future investigation of the reason for this disparity warrants 
investigation. The most important observation was that not 
only is AA race as compared to Non-AA a more significant 
risk factor for adenomas on surveillance, but the polyp was 
more likely to be an adenoma than in Non-AA patients. 
This supports the need to emphasize that AA patients with 
even small tubular adenomas on screening should be seen 
at 3-5 years intervals as opposed to Non-AA where a 7-10 
years intervals can be comfortably recommended. Our data 
demonstrated that AA patients are not at higher risk than 
Non-AA patients at screening but do have an increased risk 
upon surveillance due to a previous adenoma, warrants an 
increased emphasis on the importance of repeat colonoscopy 
at shorter intervals after detection of an adenoma in AA 
patients.
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