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Abstract
Background and Aims—Obesity has been associated with increased risk for colorectal adenoma,
though its role as a risk factor after polypectomy for successive events is unclear. Therefore, we
sought to evaluate the effect of anthropometric measures of obesity on adenoma after polypectomy.

Methods—Subjects with baseline adenomas (n=2465) and follow-up colonoscopy data were drawn
from two randomized trials designed to prevent adenoma recurrence.

Results—Presence of a BMI ≥ 30 kg/m2 was associated with a non-significant 17% increase in the
odds for any adenoma recurrence among all subjects (OR=1.17; 95% CI=0.92–1.48). This result was
confined to men (OR= 1.36; 95% CI=1.01–1.83), and not observed for women (OR=0.90; 95% CI=
0.60–1.33). Results for waist circumference did not reach statistical significance, though trends were
similar to those for BMI. Analyses of the effects of obesity on more clinically significant lesions
demonstrated that high BMI was a slightly stronger risk factor for advanced adenoma recurrences in
men (OR=1.62; 95% CI=1.04–2.53) when compared to non-advanced lesions (OR= 1.26; 95% CI=
0.91–1.75). Additionally, we observed an association for obesity and odds of adenoma recurrence
among participants reporting a family history of colorectal cancer (OR=2.25; 95% CI= 1.32–3.84),
but not for those without (OR=1.00; 95%= CI-0.77–1.31; pint = p=0.008).

Conclusions—Our results support obesity as a risk factor for subsequent short-interval
development of colorectal adenomas, particularly among men and persons with a family history of
colorectal cancer. Further, obesity in men appears to be strongly associated with the development of
clinically advanced lesions.
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Introduction
The presence of colorectal adenomas at endoscopy identifies a group of individuals at higher
risk for future development of colorectal cancer as compared to those without adenomas.
Among patients that have had colorectal adenomas, recognized predictors of subsequent
lesions include age, adenoma size, histology and multiplicity of the lesions at detection1.
Depending on the age of the population, between 20 and 50% of those patients with adenomas
will recur within a 3–5 year period, with 10–20% of recurrent lesions possessing clinically
advanced features (larger size, villous histology, and/or high-grade dysplasia)2–6. The current
recommendation for patients presenting with small polyps (less than 1 cm) is to have a follow-
up colonoscopy 5–10 years after the initial procedure1. Identification of risk factors that
influence the rate of development of adenomas is important in determining and planning
subsequent follow-up intervals for screening, and for the identification of modifiable factors
for targeted risk reduction in at-risk individuals. One such risk factor may be obesity.

In the United States, obesity has risen to epidemic proportions7 making it the most important
nutritional disease in our society. Abundance of food and high-energy diets are now common
in Western cultures and are reflected in anthropometric population shifts, with significantly
higher body fat in children and adults7. The evidence for obesity as a common risk factor in a
number of human diseases, including colorectal cancer, has led to the hypothesis that the
metabolic changes associated with chronic overeating and sedentary behaviors have a role in
development of many pathologies8. The majority of epidemiologic studies support a role for
obesity as a risk factor for colorectal adenomas9–18, cancers12, 19–30; and colon cancer
mortality 31, 32. These observations suggest a continuous action of the adverse effects of obesity
along the adenoma to carcinoma continuum, starting early in colon tumorigenesis. In general,
the effect of obesity on colorectal cancer risk has been stronger for cancers arising in the colon
as compared to the rectum, and for those occurring in men as compared to women 33, 24 27 
34 35. Recent work has also suggested that a family history of colorectal cancer may render
one more susceptible to lifestyle-related risk factors for colorectal adenoma36, 37; therefore,
body size may have differential effects in those with a family history as compared to those
without.

In addition to body mass index (BMI), measures of central adiposity such as waist
circumference and waist-to-hip ratio (WHR) are used to assess disease risk related to body
size. Findings from the prospectively-collected Framingham Cohort27, suggest that waist
circumference and WHR may be more informative for risk of colon cancer than measures of
BMI. Earlier data from the Health Professionals Follow up Study12 reported similar findings,
where stronger associations for colorectal cancer were observed with measures of waist
circumference than for BMI. However, the best measure of body size for evaluation of risk for
colorectal neoplasia remains equivocal. The primary aim of the current study was to evaluate
whether obesity and/or waist circumference are associated with colorectal adenoma recurrence,
and to assess which of these measures may better describe the relationship of body size to the
development of colorectal neoplasia. The secondary aim was to determine whether the effect
of body size varied by gender or a family history of colorectal cancer.

Materials and Methods
The current analyses were conducted with data collected from the combined study populations
of two randomized clinical trials, the Wheat Bran Fiber [WBF] Trial2 and the Ursodeoxycholic
Acid [UDCA] Trial3. Both studies were approved by the University of Arizona Human
Subjects Committee and local hospital committees, and written informed consent was obtained
from each participant prior to study enrollment.
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Briefly, the WBF trial was a randomized, double-blind, controlled trial conducted to compare
the effect of a high-fiber vs. a low-fiber cereal supplement on adenoma recurrence among
individuals who had undergone colonoscopy and had one or more adenoma(s) removed2. A
total of 1429 participants were randomized into the trial and 1304 (91.3%) completed the study
by undergoing one or more colonoscopies after randomization2. The mean follow-up time from
randomization to colonoscopy was 3.1 years. No effect of the high-fiber supplement was
detected for colorectal adenoma recurrence as compared to the low-fiber supplement2.

The UDCA trial was a randomized, double-blind, placebo-controlled trial conducted to
compare the effect of UDCA on adenoma recurrence among patients that had a prior polyp
removed at colonoscopy3. A total of 1285 participants were randomized to either the treatment
or placebo group, with 1192 participants (92.8%) completing the study3. The mean follow-up
time from randomization to colonoscopy was 3.2 years. Compared to the placebo group, those
in the ursodeoxycholic acid group had no significant difference in risk for colorectal adenoma
recurrence3.

Data Collection
Self-administered questionnaires were used to obtain data on diet, sociodemographic variables,
and medical history. The height and weight of each participant were measured at baseline by
study personnel. Waist and hip circumference were self-reported; participants repeated both
measurements three times and documented the measurements to the nearest 1/16 of an inch.
Participants were instructed to measure their waist at the smaller circumference of their natural
waist, which is usually just above the belly button. The hip measurement was taken at the
maximal protrusion of the buttocks, or at 6 inches below the waist. Participants were classified
into one of three weight classifications based on their BMI (kg/m2): normal weight (BMI >18.5
and < 25), overweight (BMI ≥ 25 and <30), and obese (BMI ≥ 30). Baseline waist
measurements were used to classify waist size as small, medium, large, and extra-large
separately for males and females based the population distribution in order to ensure a more
equal distribution of waist sizes by category. For men, the categories were as follows: small
waist circumference was < 36.5 inches; medium was 36.5–39.0 inches; large was 39.1–42.0
inches; and extra large was >42.0 inches. For women, the categories for waist circumference
were defined as <30.0, 30.0–33.1, 33.2–37.0, and >37.0 inches for small, medium, large, and
extra-large, respectively.

Definition of Adenoma Recurrence and Advanced Adenoma Recurrence
As reported previously 38, data regarding adenoma characteristics (i.e., number, size, location,
and histology) were obtained from the medical record and the pathology report for each subject.
Any colorectal adenoma detected at colonoscopy at least six months after randomization to
either trial was counted as a recurrent adenoma. Adenomas were classified as advanced if they
had a diameter of 1 cm or more and/or tubulovillous or villous histology (at least 25% villous).
Additionally, adenocarcinomas were counted as advanced recurrences. All other adenomas
were considered non-advanced. In subjects with more than one adenoma, size and
characterization of the histologic type were based on the largest and/or most advanced
adenoma.

Statistical Analysis
All analyses were conducted using STATA statistical software package [version 9.0, Stata
Corporation, College Station, TX]. Summary data for baseline characteristics by study and by
category of BMI were calculated using means and standard deviations for the continuous
variables and frequencies and percentages for the categorical variables. Statistically significant
differences between WBF and UCDA or between BMI categories were tested using the
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student’s t-test for continuous variables and chi-square analyses for categorical variables. All
statistical tests were two-sided and deemed statistically significant at p ≤ 0.05.

Unconditional logistic regression modeling was used to assess the associations between BMI,
waist circumference, and adenoma recurrence. First, regression models were used to determine
which baseline variables were associated with both adenoma recurrence and BMI or waist
circumference, and as such might be potential confounders. Variables tested for confounding
included age, treatment group, dietary intake of fat, energy, fiber, alcohol, calcium, aspirin use,
family history of colorectal cancer, gender, race, history of previous polyps, smoking, number
of colonoscopies, and baseline adenoma characteristics. If a variable changed the point estimate
by 10% or greater, it was considered a potential confounder39 and included in the final
multivariate logistic regression analyses of body size and adenoma recurrence. Though not
identified as a classical confounder, a variable accounting for study (WBF vs. UDCA) was
also added to final model to account for any potential differences between the two study
populations. Two multivariate models were then constructed; the first included the
confounding variables and the second included the confounding variables plus simultaneous
adjustment for BMI and waist circumference.

Multinomial logistic regression was used to evaluate the association between body size and
both non-advanced and advanced recurrences. This analysis allowed for assessment of the
effect of body size on type of adenoma by comparing non-advanced recurrence to no recurrence
while excluding all advanced recurrences, and conversely to compare advanced to no
recurrence by excluding all non-advanced recurrences. For the analysis of adenoma recurrence
by family history, the final multivariate models for BMI and waist circumference were run
separately among those who had no family history of colorectal cancer and those who did report
a history.

Results
As shown in Table 1, age, gender, race, smoking, number of colonoscopies, large or villous
baseline adenomas, and rates of obesity were not significantly different between the WBF and
UDCA trials. Differences between the two studies were observed for a family history of
colorectal cancer, with 16.9% of those in the WBF trial reporting a family history as compared
to 27.6% in the UDCA trial, and for history of polyps prior to randomization to the trial (39.1%
in WBF vs. 47.1% in UDCA). Participants in the UDCA trial were more likely to have had a
proximal adenoma at baseline compared to those in the WBF trial (33.9% vs. 27.1%,
respectively). Finally, significant differences were observed between the two studies for waist
circumference. Those in the UDCA trial were more likely to have an extra-large waist
circumference than those in the WBF trial, and less likely to have a small waist circumference.
Therefore, we initially assessed the effect of BMI and waist circumference in each of the two
studies separately (data not shown). We observed similar relationships between measures of
body size and central adiposity in each of the studies, and thus pooled the data to derive a
stronger point estimate of these associations. We retained a variable for study (WBF vs. UDCA)
in the logistic regression models to control for any differences between the two trials.

Table 2 presents the characteristics of participants in the pooled trials by BMI category (normal,
overweight, and obese). In the total population, 45% percent of subjects were categorized as
overweight (n= 1120) and 24% obese (n= 606). Those who were categorized as obese were
significantly younger than those who were normal weight (p<0.001) and those who were
overweight (p<0.001), and were more likely to be male than normal weight individuals
(p<0.001). However, the proportion of males classified as obese was lower than the proportion
who were overweight (p<0.001). Smoking was significantly less common in those overweight
(p <0.001) and obese (p<0.001) compared to normal weight individuals. Those who were
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overweight (p<0.01) or obese (p<0.05) were significantly more likely to have had more than
one adenoma at baseline than those who were normal weight. With regard to adenoma
recurrence rates, those who were obese were significantly more likely to recur with a non-
advanced adenoma compared to normal weight participants; while those who were overweight
exhibited a greater percentage of advanced adenomas compared to normal weight individuals.
In addition, men who were overweight recurred more often with advanced adenomas compared
to normal weight men. However, these comparisons are not adjusted for potentially
confounding variables as presented using logistic regression modeling in Tables 3, 4, and 5.

The odds ratios and 95% confidence intervals for adenoma recurrence by category of BMI are
shown in Table 3. We observed a non-significant 17% increase in odds of recurrence (OR=1.17;
95% CI= 0.92–1.48) associated with obesity (BMI ≥ 30 kg/m2) as compared to normal weight
individuals that was completely attenuated by adding waist size to the model (OR=1.08; 95%
CI= 0.74–1.57). When stratified by gender, increasing BMI was associated with increased odds
of recurrence only in men (OR=1.36; 95% CI= 1.01–1.83; p-trend= 0.04), with the results
slightly attenuated after adding waist size to the model (OR =1.29; 95% CI=0.82–2.04, p-
trend=0.27). In contrast to men, we observed no associations for overweight or obese women.

Based on the lack of an observable influence of BMI on adenoma recurrence in women and
findings of published studies suggesting that body composition is poorly captured in women
by BMI measures40 we evaluated whether waist circumference (Table 3) was independently
associated with recurrence separately for women and men. When categorized into four waist
sizes (small, medium, large and extra large), waist circumference was not significantly
associated with colorectal adenoma recurrence in the total population, or among men and
women separately. An analysis of waist-to-hip ratio contributed no added information on
associations in our population (data not shown).

To assess whether or not BMI had a specific effect on more advanced adenomas, we tested
associations between BMI and waist size on the recurrence of the clinically advanced adenomas
(i.e., adenomas ≥ 1 cm and/or with villous histology). In the total population and among women,
we observed no significant effect of body size measured as BMI on non-advanced or advanced
recurrences (Table 4). In contrast, men who were overweight or obese were at significantly
increased odds for advanced recurrence (OR 1.60; 95% CI=1.09–2.33 and OR=1.62; 95%
CI=1.04–2.53, respectively; p-trend=0.03) when compared to results for non-advanced lesions
in overweight (OR=0.97; 95% CI=0.73–1.29) and obese (OR =1.26; 95% CI=0.91–1.75; p-
trend=0.17) men. No significant associations were observed for waist circumference and either
non-advanced or advanced recurrence in the total population or in the gender-specific analyses.

Following reports that a positive family history of colon cancer enhances individual
susceptibility to lifestyle factors for colon cancer36, 37 we conducted stratified analyses to
evaluate the association between body size and adenoma recurrence by a family history of
colorectal cancer (Table 5). Subjects that reported a positive family history had a higher odds
of recurrence if they were overweight (OR 1.35; 95% CI=0.86–2.12), and were more than twice
as likely to have an adenoma recurrence if they were obese compared to normal weight
individuals (OR 2.25; 95% CI=1.32–3.84; p-trend=0.006); whereas subjects reporting no
family history had no elevated odds of recurrence if obese when compared to normal weight
individuals (OR=1.00; 95% CI= 0.77–1.31). The interaction between family history and
obesity was statistically significant (p=0.008). No marked associations were observed between
waist size and any type of recurrence, regardless of family history.
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Discussion
In this pooled analysis of two large clinical trials of adenoma recurrence, we found that a high
BMI is a risk factor for recurrent adenomas after polypectomy. Similar to what has been
observed for the association between BMI and colon cancer24, 27, 34, when we stratified by
gender, we found that a high BMI was associated with adenoma recurrence in men, but not
women. A separate analysis for waist circumference did not appreciably alter the direction or
magnitude of the association between BMI category and odds of recurrence. Our results do not
support similar studies of colon cancers that suggest that the measurement of waist size may
be a better predictor of risk in women than BMI27, 41, as we detected no significant results
with either measure.

The magnitude of the association between body size and colorectal adenomas remains
equivocal. Our results are in agreement with epidemiological studies showing a relationship
between body mass index and risk for colorectal adenomas9–18. Further support for this
association was provided in a small study by Almendingen et al.42, who reported a direct
relationship between obesity and the growth rate of adenomas. In that study, a strongly positive
association between obesity and growth of unresected adenomas in patients followed for three
years was observed42. However, other studies have failed to demonstrate an association
between body size and colorectal adenoma recurrence43–48, including secondary analyses
conducted in randomized trials of chemopreventive agents for adenoma recurrence similar to
our own47, 48. One possible explanation for the failure of these studies to detect an effect of
obesity on recurrence under similar study conditions could be the use of combined analyses of
men and women and/or smaller sample sizes.

Our study supports a gender-specific effect of obesity on adenoma recurrence following
polypectomy. The consistently weaker association between obesity and colon cancer risk in
women has been explained in part by the protective action of female sex hormones, particularly
estrogen elevated in overweight/obese women33. Among premenopausal women, the direct
relationship between increasing body size and odds of colorectal neoplasia has been observed
consistently, while for older women, the effect is attenuated49. Whether sex hormones act
differentially in the colonic epithelium as growth regulators50 or if they differentially influence
risk through action on body fat disposition and adverse biochemical changes51–54 is currently
unclear. Efforts are ongoing to abstract information on the use of hormone replacement therapy
in our two trials along with collecting data on serum biochemical markers (hormone, insulin,
IGF levels) to explore these issues in subsequent analyses to address potential explanations for
our findings.

For advanced adenoma recurrence in the current study, BMI was strongly associated with risk
in men, but not women. In several studies of colorectal adenomas reported to date, high BMI
has been shown to be associated with the development of advanced, larger adenomas of the
colon 9, 11, 15, 16. Unlike the results for any adenoma recurrence, an association between body
size and large or advanced adenoma recurrence has been demonstrated in both women and
men in the literature, generally in mixed populations9, 15, 16. The current results do not show
such an association, possibly because heavier women in our population showed a modest, non-
significant trend for protection from advanced recurrence with increasing body size. As
mentioned above, there may be effect-modification of body size by estrogen in these women.

Our results also demonstrated that BMI was positively associated with adenoma recurrence in
subjects with a family history of colorectal cancer in at least one first degree relative, but not
for those without a family history. This is consistent with previous studies suggesting a stronger
effect of lifestyle factors and risk for colon cancer in patients with a family history36, 37. BMI
again appeared to be a better estimator of the association between body size and adenoma
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recurrence than waist circumference, which may help in deciding which estimate of body size
is optimal for large epidemiological studies of colorectal neoplasia.

A further advantage to the use of BMI to measure body size is that it accounts for the height
of the individual. Though it did not achieve statistical significance, exploratory analyses
revealed a modest positive association between tall height and risk (data not shown), which
may explain part of the independent effects of BMI on odds of recurrence. This is consistent
with previous positive associations between tall height and colon cancer risk12, 45, 55 Our data
support recent findings from MacInnis et al.55 that suggest, at least for males, there may be
two independently acting effects of body composition on colon cancer risk; one acting through
central adiposity and the other acting through higher fat free mass, perhaps mediated by the
insulin-like growth factor/growth hormone axis, which in the MacInnis study included height
as a component trait of the variable55. Given that BMI captures aspects of both height and girth
for the majority of men, it can be easily integrated into clinical care in discussing the odds for
subsequent adenomas, particularly advanced adenomas, in male patients. Overall, our data
further strengthen the hypothesis that adverse biochemical changes such as hyperinsulinemia
associated with adiposity may be mechanistically coupled with risk for development and
growth of premalignant lesions in the colon56. These data strongly support the consideration
of BMI as a simple measure for assessing elevated odds for adenoma recurrence, particularly
for men or for those with a family history of colorectal cancer

Strengths of our study include the large sample size and the prospective nature of the data
collected for adenoma recurrence using colonoscopy. Additional strengths include the use of
measured height and weight in all subjects for BMI calculation and the completeness of the
variable data set. A limitation of our study lies in the design that includes only individuals with
a recent history of at least one adenoma and for whom the average follow up time was three
years. These adenoma patients are a distinct group, and therefore the generalizability of the
results is somewhat limited. Our findings apply only to the association of body size with
recurrent adenomas, not the formation of a first-time adenoma. The short interval between
endoscopy procedures limits our ability to demonstrate associations between obesity and
adenoma over longer periods of time in study participants that may not have increased
susceptibility to the effects of obesity, such as those without a family history of colorectal
cancer. Finally, because of the design of the original clinical trials, it is likely that polyps missed
at baseline colonoscopy may be included as recurrences in some cases. The rate for missed
polyps at colonoscopy have been estimated to be approximately 13% for adenomas 5–10mm
in size and 26% for those 1–5 mm57. However, our results support a stronger association
between body size and advanced adenomas than smaller, non advanced lesions. This increases
the validity of the observed association given that the proportion of missed large/advanced
adenomas is far lower (2.1%) than for smaller lesions57. In the unlikely event that a significant
difference in miss rates by BMI explains more lesions at follow up in our studies in the obese,
our finding of an association between obesity and risk for advanced adenoma at polypectomy
remain relevant as the association yields a higher risk population regardless of the underlying
cause.

In summary, our results support previous studies that suggest that obesity is associated with
the growth of adenomas in the colon among men, and is particularly related to the development
of advanced lesions. Though these data may not directly impact current screening paradigms
in a broad sense, they do lend support to the growing body of evidence that body weight, by
whatever causal mechanism, is an important determinant in risk of colonic neoplasia and
therefore a valid and important clinical factor to consider in patient and high risk family
counseling. Simple measures of obesity offer an additional factor in patient education when
emphasizing vigilance to follow up particularly among high-risk family members for which
the gastroenterologist can advocate. This aspect of our findings may be most relevant in persons
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with lower- risk lesions where screening recommendations are extending to longer and longer
intervals in attempts to reduce health care costs. Finally, it may be particularly important to
take steps to achieve high compliance with colorectal cancer screening and surveillance
recommendations in subjects with high BMI.
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Table 1
Baseline characteristics of study participants in the WBF and UDCA Trials

Baseline Characteristics Pooled WBF UDCA p value

N=2465 N=1289 N=1176

Age at baseline (mean ± sd) 0.321

66.0 ± 8.7 65.9 ± 8.8 66.2 ± 8.5

Male, n (%) 1668 (67.2) 871 (67.0) 797 (67.4) 0.842

White, n (%) 2347 (95.3) 1247 (95.9) 1100 (94.6) 0.12

Family History CRC, n (%)3 <0.001

545 (22.0) 219 (16.9) 326 (27.6)

Current Smoker (yes), n (%) 0.24

315 (12.9) 177 (13.6) 138 (12.0)

Number of colonscopies(mean ± sd) 0.27

1.8± 0.8 1.8 ± 0.9 1.8 ± 0.8

Previous Polyps (yes), n (%)4 <0.001

976 (40.3) 450 (39.1) 526 (47.1)

Aspirin Use (yes)5 0.78

693 (27.9) 366 (28.2) 327 (27.6)

Baseline Adenoma Characteristics

Number > 1 (yes), n (%) 1017 (41.0) 559 (43.0) 458 (38.8) 0.03

Large, n (%) 1072 (43.5) 573 (44.7) 499 (42.2) 0.22

Villous histology, n (%) 517 (21.0) 272 (21.2) 245 (20.8) 0.78

Proximal Location, n (%) 747 (30.3) 347 (27.1) 400 (33.9) <0.001

BMI (kg/m2)

Normal (% >18.5 & <25 kg/m2) 739 (30.0) 372 (28.9) 367 (31.2)

Overweight (% 25 – <30 kg/m2 ) 1120 (45.4) 593 (46.0) 527 (44.8)

Obese (%≥ 30 kg/m2) 606 (24.6) 324 (25.1) 282 (24.0) 0.44

Waist (in.)6

Small, n (%) 591 (26.1) 352 (29.5) 239 (22.4)

Medium, n (%) 563 (24.9) 289 (24.2) 274 (25.7)

Large, n (%) 569 (25.2) 294 (24.6) 275 (25.8)

Extra-Large, n (%) 538 (23.8) 259 (21.7) 279 (26.2) <0.001

1
Statistical tests for continuous variables comparing participants in WBF to participants in UDCA performed with a student’s t-test.

2
Statistical tests for categorical variables comparing participants in WBF to participants in UDCA performed with chi-square analyses.

3
History of colorectal cancer in one or more first degree relatives.

4
History of polyps prior to baseline

5
Aspirin use in the last month at baseline

6
Waist cutpoints for men (inches) small <36.5; medium 36.5–39.0; large 39.1–42.0; extra-large >42. Waist cutpoints for women (in) small <30.0; medium

30.0–33.0; large 33.2–37.0; extra-large >37.0. Numbers may not add up to total due to missing data.
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Table 2
Characteristics of participants in the WBF and UDCA trials combined, by category of body mass index.

Category of Body Mass Index1

Characteristics Normal Weight Overweight Obese

n=739 n=1120 n=606

Age at baseline (mean ± sd) 67.0 ± 9.0 66.5 ± 8.4 63.8 ± 8.423

Male, n (%) 418 (56.6) 834 (74.5)2 411 (67.8)23

White, n (%) 705 (96.1) 1059 (95.2) 566 (94.7)

Family History CRC, n (%)4 151 (20.4) 259 (23.3) 132 (21.8)

Current Smoker (yes), n (%) 131 (18.1) 118 (10.6)2 60 (10.1)2

Number of colonscopies(mean ± sd) 1.8± 0.9 1.8 ± 0.8 1.8 ± 0.9

Previous Polyps (yes), n (%)5 279 (41.0) 458 (45.0) 231 (41.8)

Aspirin Use (yes), n (%)6 206 (27.9) 316 (28.2) 170 (28.1)

Baseline Adenoma Characteristics

Number > 1 (yes), n (%) 272 (36.9) 482 (43.0)2 256 (42.2)2

Large, n (%) 323 (43.9) 487 (44.0) 258 (42.7)

Villous histology, n (%) 154 (21.0) 215 (19.4) 146 (24.2)

Proximal Location, n (%) 215 (29.3) 343 (31.0) 186 (30.8)

Adenoma Recurrence Rates, n (%)

Non-advanced adenoma (Total
Population)

211 (28.6) 344 (30.7) 202 (33.3)2

 Men7 134 (32.1) 263 (31.5) 149 (36.3)

 Women8 77 (24.0) 81 (28.3) 53 (27.2)

Advanced adenoma9 (Total Population) 105 (14.2) 187 (16.7)2 85 (14.0)

 Men 53 (12.7) 153 (18.3)2 64 (15.6)

 Women 52 (16.2) 34 (11.9) 21 (10.8)

1
Normal weight is a BMI of greater than 18.5 and less than 25; Overweight is a BMI of greater than or equal to 25 and less than 30; Obese is a BMI of

greater than or equal to 30.

2
Value significantly different from normal weight, p <0.05.

3
Value significantly different from overweight, p <0.05.

4
Family history of colorectal cancer in one or more first degree relatives.

5
History of polyps prior to baseline.

6
Aspirin use in the last month at baseline.

7
The number of men in each category was 418 for normal weight, 834 for overweight, and 411 for obese.

8
The number of women in each category was 321 for normal weight, 286 for overweight, and 195 for obese.

9
Adenomas were classified as advanced if they had a diameter of 1 cm or more and/or tubulovillous or villous histology (at least 25% villous).
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