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Abstract
Introduction: Recently several international publications have found an association between obesity and 
polyps and/or colorectal cancers. In our country the possibilities of these associations have not been studied. 
The aim of this study was to determine whether obese patients have polyps or colorectal cancers more fre-
quently than found in the general population. Materials and Methods: This was a cross-sectional prospective 
study of patients referred for total colonoscopies for screening that were conducted between March 2012 and 
June 2013. Three university hospitals, Clínica Fundadores and Hospital El Tunal in Bogotà, Colombia and 
the Centro de  Control de Cancer Gastrointestinal “Luis E Anderson” in Venezuela, participated in the study. 
All patients were weighed and height, body mass index (kg/m2) and waist circumference in centimeters were 
measured. The prevalence of polyps in the population was estimated and the risk was determined by means 
of Odds Ratios (OR) with 95% confidence intervals (CI). Results: 405 patients were included in the study, 
68.9% of whom were women. The mean patient age was 56.1 years +/- 12.9 years. 154 (38%) had polyps, 
of these 113 (73%) (p = 0.01), met the criteria for abdominal obesity, and 41 (27%) (p = 0.03) did not meet 
these criteria. Logistic regression analysis found no relationship between increased abdominal circumference 
and the presence of polyps in the colon, but for every additional centimeter of waist circumference the risk of 
polyps increased 5.3%. Conclusion: In the population examined, obese patients had polyps more frequently 
than did others, and this risk increased with the severity of obesity.
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INTRODUCTION

Obesity is associated with many diseases including Type 
2 diabetes mellitus, hypertension, cardiovascular disease 
and even some cancers (1). Its prevalence is increasing 
everywhere in the world (1-3). In 2007, there were 523 
million obese people worldwide, and more than 30% of the 
American population was obese (BMI> 30) (2). In 2008, 
there were 1.4 billion adults (age 20 or over) who were 
overweight (2). In 2010, 40 million children over the age 
of five were overweight (3). In 2007, 46.02% of the adults 
in Colombia were overweight and 13.71% of the country’s 

adults were obese (4). There is growing evidence regard-
ing health risks associated with the amount of total body 
fat and also with the distribution of body fat in the visceral 
region (5). Waist circumference is a useful independent 
predictor for defining cardiovascular risk as well as the risk 
for cancer secondary to obesity (6, 7). Visceral adiposity is 
a major determinant of insulin resistance which is consid-
ered to be an early and essential indicator for the develop-
ment of obesity-related diseases (5). 

In the last decade, many epidemiologic studies have 
found that as the waist/hip ratio and/or the circumfer-
ence of the waist increase, the risk of developing colorectal 
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adenomas and colon cancer (CC) also increase (5, 7-15). 
Adenomatous polyps are the precursors of most sporadic 
colorectal cancers (adenoma-carcinoma) (16). The role of 
adenomas in the development of colorectal cancer (CRC) 
was established when Vogelstein and colleagues showed 
that the gradual accumulation of molecular alterations such 
as mutations in the tumor suppressor APC pathway, fol-
lowed by mutations of p53 and KRAS, leads to the trans-
formation of the small adenomatous polyps into larger 
polyps with dysplasia and finally into invasive carcinomas 
(17). This sequence is the basis for screening to detect and 
remove polyps in a timely manner which can prevent the 
development of CRC (10, 18). CRC causes the third largest 
number of deaths due to cancer in the USA (20). Its five-
year survival rate is 90% if detected in stage I and less than 
5% when detected in stage IV (19-21). In Colombia, CRC 
is the fourth leading cause of cancer death for both women 
and men (22). CRC’s development is associated with both 
genetic and environmental factors (1, 19) among which 
tobacco and alcohol consumption, low levels of physical 
activity, some dietary patterns such as the absence or near 
absence of fruit and vegetables from the diet and high fat 
diets, and obesity should be highlighted (23). Obesity 
increases the risk of death from all causes by 30%, increases 
the risks for cardiovascular disease by 40%, and increases 
the risks for all types of cancer by 10% (24). So, not only can 
obesity influence the incidence of cancer, but it also affects 
the prognosis, overall survival rate and disease-free survival 
rate (25). Despite this knowledge, no epidemiological stud-
ies of the association between obesity and colonic polyps 
(adenomas) had previously been conducted in Colombia 
or anywhere else in South America. We decided to perform 
this study to beginning filling the gap.

MATERIALS AND METHODS

This is an observational cross-sectional study for which 
information was collected prospectively between March 
2012 and June 2013. The sample size was calculated to 
match the expected prevalence of polyps in the general 
population. Prevalence has been found to be as high as 
25% at 50 years of age (26, 27, 29) and as high as 50% at 
70 years (28, 29). Overall prevalence of colorectal polyps 
has been estimated to range from 20% to 60% in Western 
populations according to autopsy-based studies (30). In 
Colombia no data on the prevalence of colonic polyps had 
been collected, so we decided to perform this calculation 
based on an average prevalence of 30%. For a 95% confi-
dence interval and a statistical power of 80% we obtained 
a sample size of 363 patients. All patients were older than 
18 years and signed informed consent forms before enter-
ing the study. Study participants underwent full diagnostic 

colonoscopy during which cleaning was evaluated on the 
Boston scale (30, 31, 35). A score over two was required 
for each of the three segments evaluated: the splenic flex-
ure, left colic flexure and the liver- cecum angle. A complete 
endoscopic visual examination of the cecum, ileocecal valve 
and appendicular hole was done. Minimum withdrawal 
time was six to ten minutes. To guarantee the reliability 
of endoscopic procedures, only expert gastroenterologists 
(WOR, MAGZ, DCS) and gastroenterology professors 
teachers who meet high standards of quality in these pro-
cedures (32-35) performed them. Each of the participating 
gastroenterologists has performed more than 10,000 colo-
noscopies. Patients with known histories of colon cancer, 
previous resection of colonic polyps, colitis of any etiology, 
and/or previous colon surgery were excluded. All patients 
filled out a questionnaire with the following information: 
age (completed years), gender, personal history of hyper-
tension, type 2 diabetes mellitus and dyslipidemia and fam-
ily history of colon cancer in first-degree relatives. 

Immediately prior to the performance of the colonoscopy, 
patients were measured by nurses trained for this purpose. 
All measurements were metric and included height, weight, 
body mass index, waist circumference and chest circumfer-
ence.  Waist circumference was measured around a horizon-
tal plane at the midpoint between the lower edge of the last 
rib and the iliac crest. Chest circumference was measured 
after the patient exhaled while standing shoeless with arms 
hanging freely as previously described and recommended 
(38-41). The unclothed body mass index (BMI) was cal-
culated as weight (kg) divided by height squared (m2). The 
relationship between weight and height was based on the 
definitions of the World Health Organization (WHO). 
A patient was classified as overweight when the BMI was 
between 25.0 and 29.9 kg/m2 and as obese when BMI was 
over 30.0 kg/m2 (37). Colonoscopies were performed in 
the usual manner following preparation with polyethylene 
glycol and electrolytes in divided doses previously recom-
mended (41-48). 

All colonoscopies were begun without sedation. Sedation 
was used selectively only when the patient did not toler-
ate the procedure without sedation or when requested by 
the referring physician. When sedation was used, propofol 
and remifentanil were administered by an anesthesiologist. 
Dosages were determined by the anesthesiologist according 
to the individual characteristics of each patient. Sedation 
was administered through a vein in the right forearm and 
patients’ vital signs and oxygen were constantly monitored. 
At least two nurses trained in endoscopy assisted each pro-
cedure. The population data collected were included in vir-
tual data tables in Google Drive (URL goo.gl/7jl81). Prior 
to each colonoscopy, patient eligibility was determined 
by internal medicine residents, gastroenterology fellows 
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or gastroenterology assistants who had been trained and 
familiarized in the use of the study protocol. They initially 
registered demographic and risk data for each patient and 
later registered the results of the colonoscopy. The endosco-
pist did not fill out patient forms and did not always know 
when a patient was participating in the study. Individuals 
other than the endoscopists downloaded patient data from 
the virtual cloud on a weekly basis and entered data into 
other research databases for further analysis.

STATISTICAL ANALYSIS

The presence of polyps found in a colonoscopy was taken to 
be the dependent variable. Independent variables included 
gender, age and medical history. Factors in patients’ medical 
histories that were taken into account included hyperten-
sion, diabetes mellitus, dyslipidemia, and history of myo-
cardial infarction and/or cerebrovascular disease. Initially, 
frequency distribution tables were produced that described 
the patient populations independent and dependent vari-
ables. Table 1 lists age, arithmetic means and standard 
deviations. Table 2 shows data screening test results. Tests 
applied included the chi square, Student’s T, and Nova test. 
IBM SPSS version 21.0 was used to calculate odds ratios 
(OR) and 95% confidence intervals (CI). Finally a logistic 
regression model was constructed to simultaneously con-
trol the effect of all independent variables on the depen-
dent variable. 

RESULTS

During the study period from March 2012 to June 2013, 
405 patients who had undergone total diagnostic colonos-
copies and who had met all inclusion criteria submitted 
forms for this study. The breakdown of these patients is as 
follows: 272 from Clínica Fundadores in Bogota, Colombia; 
84 from Hospital el Tunal in Bogota, Colombia; and 49 
from of the Centro de Control del Cáncer in San Cristobal, 
Venezuela. Of the total sample 279 (68.9%) were women, 
126 (31.1%) were men, the average age was 56.1 years ± 
12.9 years, 185 (45.7%) had personal medical histories of 
hypertension, diabetes mellitus, dyslipidemia, myocardial 
infarction and/or cerebrovascular disease, 43 (10.6%) had 
first degree family members with histories of colon cancer, 
170 (41.9%) had normal BMI, 182 (44.9%) were over-
weight (BMI 25-29.9 kg/m2), 53 (13%) were obese (BMI> 
30 kg/m2), 225 (55.5%) met the International Diabetes 
Federation’s criteria for abdominal obesity, and 154 (38%) 
had polyps found during colonoscopy (Table 1). Of this 
last group, 113 (73%) (P = 0.01), met criteria for abdomi-
nal obesity and 41 (27%) (p = 0.03) did not meet criteria 
for abdominal obesity. The OR was 3.42 with a 95% CI of 

2.21 - 5.29. The association between the presence of polyps 
and abdominal obesity is statistically significant (Figure 1): 
225 patients (55.5%) of the total sample had abdominal 
obesity and of these 100 (44.4% of the obese patients) had 
polyps. In contrast, of the 180 patients (44.5% of the total 
sample) who did not have abdominal obesity, only 54 (30% 
of these patients) presented polyps.

Table 1. Characteristics of patients

% (n)
Gender
Female 689 (279)
Male 31,1 (126)
Average age (years) 56,1 (Ds 12,9)
Personal history*
Yes 45,7 (185) 
No 54,3 (220)
Family history of colon cancer
Yes 10,6 (43)
No 89,4 (362)
BMI (kg/m2)
<19,9 6,6 (27) 
20-24,9 35,3 (143) 
25-29,9 44,9 (182)
30-34,9 10,1 (41)
>35 2,9 (12)
Waist circumference (cm)
Men >94 13,3 (54)
Women >80 42,2 (171)
Total 55,5 (225)
Polyps found in colonoscopy
Women 37,6 (105)
Men 38,8 (49) 
Total 38 (154)

SD = standard deviation; *A history of hypertension, dyslipidemia, 
diabetes mellitus, acute myocardial infarction and/or cerebrovascular 
disease; frequencies found considered all patients.

Subsequent to performing exploratory tests in the uni-
variate analysis, no statistically significant associations 
were found for the independent variables of gender (OR = 
1.055, 95% CI: 0.684 to 1.625; P = 0.810) and height (OR 
= 0.305, 95% CI: 0.025 to 3.722: P = 0.352). This indicates 
an absence of any association between these variables and 
the presence of polyps in the diagnostic colonoscopy.

Mild to moderate statistical significances were found in 
descending order for the following independent variables 
(Table 2): 
•	 Family history of colon cancer in first degree relatives 

(OR = 2.254, 95% CI: 1.190 to 4.271; P = 0.013)
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found to be the only variable whose simultaneous adjust-
ment to all other variables was statistically significant. This 
indicates an association between the presence of polyps 
and increased waist circumference (OR 1.053, 95% CI: 
1.034-1.071; P = 0.000).

Table 3. Analysis of Saturated Model of Logistic Regression

Colonic Polyps Odds Ratio 
(OR)

Confidence 
Interval 95%

P(<0,05)

Clinical History 0,902 0,554-1,459 0,679
History Of Colon Cancer 0,436 0,219-0,867 0,018
Age 1,016 0,997-1,035 0,105
Waist Circumference 1,045 1,021-1,069 0,000
Body Mass Index 1,073 0,973-1,183 0,160
Weight 0,982 0,950-1,016 0,982

A second logistic regression model with characteristics 
similar to the initial model but without the variable of 
weight was run. Weight was omitted because it is involved 
in defining the body mass index. The behavior of the vari-
ables was the same as in the first model in which only the 
waist circumference variable had statistical significance 
(Table 4).

Table 4. Análisis de regresión logística simple. 

Colonic Polyps Odds 
Ratio (OR)

Confidence 
Interval 95%

P(<0,05)

Clinical History 0,923 0,568-1,498 0,745
History Of Colon Cancer 0,435 0,219-0,865 0,018
Age 1,018 0,999-1,037 0,61
Waist Circumference 1,042 1,019-1,065 0,000
Body Mass Index 1,035 0,964-1,113 0,341

DISCUSSION

The rate of detection of polyps by colonoscopic screening 
in this study was 38% (37.6% for women and 37.8% for 
men). This is slightly higher than what is recommended in 
the current standards of quality for colonoscopy which esti-
mate a rate of detection of more than 15% for women and 
more than 25% for men (41-47). A statistically significant 
association between abdominal obesity and the presence 
of polyps was found: of the 154 (38%) patients who had 
polyps, 113 (73%) met criteria for abdominal obesity (P = 
0.01). Similarly, 225 (55.5%) of the patients with abdomi-
nal obesity had polyps while only 30% of the patients who 
were not obese had polyps (p <0.01). In the latter group, 
the prevalence of polyps was higher than the expected rate 
of 25% for patients in the general over 55 year of age popu-
lation (26, 27, 29, 42-45). 

•	 Personal medical history of hypertension, diabetes 
mellitus, dyslipidemia, myocardial infarction and/or 
cerebrovascular disease (OR = 1.63, 95% CI: 1.092 to 
2.452; P = 0.017)

•	 Body mass index (BMI) (OR = 1.131, 95% CI: 1.073 to 
1.193; P = 0.000)

•	 Waist circumference (OR = 1.053, 95% CI: 1.034 to 
1.071; P = 0.000)

•	 Weight (OR = 1.032, 95% CI: 1.014 to 1.051; P = 
0.000)

•	 Age (OR = 1.024, 95% CI: 1.008 to 1.040; P = 0.004)

Patients who met 
criteria for abdominal 
obesity (n=113)

Patients who did 
not meet criteria for 
abdominal obesity 
(n=41)

17%

7%

50%

10%

16%

Patients with Polyps  

27%

73%

Figure 1. Prevalence of polyps and obesity

Table 2. Exploratory Univariate Statistical Analysis

Dependent 
Variable 

Independent 
Variable

Odds Ratio 
(OR)

Confidence 
Interval 

95%

P 
(<0,05)

Polyps Gender 1,055 0,684-1,625 0,810
Age 1,024 1,008-1,040 0,004
Clinical History 1,63 1,092-2,452 0,017
History of Colon 
Cancer 

2,254 1,190-4,271 0,013

Waist 
Circumference

1,053 1,034-1,071 0,000

Height 0,305 0,025-3,722 0,352
Weight 1,032 1,014-1,051 0,000
Body Mass 
Index

1,131 1,073-1,193 0,000

Because these data indicate associations between the pres-
ence of polyps in the diagnostic colonoscopy and these 
variables, logistic regression was used to explore their con-
tributions to an explanation of polyps found in diagnostic 
colonoscopy. The main effects of each variable when all 
other variables considered in the model were simultane-
ously adjusted were analyzed. Two tests of the goodness 
of fit showed no differences between the logistic model 
and the observed data (Table 3). Waist circumference was 



Rev Col Gastroenterol / 29 (4) 2014376 Original articles

waist circumference and the presence of colonic polyps in 
the study population. This association has also been found 
in studies in several other countries. The impact of obesity 
on the colonic mucosa should be taken into consideration, 
and obese patients should undergo screening colonoscopy 
before the age of 50. Nevertheless, additional studies are 
needed to determine the impact of this recommendation.
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