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Objective: The present study aimed to determine the association between body mass index [BMI] and colorectal adenoma in
a Thai population participating in a colorectal cancer [CRC] screening project at Chulabhorn Hospital.

Materials and Methods: A total of 1,404 Thai individuals participated in the present study during July 2009. The partici-
pants were asked to complete questionnaires about their risk factors of CRC. Body mass index was classified as follows:
normal, <23; overweight, >23 to 24.9; obesity I, >25 to 29.9; and obesity II, >30 kg/m2. Multiple logistic regression analysis
was used to identify the association between BMI and colorectal polyps.

Results: Colorectal adenoma was noted in 274 subjects (19.5%). An increase in BMI was associated with a higher risk for
colorectal polyps compared with normal BMI as follows: overweight, odds ratio [OR] 1.45 (95% confidence interval [CI]
1.04 to 2.03); obesity I, 1.58 (1.18 to 2.12); obesity II, 1.65 (1.09 to 2.48). However, the risk of occurrence of polyps in
adenoma or advanced colorectal neoplasia was increased only among those with obesity: obesity I; OR 1.47 (95% CI 1.05 to
2.06), obesity II; 2.78 (1.18 to 6.75).

Conclusion: High BMI may increase the risk of development of colorectal adenoma, which may necessitate colonoscopy
screening for colorectal cancer.
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Cancer is the second leading cause of death
worldwide. Colorectal cancer [CRC] accounted for 8.8
million deaths in 2015(1). According to statistics of the
National Cancer Institute, CRC ranked between the first
and third highest incidence among cancers during the
past 5 years. In 2015, the incidence of colorectal cancer
in men was ranked second after liver cancer and

cholangiocarcinoma, whereas the incidence in women
was ranked third after breast cancer and cervical
cancer(2).

As part of the Royal Charity Project of
colorectal cancer screening performed during 2009, a
total of 1,404 participants aged 50 to 65 years underwent
colonoscopy and 256 cases (18.2%) of adenoma or
adenomatous polyp were identified. From a review of
the literature, the chance of CRC development was
5%, 15%, and 20 to 25% if screening detected tubular
adenoma, tubulovillous adenoma, and villous adenoma,
respectively(3).

The risk factors for CRC include body mass
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index [BMI], which is associated with adenoma
development(4). However, there has been a lack of data
confirming the correlation between BMI and adenomas
in the Thai population. Therefore, this study aimed to
identify the association between BMI and adenomas
among the Thai population participating in the Royal
Charity Project of colorectal cancer screening in 2009.

Materials and Methods
This retrospective study was conducted in

individuals aged 50 to 65 years who participated in the
Royal Charity Project of colorectal cancer screening
during 2009. The 1,404 participants were asked to sign
an informed consent and completed questionnaires
designed to elucidate the association between body
mass index and colorectal polyp.

Patient demographic data included gender,
age, alcohol consumption, smoking, and family history
of CRC in a first-degree relative.

Body mass index is defined as the weight in
kilograms divided by the square of the height in meters
(kg/m2). The World Health Organization [WHO]
classifies BMI for Asian populations as follows:
normal <23, overweight >23 to 24.9, obesity I >25 to
29.9, obesity II >30(5).

In the present study, we defined colorectal
polyps as hyperplastic polyp, low-grade dysplasia,
tubular, serreted, tubulovillous, villous, high-grade
dysplasia, or adenocarcinoma. Colorectal adenoma was
defined by pathology results showing tubular, serreted,
tubulovillous, villous, low-grade dysplasia, high-grade
dysplasia, or adenocarcinoma. We defined advanced
colorectal neoplasia as an adenoma of size >1 cm, villous
or tubulovillous adenoma, or high-grade dysplasia or
adenocarcinoma.

Demographic data were analyzed using
descriptive statistics. Multiple logistic regression
analysis was used to identify the association between
BMI and colorectal polyps, adjusted by gender, age,
alcohol consumption, smoking, and family history of
CRC in a first-degree relative. The analysis was
conducted using Stata/SE version 12 software
(StataCorp LP, College Station, TX, USA), and
significance was defined as a two-sided p-value <0.05.

The present study was approved by the Ethics
Committee of Human Research, Chulabhorn Research
Institute (Project code: 016/2560).

Results
The 1,404 participants included 429 men and

975 women with mean age of 56.9+4.2 years, current or

past smoking (14.9%), current or past alcohol
consumption (37.2%), and family history of CRC in a
first-degree relative (9.3%). Normal BMI was observed
in 466 (33.2%) individuals, overweight in 295 (21.0%),
obesity I in 490 (34.9%), and obesity II in 53 (10.9%).
Colonoscopy showed normal findings in 993
participants (70.7%), adenoma polyp in 256 (18.2%),
and colorectal cancer in 18 (1.3%) (Table 1).

Analysis of the association between BMI and
colonoscopy after adjustment by gender, age, alcohol
consumption, smoking, and family history of CRC in a
first-degree relative is shown in Table 2. Presence of
colorectal polyps on colonoscopy was significantly
associated with BMI as follows: overweight (odds
ratio [OR], 1.45; 95% confidence interval [CI], 1.04 to
2.03), obesity I (OR, 1.58; 95% CI, 1.18 to 2.12), and
obesity II (OR, 1.65; 95% CI, 1.09 to 2.48). The results
of colonoscopy also showed an association between
colorectal adenoma and obesity I (OR, 1.47; 95% CI,
1.05 to 2.06) and between advanced colorectal neoplasia
and obesity II (OR, 2.78; 95% CI, 1.18 to 6.75).

Discussion
The present study focused on BMI among

the Thai population according to the WHO
classification for Asian populations into four groups:
normal (BMI >22.9 kg/m2), overweight (23.0 <BMI
<24.9), obesity I (25 <BMI <29.9), and obesity II (BMI
>30)(5). This differs from the general WHO classification
of BMI as normal (BMI <24.9), overweight (25.0 <BMI
<29.9), obesity I (30.0 <BMI <34.9), obesity II (35.0<
BMI <39.9), and obesity III (BMI >40)(6). We found
that high BMI increased the risk for colorectal
polyp development after adjusting for gender, age,
alcohol consumption, smoking, and family history of
CRC in a first-degree relative, similar to previous studies
showing that BMI >25 kg/m2 was associated with a
higher risk of polyps (OR = 1.61)(7). Factors related to
colorectal polyp development were age, BMI, total
cholesterol, triglycerides, fasting glucose, creatinine,
urinary nitrogen, systolic blood pressure, and diastolic
blood pressure as covariates. A separate study also
found that BMI (OR = 1.64) and systolic blood pressure
were associated with the occurrence of colorectal
polyps(8).

The association of BMI and colonoscopy
results confirmed colorectal adenoma. In the present
study, individuals with obesity I (25 <BMI <29.9) had
an increased risk for colorectal adenoma development,
but there was no correlation in the group of obesity II
(BMI >30) after adjusting for gender, age, alcohol
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Variable Number   %

Gender
Male    429 30.6
Female    975 69.4

Age (years)      56.9+4.2
Smoking

Never 1,195 85.1
Current or past    209 14.9

Alcohol consumption
Never    881 62.8
Current or past    523 37.2

Family history of CRC in
a first-degree relative

Absent 1,274 90.7
Present    130   9.3

BMI (kg/m2)
Normal (BMI <22.9)    466 33.2
Overweight (23.0< BMI <24.9)    295 21.0
Obesity I (25< BMI <29.9)    490 34.9
Obesity II (BMI >30)    153 10.9

Colonoscopy findings
Normal colonoscopy    993 70.7
Hyperplastic polyp and others    137   9.8
Adenoma polyp    256 18.2
Colorectal cancer      18   1.3

Table 1. Demographic data and colonoscopy findings
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consumption, smoking, and family history of CRC in a
first-degree relative. This was due to inadequate
statistical power of the test for examination. Previous
studies showed that individuals with colonoscopy
findings of adenoma demonstrated higher BMI than
the normal group(9). In addition, a meta-analysis study
found that a 65-unit increase in BMI increased the risk
for colorectal adenoma (OR = 1.19)(10).

The association of BMI and colonoscopy
findings of advanced colorectal neoplasia showed that
individuals with obesity II (BMI >30) had an increased
risk of developing advanced colorectal neoplasia after
adjusting for gender, age, alcohol consumption,
smoking, and family history of CRC in a first-degree
relative. Previous studies found that BMI classifications
of overweight (23.0 <BMI <24.9) and obesity (BMI >25)
were independent risk factors for advanced colorectal
neoplasia (OR = 1.52, OR = 1.56(11) and OR = 2.02, OR =
2.38(12), respectively). Other studies have also shown
that higher BMI is related to the likelihood of developing
advanced colorectal neoplasia(13).

The results of this study showed that
BMI was a related factor for colorectal adenoma
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development based on the calculation of score for
prediction of advanced colorectal neoplasia
development as follows: BMI >25 kg/m2 = 1 score(14,15)

and BMI >30 kg/m2 = 1 score(16,17).

Conclusion
In our study, high BMI increased the risk of

developing colorectal polyps in a Thai population.
Obesity was associated with an increased risk for
colorectal adenoma whereas obesity II (BMI >30) was
correlated with an increased risk of developing
advanced colorectal neoplasia. Higher BMI was
associated with a higher risk for colorectal polyp and
colorectal cancer. Hence, surveillance colonoscopy
should be recommended in those with high BMI.

What is already known on this topic?
Previous studies showed that high BMI

increased the risk for colorectal polyp, colorectal
adenoma, and advanced colorectal neoplasia. However,
the general BMI classification of BMI >23 kg/m2, BMI
>25 kg/m2 or BMI  >30 kg/m2 for the correlation was not
consistent with risk assessment of colorectal adenoma
in the Thai population. Thus, the present study aimed
to determine the association between BMI and
development of colorectal polyp, colorectal adenoma,
and advanced colorectal neoplasia according to BMI
categories for Thai or Asian populations.

What this study adds?
This study showed the association of BMI

and colorectal polyp, colorectal adenoma, and
advanced colorectal neoplasia according to BMI
categories for a Thai population. We found that high
BMI increased the risk for colorectal polyp. In particular,
BMI >25 kg/m2 was related to colorectal adenoma
and BMI >30 kg/m2 was associated with advanced
colorectal neoplasia.
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