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The Study of Nutrition Pattern That Influences Risk
of Colorectal Cancer in Thai Population
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Background: A diet including vegetables and fruit is suggested to be a part of a healthy diet associated with a low colorectal cancer
(CRC) risk. However, consumption of vegetables and fruit varies in daily life. Therefore, we determined whether the intake of
vegetables and fruit is associated with the CRC risk in the Thai population.

Materials and Methods: This cross-sectional study enrolled participants (n=1,172) who underwent CRC screening and completed
a food frequency questionnaire (FFQ). Information on food items, which focused on vegetables and fruit, was analyzed to elucidate
the association with colonoscopy findings.

Results: Consumption of fresh fruit was related to a lower risk of CRC. Consuming sweet and mildly sweet fruits more than once a
week revealed odds ratios (ORs) of 0.63 (0.43 to 0.92) and 0.63 (0.41 to 0.98), respectively, in patients with polyps and CRC. Conversely,
processed canned fruit increased the risk with OR 4.68 (1.56 to 14.03) in the high risk group with CRC.

Conclusion: The protective benefits of vegetable and fruit involved appropriate food processing, consumption quantity, and

frequency. The processing involved adding sugar and calories, which increased the risk of developing CRC.
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By 2030, the global burden of colorectal cancer
(CRCQ) is expected to increase by 60%". The highest rate of
CRC is found in developed countries, while developing
countries such as Asia and Africa have relatively lower
rates of CRC®. The reason might be a sedentary lifestyle,
lack of physical activity, smoking, alcoholic drinking, high
consumption of red and processed meats, and low
consumption of whole grains, fiber, fruit, and vegetable®.
In Thailand, CRC is the third leading cause of cancer-related
deaths for both men and women. CRC is the third leading
cause of cancer-related death in men and the fourth leading
cause of cancer-related death in women®.

Regarding the factors, a diet that promotes
inflammation appears to affect the risk of CRC®. A
conventional diet with vegetable and fruit confers a low risk
of CRC and because of anti-inflammatory effects®. Updated
evidence of WCRF-AICR on food and beverages and
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CRC risk found a significant association between fruit and
vegetable intake of less than 300 g per day and elevated
CRC risk”®.

Studying CRC screening outcomes and diet
information among Thai volunteers may elucidate an
association. Thus, we determined whether intake of vegetable
and fruit is associated with CRC risk.

Materials and Methods
Study participants

All participants were recruited from the colorectal
screening program of Chulabhorn Hospital during July 2009
to June 2010. The volunteers in the present study were 50
to 65 years of age with no history of CRC. A total of 1,172
individuals had completed dietary data collection. The Ethical
Committee of Human Research of Chulabhorn Hospital
approved this study (EC No. 04/2556).

Diagnosis of CRC

Physicians performed colonoscopies for all
subjects. The colonoscopic outcomes in each section were
documented and evaluated for their risk of CRC. The
pathology confirmed that all cases presented with abnormal
mucosal findings. Cases were divided into malignant (CRC),
high risk adenoma, low risk adenoma, and non-adenomatous
polyps. Malignant cases were identified by staging using
the Seventh edition of the Union for International Cancer
Control TNM Classification of Malignant Tumours®. All
CRC patients were treated in accordance with the NCCN
Guidelines!"?.
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Data collection

To assess dietary intake, we examined data obtained
from a food frequency questionnaire (FFQ) used in a
population-based cross-sectional study of the Thai
population who enrolled in the colorectal screening
project. The Human Research Ethical Committee of
Chulabhorn Research Institute had approved the research
protocol of the CRC screening and data collection. The
participants acknowledged further analysis of their
information with a multiple screening questionnaire including
diet history.

Assessment of vegetable and fruit intake

The FFQ was adapted to the Thai population,
which included 19 groups of food and beverages related
to CRC risk"). Food figures were available with printed
figures illustrating the portion size of food in household units
of a spoon, ladle, and cup. The questionnaire also asked to
provide the frequency of each food item consumption. The
participants were asked about food items in terms of quantity
and average consumption frequency during the past 12
months. Trained field interviewers conducted all screening
questionnaires at local hospitals upon appointments.

Odds ratios (ORs) with 95% confidence intervals
(CIs) were used to determine associations between vegetable
and fruit consumption and CRC risk. Statistical analysis
was performed with STATA version 12.1. In our analyses,
vegetable and fruit consumption was categorized into three
groups: 1) <1 times/month; 2) >1 time/week; 3) 2 to 3 times/
month. CRC risks were separately analyzed in four groups:
1) non-any polyp+CRC; 2) any polyp+CRC; 3) adenoma
polyps+CRC; 4) high risk+CRC. Participants with high risk
adenoma presented with one of the following colonoscopic
and pathological criteria: >1 cm in size, >3 adenomas, or
tubulovillous, villous adenoma or high grade dysplasia'?.
Logistic regression analysis was used to examine associations
between vegetable and fruit consumption and CRC risk.
Logistic regression analyses were conducted to compare
different risk groups with each other. The following covariates
were included in adjusted ORs: sex, age, BMI, first family
history CRC, alcohol consumption, and smoking.

Results

Among the 1,404 participants who underwent a
colonoscopy in the CRC screening program, 1,172 agreed
to participate in this study. After allowance for sex, age,
BMLI, first family history of CRC, alcohol consumption, and
smoking history, the demographics of participants are
shown in Table 1. The selected food items were vegetable
and fruit groups.

Among discordant cases, colorectal cancer risk
was increased with an increase in consumption of raw
green leafy vegetable at 2 to 3 times per month (OR for any
polyps+CRC versus non-any polyps+CRC: 1.97; 95% CI:
1.11to 3.50). The ORs were somewhat higher for participants
with adenoma polyps+CRC (OR: 2.44; 95% CI: 1.31 to
4.52), and high risk group+CRC (OR: 5.39; 95% CI: 2.09 to
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Table 1. Distribution of cases of CRC by sex, family
history, alcohol consumption, smoking, and colonoscopic
outcomes in terms of mean age and BMI

Variables n %
Sex
Male 356 30.4
Female 816 69.6
Age (years) 62+4.3
BMI (kg/m?) 24.7£3.9
Family history of CRC in
a first-degree relative
SAbsent 1,073 91.6
Present 99 8.4
Alcohol consumption
None history of consumption 926 79.0
Former history of consumption 47 4.0
Occasionally 104 8.9
Actively 95 8.1
Smoking
Non-smoker 1,033 88.1
Former history of smoking 103 8.8
Actively smoking 36 3.1
Colonoscopic outcomes
CRC 3 0.26
High risk group 78 6.66
Low risk group 174 14.85
Hyperplastic polyp 155 13.23
Other 13 111
Normal 749 63.91

13.90). Findings were similar in terms of the additional
consumption frequency of more than once a week (OR:2.21;
95% CI: 1.10 to 4.42) (Table 2).

We categorized fresh fruit into sweet and mildly
sweet of which both appeared to decrease the CRC risk.
Sweet fresh fruits decreased risk by consuming at least
once per week as shown by the OR of 0.63 (95% CI: 0.43
to 0.92) in the any polyps+CRC group, OR of 0.55 (95%
CI: 0.36 to 8.84) in the adenoma polyps+CRC group, and
OR 0f0.43 (95% CI: 0.23 to 0.79) in the high risk group+CRC.
Similarly, the OR of mildly sweet fruit was 0.63 (95% CI:
0.41 to 0.98) in the any polyps+CRC group and 0.59 (95%
CI: 0.37 to 0.95) in the adenoma polyps+CRC group
(Table 3).

A great concern was the possible elevated risk
found in the processed fruit category. Patients with a
high-risk+CRC had an OR of 3.63 (95% CI: 1.24 to 10.65)
of consuming fermented fruit and OR of 4.68 (95% CI:
1.56 to 14.03) of sweet canned fruits when consumed 2 to 3
times per month (Table 4).
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Discussion

Vegetable and fruit provide a natural source of
fiber and lower inflammation in the bowel'>. However, fresh
produce cab carry toxic substances such as pesticides. The
effect of pesticides has a major role in CRC prevalence. A
study of organochlorine pesticides in sera of 42 CRC
patients compared with 30 healthy subjects revealed
significantly higher malondialdehyde and total antioxidant
capacity in the patient group than in the control group.
The study concluded that higher levels of organochlorine
pesticides in CRC patients along with hypermethylation
of the p16 promoter gene corresponded to CRC initiation
and development®. Therefore, consumption of fresh green
leafy vegetable may include pesticides if the preparation
process is insufficient. The residues of post-harvest
insecticides can be removed by processing such as washing
and heat treatment'¥. Proper washing with 12 L running
tap water at for 3 minutes reduces in pesticide residue in
green lettuce by 16.5% to 76.6%". Even though the
present study did not examine residual pesticides on local
vegetable, it would be a great challenge to further study
Thai agriculture to develop policy regarding food chain
quality.

Consumption of fresh fruit did not increase CRC
risk in all groups of colonoscopy outcomes. A contradictory
effect was found in processed fruits as evidence by higher
ODs. The reason may be additional ingredients and processing
that enhance inflammation®. Addied sugars such as sucrose
and fructose to food is associated with all types of cancer
initiation and progression!”. Sucrose consisting of glucose
and fructose affects cancer as evidenced by a significant
increase in the activities of the enzymes related to
inflammation®. Food processing often involves fructose
rather than sucrose in the form of high fructose corn syrup
with 42% to 90% of sugar®. Fructose is metabolized in a
different manner to glucose in the liver and may have unique
adverse effects on health as clinically evidenced by a fatty
liver®. Most reports on sugars and cancer have been case-
control studies, which suggest that sugars incorporated in
foods and beverages may be related to higher risks of
some cancers®'?). The World Cancer Research Fund and
American Institute for Cancer Research’s (AICR) Second
Expert Report expressed limited suggestive due to
epidemiological studies that fructose and sucrose were
linked to the risk of colorectal cancer®®. The report suggested
that sugary food and beverages result in obesity and
accumulation of body fat, which are major contributors to
inflammation®. Therefore, receiving high amounts of sugar
might play a role in obesity and local initiation of
inflammation!32%.

Conclusion

Regular consumption of vegetable and fruit
lowers the risk of developing CRC and its progression. The
protective benefits of vegetable and fruit involve appropriate
food handling processes and consumption quantity for the
optimum nutritional requirement.
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What s already known on this topic?

Fruit and vegetable are known for their health
benefits to prevent CRC. Moreover, the carbohydrate
contents in vegetable and fruits can be both simple and
complex. Oligosaccharides and fiber in the form of soluble
and insoluble fibers are potentially beneficial to the local
intestinal environment. Consumption of excessive simple
sugar can relate to elevated risk of noncommunicable disease
including cancer.

What this study adds?

Raw green leafy vegetable intake way predispose
to risk of colorectal polyp and cancer more than the cooked
one. Fresh fruit intake had lower risk of advanced colorectal
neoplasm than taking in chemically preserved form.
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