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Dietary management in 
colorectal cancer prevention: a review

Yudi Kristanto1*, Angeline Rosa Hartono1

Colorectal cancer (CRC) is still a health problem with 
a high incidence worldwide. Genetic factors and 
environmental factors are the etiology of colorectal 
cancer. Eating habits are one of the environmental 
factors that can be regulated so as to prevent colorectal 

cancer. Diet food in the development of colorectal cancer 
has an important role. Several studies in the last decade 
have shown an association between the consumption 
of several foods and nutrients and the risk of colorectal 
cancer in epidemiological and experimental studies.
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INTRODUCTION
Colorectal cancer is a cancer with a high 
diagnosed prevalence, where there are 
about 1 million new cases and the death 
rate reaches 600,000 per year worldwide.1 
The high incidence of colorectal cancer is 
found in many western countries, so that 
colorectal cancer is generally considered 
a disease of the western lifestyle. 
Unfortunately, the incidence of colorectal 
cancer in economic transition countries 
such as Eastern European countries, most 
of Asia, and countries in South America 
is increasing every year.2 The change in 
diet due to globalization is a contributing 
factor to the increasing incidence, so 
that a healthy diet and lifestyle have an 
important role in the primary prevention 
of colorectal cancer.3

There are currently changing dietary 
trends in high-income communities 
around the world. The diet pattern 
followed was the ‘western diet’ with 
consumption of processed meat products, 
high-fat products (milk, butter, eggs, 
margarine, mayonnaise, and fast food), 
refined grain products, high-calorie, 
carbonated and snack.4 Whereas in most 
low-income countries have a wise diet 
with the dominance of plant foods that are 
high in fiber and low in fat intake.5

The majority of colorectal cancers 
occur sporadically, where there is no clear 
family history confirming the presence 
of inherited mutations that explain 

the occurrence of cancer. In sporadic 
cancers, an important etiologic role is 
played by environmental and biological 
factors. The factors involved are diet, low 
physical activity, obesity, and other related 
diseases such as ulcerative colitis. Many 
studies show that environmental factors, 
especially diet, have an essential etiologic 
role in the etiology of colorectal cancer.6 

ETIOLOGY CANCER
Etiology in cancer studies the relationship 
of risk factors in a certain period of 
exposure to the process of carcinogenesis 
itself. Exposure to certain risk factors is 
one mechanism of carcinogenesis. The 
risk factors can be endogenous factors 
and exogenous factors that have a direct 
or indirect effect on the tumor process. 
Exogenous factors are factors that 
predominantly come from exposure to the 
external environment (smoking, alcohol 
consumption, ionizing radiation, UV 
radiation, exposure to carcinogens, drugs, 
pathogens, and toxins), where each factor 
will act individually or together in the 
process. carcinogenesis.7 

One of the risk factors that cannot 
be avoided either directly or indirectly 
contribute to the process of colorectal 
cancer, namely diet. Nutrition is a necessity 
for the survival of each individual, so 
it is necessary to pay attention to what 
food is consumed and what substance 
content can be given. In addition to 

nutrition, the caloric value in food also 
plays a special role in providing a feeling 
of fullness. It is important to regulate the 
composition of food and the proper ratio 
of vitamins, minerals, fats, carbohydrates, 
and proteins. Another important thing 
to note is the presence of additives and 
emulsifiers added to food, especially 
factory production.8 The mechanism of 
colorectal cancer is associated with poor 
long-term exposure to ingested food and 
exposure to carcinogenic substances. 
At present, attention has been paid to 
quality of life which considers lifestyle as a 
determinant of organ function and general 
health conditions of individuals.9

THE ROLE OF APOPTOSIS IN 
COLON CANCER
Colorectal cancer is a developmental 
result of the pathological transformation 
of normal colonic epithelium into 
adenomatous polyps and then develops 
into invasive cancer. The development 
process of colorectal cancer takes a long 
time to years or decades which can be 
accompanied by genetic changes. The 
process of colorectal cancer carcinogenesis 
is influenced by the presence of a number 
of mutated genes. Mutations in tumor 
suppressor genes and proto-oncogenes 
can enhance cell proliferative processes 
and contribute to the development of 
invasive cancer. The body already has 
a physiological process that plays an 
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Consumption of high-fiber foods can 
reduce the risk of colorectal cancer. This 
is hypothesized through the consumption 
pattern of Africans with a high-fiber diet 
to have a low death rate from colorectal 
cancer.15

DIETARY COMPONENTS 
ASSOCIATED WITH CRC RISK 
Fat
Traditionally, the basic human diet is 
eating foods from plant sources that 
incidentally have low fat content. This is 
in stark contrast to the current situation, 
where dietary trends have evolved with 
a significant increase in consumption of 
saturated fats and animal fats.16 Long-
term exposure to saturated fat and animal 
fats significantly increases the risk of 
cardiovascular disease, diabetes, and 
cancer (breast, prostate, and colorectal).17 
Follow-up research with randomized 
control trials found that a very low-fat 
vegan diet can reduce the risk of chronic 
diseases such as cancer, so it can be 
hypothesized that a low-fat diet can reduce 
the risk of colorectal cancer.18

Red Meat
Recent research reports that daily 
consumption of 50 grams of meat increases 
the risk of developing colorectal cancer 
by 20%.19 Another study reported that 
the association between the incidence of 
colorectal cancer and consumption of red 
meat varied between individuals.20 This 
can be related to the carcinogenic aspect 
obtained from the processing. Research 
evidence shows that consumption of 70 
grams of cooked red meat increases the 
risk of colorectal cancer by 29% compared 
to rare or moderately cooked red meat.21 
The genetic direction that varies between 
individuals affects the sensitivity to 
carcinogenic exposure from cooked meat. 
this tendency increases the development of 
colorectal cancer compared to individuals 
without the gene.22 The evidence for an 
association between red meat and an 
increased risk of colorectal cancer is not 
yet fully conclusive, but several studies 
have shown a significant association.

Processed meat
There is ample evidence to support the 
hypothesis of an association between 

processed meat consumption and an 
increased risk of colorectal cancer. 
Studies show consumption of 25 grams 
of processed meat per day increases the 
risk of colorectal cancer by 49%.23,24 The 
content of nitrous oxide as a preservative 
in processed meat has been closely 
associated with the incidence of colorectal 
cancer, so it can be assumed that processed 
meat is more potent in increasing the risk 
of colorectal cancer than red meat.25

Refined carbohydrates
Studies report that increased consumption 
of refined carbohydrates is associated with 
a significantly increased risk of chronic 
diseases such as diabetes, cardiovascular 
disease, cancer, especially colorectal 
cancer.26 The content of vitamins, 
minerals, and dietary fiber in refined 
carbohydrates is greatly reduced as a result 
of the processing. The low dietary fiber 
content of refined carbohydrates makes 
them very easy to break down, leading to 
a rapid increase in blood glucose levels. 
The rapid increase in blood glucose levels 
will cause the release of insulin also takes 
place quickly. High insulin requirements 
will trigger the production of the hormone 
insulin growth factor-1 (IGF-1). The IGF-
1 hormone will increase cell proliferation 
which in turn is able to encourage 
the growth of cancer cells, especially 
in colorectal cancer.27 The increasing 
consumption of refined carbohydrates 
such as white bread, white rice, and white 
pasta, can trigger the loss of protection 
from raw carbohydrates against chronic 
diseases such as colorectal cancer.15

PROTECTIVE DIETARY 
COMPONENTS AND CRC RISK
Dietary fibers
Sources of dietary fiber can be obtained 
from fruits, vegetables, whole grains, 
nuts, and tubers. There are two types of 
dietary fiber, namely soluble fiber and 
insoluble fiber. Insoluble fiber is important 
in preventing and treating constipation 
which can be obtained from whole grains 
and legumes. Soluble fiber plays a role in 
lowering blood cholesterol and stabilizing 
blood glucose which is obtained from 
fruits and vegetables. In addition, dietary 
fiber has an essential role in the colon, 
where dietary fiber can increase the mass 

important role in restoring normal 
tissue and embryonic development with 
programmed cell death, namely apoptosis. 
Apoptosis has a major function in balancing 
cell proliferation and eradicating excess 
cells without causing an inflammatory 
reaction or potential harm to the host. 
Three morphological stages have been 
identified in cells undergoing apoptosis. 
In the early stages, the cell will experience 
size shrinkage followed by chromatin 
condensation and organelle aggregation. 
Membrane blebbing, the formation of 
vesicles from the plasma membrane 
containing various cellular components 
are characteristic of the second stage. The 
final stage is characterized by degeneration 
of nuclear material and cellular structures 
within apoptotic bodies. Apoptosis is 
very different from necrosis, where the 
process of necrosis results in the release 
of cellular content and the induction of 
inflammation.10

There are several genes that regulate the 
process of apoptosis such as Bcl-2, p53 and 
cmyc. The p53 gene located on the short 
arm of chromosome 17 has an important 
role in regulating the cell cycle. The 
expression of p53 protein will stop the G1 
stage in the cell cycle and give the cell time 
to repair the DNA damage that occurs. The 
p53 gene in 75% of colorectal cancers has 
a gene deletion. An experimental study 
with non-Bcl-2 mice showed an increase 
in intestinal cell loss accompanied by 
exfoliation as well as a significant decrease 
in mitotic progenitor cells. These results 
show the functional role that Bcl-2 has in 
regulating cell turnover.11

DIET
There are several low dietary factors 
involved in colorectal carcinogenesis, 
namely consumption of high calories, high 
fat, low calcium, and vitamins. Various 
mechanisms have also been carried out 
related to the effect of food components 
on the carcinogenesis process. The 
mechanisms involved are the destruction 
of the colonic mucosa due to bile acids, 
DNA damage due to lipid peroxidation, 
changes in the metabolism of colonic 
bacteria, and the insufficient protective 
role of antioxidants.12 Several studies have 
shown the incidence of colorectal cancer 
with the consumption of a high-fat diet 
such as red meat and vegetable fats.13,14 
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of feces, increase the content of bacteria in 
the stool, increase the water content of the 
stool, increase the frequency of defecation, 
reduce intracolonal pressure, and reduce 
the transit time of feces in the colon.28 
Burkitt in 1971, found a relationship 
between high dietary fiber consumption 
and a low incidence of colorectal cancer. 
In addition, a low incidence of colorectal 
cancer is found in the African region. This 
is related to a pattern of consumption of a 
diet high in raw carbohydrates or dietary 
fiber.29 The study found that doubling the 
dietary fiber intake of a population with a 
low average intake of fiber could reduce 
the risk of colorectal cancer by 40%, thus 
supporting that dietary fiber intake is 
inversely related to incidence of colorectal 
cancer.30

Wholegrain/ Cereals
Fiber-rich food sources can be obtained 
from whole grains. Dietary fiber in grains 
will undergo a fermentation process in 
the colon by microflora, where the fiber 
will turn into short chain fatty acids and 
gas. The presence of short chain fatty 
acid production is associated with a 
reduced risk of colorectal cancer.31 The 
hypothesis of dietary fiber consumption 
and a reduced risk of colorectal cancer has 
been supported by a number of studies. 
Whole grain intake was found to have an 
inverse relationship with a reduced risk of 
colorectal cancer.30 Furthermore, a review 
of 58 epidemiological studies reported that 
cereals provide a protective effect against 
colorectal cancer.32

Fruit, vegetables and legumes
Studies have shown that regular 
consumption of fruits and vegetables is 
associated with a reduced incidence of 
chronic diseases, including cancer.33,34 
An 18-year cohort study reported that 
consumption of four or more servings of 
legumes per week had a lower incidence 
of colorectal adenoma than consumption 
of one or less servings per week.35 These 
results still need attention, especially 
the average intake of participants is 
16.7 grams / day and is below the 
recommended average intake of 30-
40 grams / day. In addition, there is a 
possibility of dishonesty by respondents 
in providing information on changes in 
diet in the last 8 years, so that the results of 

the questionnaire do not accurately reflect 
fiber intake.36 A systematic review of five 
randomized controlled trials showed no 
evidence of dietary fiber reducing the 
incidence of colorectal cancer over a 2 to 
4 year period.37

Folate and carotenoids
Various nutrients contained in vegetables 
such as folate and carotenoids are 
associated with a reduced risk of colorectal 
cancer.38 Sources of folate from food can 
be obtained from green leafy vegetables. 
Studies report that long-term consumption 
of folate in the form of folic acid (10-15 
years) can significantly reduce the risk of 
colorectal cancer.39

Lycopene
Studies show that consumption of 
tomatoes has a protective effect against 
colorectal cancer. Lycopene is a powerful 
carotenoid antioxidant found in tomatoes. 
Lycopene has been linked to a reduced 
risk of cancer including colorectal cancer. 
Lycopene will have a high bioavailability 
when heated, so the cooking process 
increases lycopene levels.40 Lycopene has 
been studied to reduce the possibility of 
cancer cells developing in the colon and 
play a role in the process of apoptosis.41 
Unfortunately, recent studies have shown 
that lycopene has only a small impact in 
reducing the risk of colorectal cancer. The 
study only lasted for 2 weeks so there is a 
possibility of bias towards the results of the 
study.42

Body fatness
There is a significant relationship between 
obesity and lack of exercise with the risk 
of colorectal cancer,43 so it is necessary 
to promote health to always do exercise 
regularly as a prevention of the risk of 
colorectal cancer.44,45

CONCLUSION
The majority of colorectal cancer is 
thought to be due to dietary factors, so diet 
and lifestyle are key points of intervention 
in primary prevention. Consumption of 
high-energy diets, consumption of red or 
processed meats, high glycemic index diets 
(carbohydrates, snacks, and fast food) 
have been associated with an increased 
risk of colorectal cancer. In contrast, 

consumption of dietary fiber, whole grains, 
fruit, vegetables, nuts, lycopene, as well as 
folate and carotenoids can even reduce the 
occurrence of colorectal cancer.
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