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Abstract
Colorectal cancer, with the breast and bronchogenic cancers are leaders in the malignant diseases of
the human population. It is life threatening disease
worldwide. The aim of this study is to review the
dietary and lifestyle risk factors for colorectal cancer (CRC) prevention among general population.
We searched 346 articles published in last decade, concerning the dietary components, and lifestyle risk factors in relation to colorectal cancer. The reviewed articles
were obtained from the PubMed data sources where
the most important clinical information was available.
There is reliable evidence that vitamin B6, magnesium and garlic intake, may significantly protect against
developing colorectal cancer. The additional factors
such as active living, maintaining a healthy weight by
sport activities and exercises and avoiding or reducing
red meat, alcohol, and smoking, as well as hormone
replacement therapy among women, may provide
proper work of the intestinal system. Obesity and
stress life are noted as main risk factors for colorectal
cancer. Surprisingly, there was less consistent evidence
that some spices, herbs, tea, fruit and vegetable intake as well as fish and Omega-3 fatty acids, selenium,
dairy, calcium and vitamin D, may provide additional
protective role in developing the colorectal cancer.
Colorectal cancer can be prevented in general population through dietary and lifestyle interventions. Further investigations of some nutritional components
and the way of food processing are necessary in order
to provide reliable aspects of colon cancer developing.

in women (614.000 cases, 9.2% of the total) worldwide
(Figure 1) [1]. There is wide geographical variation in
incidence across the world. Incidence rates vary tenfold in both sexes worldwide, the highest estimated
rates being in Australia and New Zealand (ASR 44.8 and
32.2 per 100.000 in men and women respectively), and
the lowest in Western Africa (4.5 and 3.8 per 100.000)
[1]. Because of the high incidence of colorectal cancer in Western countries, it is commonly regarded as a
Western life-style disease. However, the incidence rates
have been increasing in economically transitioning
countries, including Eastern European countries, most
parts of Asia, and some countries of South America [2].
In Macedonia, CRC is the second most common cancer
in men (421 cases, 10.9 of total) behind the lung cancer, and the third most common in women (366 cases,
10.6%) behind the breast and endometrial cancers [1].
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1. Introduction
Colorectal cancer (CRC), with the breast and lung cancers are leaders in the malignant diseases of the human population. CRC is the third most common cancer
in men (746,000 cases, 10% of total) and the second
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Figure 1. Age-standardized colorectal cancer incidence
rates by sex and region of the world
(Source: Ferlay et al. [1])
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The role of diet and lifestyle factors has long been suspected and investigated in CRC development, with
specific dietary constituents, in addition to excessive
caloric intake, weight gain, physical inactivity, smoking, and heavy alcohol intake all thought to result in elevated risk [3]. The differences in rates by country, and
elevated risk among immigrants from a low- to highrisk country, support the suspicion that environmental
factors are important in CRC development [4].
Therefore, a diet and lifestyle seems to be essential in
incidence of CRC [4], and this review aims to summarize the most up-to-date evidence for some risk factors. This review evaluated and summarized scientific
evidence on dietary and lifestyle risk factors of CRC developing. We searched 346 articles from the PubMed
database in the last decade, for key epidemiological
studies, large case-control and cohort studies, randomized controlled trials (RCTs), and meta-analyses of
studies of risk factors of colorectal cancer in humans.

2. Nutritional components and lifestyle factors
2.1 Meat
Although the relation between red and processed
meat intake and colorectal cancer has been reported
in several epidemiologic studies, very few investigated the potential mechanisms [5]. Most of them have
investigated prevalent events from a single screening,
thus limiting the understanding of the role of meat
and meat-related exposures in early colorectal carcinogenesis [5, 6]. In the study of Ferruci et al. [6], there are
suggestive positive associations for red and processed
meat intake and colorectal cancer; heme iron, nitrate/
nitrite, and heterocyclic amines from meat may explain
association with colon cancer.
2.2 Dietary fiber and folate intake
In the study of Dahm at al. [7], in the nested case-control study of 579 colorectal cancer case patients, they
have found a statistically significant inverse association
between dietary fiber intake and the risk of colorectal
cancer. These findings strengthen existing evidence that
supports recommendations to increase dietary fiber
intake in populations to reduce colorectal cancer incidence. The same conclusion is related to the study of Lee
and associates [8], who investigated the effect of folates.
A higher folate intake is associated with a decreased
colorectal cancer risk in observational studies. On the
other hand, the recent evidence reported by Fujimori et
al. [9], suggests that excessive folate supplementation
may increase colorectal cancer risk in some individuals.
2.3 Garlic
The story of garlic’s role in human history is an object
of interest in many nutritional papers and its role as

a natural medicament could fill a book, as indeed it
has, many times. Garlic is widely used as an all-around
treatment for preventing or slowing the progression
of atherosclerosis and the use of garlic could enhance
blood sugar control in diabetes [10]. Evidence from
observational studies suggests that garlic may help
prevent cancer, particularly cancer of the stomach and
colon [11-14]. In one of the best of these trials, the Iowa
Women’s Study, a group of 41,837 women were questioned as to their lifestyle habits in 1986 and then followed continuously in subsequent years. At the 4-year
follow-up, questionnaires showed that women whose
diets included significant quantities of garlic were approximately 30% less likely to develop colon cancer
[15]. In the study of El-Bayoumy et al. [16] is indicated
that garlic with its organoselenium compounds are superior to their corresponding sulfur analogs in cancer
chemoprevention.
2.4 Fish
In the population-based cohort study in Japan, reported by Kobayashi et al. [17] no significant associations was found between fish consumption and the
incidence of colorectal cancer. In the other study from
Finland reported by Knekt et al. [18] an increased incidence of colon cancer was attributed to smoked and
salted fish, but the cooking methods may have influenced the results. Quite opposite of these findings are
the studies of Jedrychowski and associates [19], based
on a population of 548 CRC patients, which results indicate that increased fish intake may have a preventive
effect on CRC and modulate the effect of meat consumption. The similar results are indicated from the
cohort studies of Sugawara et al. [20].
2.5 Vitamin B6 and calcium
Vitamin B-6 plays an important role in one-carbon
metabolism, which is essential for DNA synthesis and
methylation. In addition, vitamin B-6 is involved in
more than 100 coenzyme reactions and has also been
shown to reduce oxidative stress, cell proliferation, and
inflammation, all of which are associated with carcinogenesis. In contrast to a significant inverse association
reported from a meta-analysis of case-control studies,
in the study of Larsson and coworkers [21], there is no
associations in the role of adulthood vitamin B-6 intake
in colorectal carcinogenesis.
In the study of Carroll and associates [22], is suggested
that calcium, with or without vitamin D, had no effect
on the relative risk for colorectal cancer. Opposite of
this, is the study of Galas and associates [23], based on
1556 patients that concluded the beneficial effect of
dietary calcium depended on the level of dietary fiber,
suggesting modification effect of calcium and dietary
fibers and protective role against the CRC.
77

Journal of Hygienic Engineering and Design

2.6 Selenium and magnesium
The role of selenium intake and the risk of CRC is a matter of objective in different studies [24], but the most
analytical approach is presented in the study of Connelly-Frost and co-workers [25], where they observed a
stronger association between selenium concentrations
and colorectal tumor risk among studies that measured selenium after diagnosis of colorectal tumors than
those measured before the diagnosis. The strength of
this study includes the large number of cases, making
it the largest observational study reported to date on
serum selenium and colorectal cancer in women.
The protective effect of magnesium intake is described
in the studies of Chen [26], and Wark [27], and their associates. They have found in the meta-analysis of their
studies that every 100-mg/d increase in magnesium
intake was associated with 13% lower risk of colorectal
adenomas (OR: 0.87; 95% CI: 0.75, 1.00) and 12% lower
risk of developing the colorectal cancer (RR: 0.88; 95%
CI: 0.81, 0.97). According to these findings. the consumption of selenium and magnesium-rich foods may
be a new avenue to explore further in the search for
cancer-prevention strategies.
2.7 Obesity
The relationship between obesity and the risk of CRC
has been assessed by a large number of studies and
review papers that in summary were presented in the
study of Moghaddam and associates [28]. However,
the magnitude of the association has varied widely
across studies and the findings have been inconsistent.
The main increased risk factors in developing CRC in
obese persons include elevated levels of insulin, insulin-like growth factor-1 (IGF-1), leptin, interleukin (IL)-6,
IL-17, tumor necrosis factor (TNF)-alpha and decreased
levels of adiponection. These factors in turn cause activation of multiple signal pathways which play key roles
in obesity-associated colon cancer such as, phosphoinositide 3-kinase/protein kinase B (PI3K/Akt), mitogen
activated protein kinase (MAPK) and signal transducer
and activator of transcription 3 (STAT3). Among these
mechanismas, the review of Ning et al. [29], focuses
on the effects of green tea component (-)-epigallocatechin-3 gallate (EGCG) and turmeric component
curcumin in the prevention of obesity-associated colon cancer and the mechanisms for such effects. They
have found that both EGCG and curcumin, to have
preventive effects on obesity-associated colon cancer.
The mechanisms are their properties to inhibit multiple signalling pathway components especially that in
PI3K/Akt and MAPK pathways.
2.8 Physical activity
Physical activity also has a role in the setting of advanced colorectal cancer, where impaired physical
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function due to disease progression and anticancer
treatment is nearly ubiquitous [30]. As it was noted
in the reports of Winzer et al. [31], current exercise
guidelines for cancer patients recommend a base of
prolonged aerobic exercise of low-to-moderate intensity, such as walking, carried out at least 150 minutes
per week, in divided sessions. Also recommended is a
small amount of resistance training. These guidelines
are useful for many patients and should be liberally
employed at present. However, the lack of major metabolic benefit for many persons adhering to this moderate-intensity regimen is of concern.
2.9 Alcohol
Several studies lend support, although inconsistently,
to an association between increased intake of alcohol
and risk of colorectal adenoma and adenocarcinoma
[4,32,33]. A review of 27 epidemiological studies investigated by Boffetta and associates [32], showed that cohort
studies reported risk estimates of 1·0–1·7 for colon cancer and the same for rectal cancer. The researchers concluded that such ﬁndings were consistent with either no
increase in risk of colorectal cancer as a result of alcohol
consumption, or a very moderate increase in risk. Investigations of Corrao and associates [33], recorded a dose-response relation between risk of colorectal cancer and
amount of alcohol consumption. These analyses did not
detect any differences in risk for type of alcoholic drink or
in risk of colon cancer versus that for rectal cancer.
Dietary factors such as low folate intake are thought
to increase the risk of colorectal cancer by 2 - 5 times,
and alcohol adversely affects folate metabolism. Alcohol consumption and low folate intake might interact
synergistically, or alcohol could act through folate metabolism to increase risk of colorectal cancer. Because
the risk estimates suggest a moderate association between alcohol and risk of colorectal cancer, residual
confounding by such dietary factors is of concern.
2.10 Smoking
Considerable evidence suggests that cigarette smoking is associated with a higher risk of colorectal cancer [34]. The recent IARC update (2010) concludes that
smoking is a cause of colon cancer [1]. These findings
are echoed by the World Health Organization and the
Journal of the National Cancer Institute [35,36]. In the report of Gong et al. [37], current smokers (OR = 1.26, 95%
CI = 1.11- 1.43) and former smokers (OR = 1.18, 95% CI
= 1.09 - 1.27), relative to never smokers, showed higher
risks of colorectal cancer. Former smokers remained at
higher colorectal cancer risk, relative to never smokers,
for up to about 25 years after quitting. The impact of
time since quitting varied by cancer subsite: the excess
risk due to smoking decreased immediately after quitting for proximal colon and rectal cancer, but not until
about 20 years post-quitting for distal colon cancer.
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2.11 Hormone replacement therapy (HRT)
Estrogen/progestin replacement therapy is prescribed
to women in menopause for purposes of postmenopausal symptom control or prevention of hormone
deficiency–related diseases such as osteoporosis. Such
treatments have formerly been shown to be associated
with lower colorectal cancer risk in an as yet unknown
mechanism [38]. In the study of Rennert and co-workers [38], 2460 peri/postmenopausal women were studied from among 2,648 patients with colorectal cancer
and 2,566 controls. The self-reported use of HRT was
associated with a significantly reduced relative risk of
colorectal cancer (odds ratio [OR], 0.67; 95% CI, 0.51 to
0.89). This association remained significant after adjustment for age, sex, use of aspirin and statins, sports
activity, family history of colorectal cancer, ethnic
group, and level of vegetable consumption (OR, 0.37;
95% CI, 0.22 to 0.62). The same results are reported by
Hoffmeister and associates [39], where body mass index (BMI) was not associated with risk of CRC among
HRT users (P for interaction <0.01). In contrast to most
other studies, a positive association of BMI and CRC risk
was found among non-users of HRT, but not among users of HRT. The reasons for the inconsistency of results
regarding the potential risk modifying effect of postmenopausal hormones in the association of BMI with
CRC remain inconclusive and require further study.

3. Conclusions
- Regarding the above mentioned facts it is obvious
that colorectal cancer is somehow “food induced cancer” [40].
- In order to protect ourselves from this disease some
notes should be considered in the everyday diet according to the reports of Yi [41], and Russel [42]:
1. Eat less red meat.
2. Eat more garlic.
3. Eat a rainbow of plant antioxidants: blueberries,
cranberries, pomegranates, carrots, apricots, cantaloupe, kale, broccoli, spinach, avocado, tomato,
apples, red cabbage, red and purple grapes, pink
grapefruit, turmeric, saffron, oregano, sage, rosemary. Colour signals the presence of anti-oxidant
plant chemicals that turn on cancer suppressor
genes and turn off cancer promoter genes.
4. Use olive oil. Olive oil reduces bile acid and increases
enzymes that regulate cell turn over in the lining of
the intestines promoting healthy tissue.
5. Include selenium rich foods. Foods rich in selenium
include garlic and onions, sunflower seeds, mushrooms, whole grains (brown rice, oats, wheat germ),
Brazil nuts, fish (tuna, halibut, sardines, salmon).

6. Include spices and herbs that inhibit colon cancer
- garlic, ginger, turmeric, thyme, rosemary, sage,
spearmint, and peppermint - all inhibit the growth
of colon cancer cells.
7. Include Omega 3 oils. Omega 3 oils are found in cold
water fish such as salmon, sardines, mackerel and
cod as well as flax oil.
8. Drink Ginseng tea.
- Reflecting upon these recommendations for dietary
choices, it is obvious that they are describing both
traditional Mediterranean and traditional Asian Diets.
These diets are naturally low in red meats and animal
proteins, high in fish and omega-3 oils, high in olive
oil and a wide variety of whole grains and fruits and
vegetables as well as herbs and spices with known anti-cancer properties. Cultures where traditional diets
are still eaten today have lower rates of colon cancer
than countries such as the U.S. and some European
countries, where a modern diet seems to promote and
create higher risk for colon cancer.
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