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Abstract
Identification of dietary agents related to colorectal carcino-
genesis is of high importance to decrease the global burden 
of this severe disorder. As flavonoids abundantly present 
in plant-based food items are suggested to exert various 
anticancer activities in numerous experimental models, ev-
idence from epidemiological studies about association be-
tween dietary intake of these plant secondary metabolites 
and the risk of colorectal cancer was compiled and is dis-
cussed in this review article. Several case-control studies 
have demonstrated that dietary intake of selected subclass-
es of flavonoids and also some individual compounds can 
be inversely associated with colorectal cancer risk. How-
ever, these findings are not in complete agreement and 
are mostly not confirmed also by the results of prospective 
cohort studies. Several reasons are proposed to explain 
discrepancies and inconsistencies of findings obtained from 
different works, starting from the dependence of flavonoid 
content on cultivation conditions of plants and methods of 
food processing to the factors related to study design. At 
that, food sources of flavonoids (tea or non-tea flavonoids) 
can affect the role of these polyphenolic agents on devel-
opment of colorectal cancer and the potential protective ef-
fects may also depend on cancer subsites, i.e. tumors in 
proximal vs. distal colon or rectum. Therefore, associations 
between flavonoids intake and colorectal malignancies are 
complex and biological mechanisms and physiological im-
portance of various established and still unknown factors 
certainly need more investigation. Also, further large-scale 
prospective cohort studies in different populations are re-
quired before any public health recommendations can be 
formulated for general population or at-risk individuals. 
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Introduction

Colorectal cancer is one of the most frequently oc-
curring cancers in the world, being the third most com-
mon neoplasms in men and the second one among 
women [1-3]. Colorectal cancer is a fourth leading cause 
of cancer-related death worldwide affecting somewhat 
more men than women [2,4]. Despite some decrease 
in colorectal cancer rate in United States during the 
last 15 years, the incidence in other countries has re-
mained stable or has been gradually increased [2]. The 
decline observed in United States can be attributed to 
the improvements in screening programs and removal 
of premalignant adenomas [2]. The most of colorectal 
malignancies occur in non-hereditary forms with the 
major risk factors including low level physical activity, 
unhealthy dietary choices, obesity, smoking and also 
lack or paucity of national screening programs [2,5]. 
Therefore, prevention is a key strategy to decrease the 
colorectal cancer incidence, whereas diet as a modifi-
able factor in human’s behavioral pattern might be a 
crucial determinant [5-7].

Although it has been proposed that dietary choices 
can be responsible even for 70-90% of all colorectal can-
cer cases [8], identifying specific nutrients accounting 
for the decrease in cancer risk has proven to be rather 
difficult [9]. Numerous studies have suggested that high 
consumption of plant-derived food items, such as vari-
ous fruits and vegetables can be implicated in the low-
er susceptibility to colorectal carcinogenesis [6,9-12]. At 
that, certain phytochemicals in these plant-based prod-
ucts, i.e. flavonoids have attracted an enormous interest 
in the recent decades [6,10]. Flavonoids, abundant in 
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Associations between Flavonoid Intake and Col-
orectal Cancer Risk

Case-control studies

Several case-control studies with different results 
have been reported (Table 1). No significant interaction 
was found between intake of total flavonoids and col-
orectal cancer risk among Italian [21] and Chinese men 
and women [11] for both colon and rectal tumors. On the 
contrary, consumption of high doses of total flavonoids 
was inversely associated with colorectal neoplasms in 
Spanish population with 41% decrease in cancer risk be-
ing substantially similar for the tumors in colon and rec-
tum (45% and 36% reduction, respectively, for the high-
est versus the lowest quartiles) [18]. This discrepancy 
can be somewhat explained by the fact that differently 
from the Spanish study, the Italian work did not include 
proanthocyanidins in total flavonoids [18,21].

According to their chemical structure, dietary sourc-
es and biological activity, flavonoids can be subdivided 
into six major subclasses: Flavones, flavonols, flava-
nones, catechins or flavanols, isoflavones, and antho-
cyanidins [7,14]. Intake of flavones was shown to be 
inversely associated with the risk of colorectal cancer 
in Italian population with 22-23% reduction in the in-
cidence rate of both colon and rectal neoplasms [21]. 
Significant inverse relationship was also found between 
flavone intake and colorectal cancer risk among Span-
ish men and women revealing 41% decrease in cancer 
risk being slightly stronger for colon (46%) than rectal 
tumors (31%) [18]. Similarly, the study performed with 
Chinese population demonstrated about 45% lowering 
in the colorectal cancer risk with high intake of dietary 
flavones, whereas the risk reduction was similar for co-
lon and rectal malignancies [11]. However, the results 
of the Study of Colorectal Cancer in Scotland (SOCCS) 
did not confirm the protective action of flavones against 
colorectal cancer, showing no association between fla-
vone intake and the risk of colorectal tumorigenesis 
in women or men, smokers or non-smokers, colon or 
rectal cancer [20]. The reasons for this discrepance are 
unclear. It is possible that limited dietary sources of fla-
vones (celery, herbs) can lead to a loss of study power 
[20]. However, other reasons can include the less com-
plete nutritional database information on flavones re-
sulting in greater misclassification and different biologi-
cal activities of different individual flavones.

Increased dietary consumption of flavonols was relat-
ed to about 35% lowered colorectal cancer incidence (both 
colon and rectal malignancies) in Italian population [21]. 
Likewise, high intake of flavonols was associated with al-
most 30% reduction of colorectal cancer risk among Scot-
tish men and women, being greater for non-smokers than 
smokers [20]. At that, the most common flavonoid in the 
diet, quercetin, abundant in onions and apples, was re-
lated to one-third decreased risk of both colon and rectal 
tumors [20]. However, another study conducted in Amer-

vegetables, fruits, spices, herbs, seeds, grains, tea and 
wine, exert different biological functions and may play a 
substantial role in the protection against colorectal can-
cer [7,11-13]. These plant secondary metabolites reveal 
antioxidant, anti-inflammatory, antimicrobial, antiprolif-
erative, proapoptotic, antiangiogenic, and antimetastatic 
properties, modulating thus the initiation and progres-
sion of colorectal tumors [6,12,14]. The high structural 
diversity of flavonoids enables these polyphenolic com-
pounds also to exhibit diverse health benefits [10,12,15]. 
For example, evidence has been reported about the 
reduction of colorectal cancer risk in animals with high 
intake of soy isoflavones [3,16]. However, the exact bio-
chemical mechanisms behind these effects are still not 
fully understood. Moreover, extrapolation of the results 
obtained from in vitro basic research or in vivo animal 
studies to the colorectal cancer etiology in humans re-
quires caution as the concentrations of flavonoids used in 
experimental works have been considerably higher than 
those achieved via the habitual dietary consumption 
[6,9,15,17]. Secondly, the bioavailability of flavonoids is 
generally poor allowing plasma concentrations of these 
substances usually not more than some micromolar, 
which remain about tenfold lower than the doses found 
to be active in experimental studies with colorectal can-
cer cell lines [17,18]. Third, as a result of bioconversion 
occurring in the small intestine and liver, various metab-
olites of flavonoids with potentially altered biological ac-
tivities enter into the bloodstream and reach target sites 
[9,19]. Nevertheless, of all the human tissues, the intes-
tine can be exposed to higher doses of flavonoids than 
any other tissues in the body, expressing also their bio-
logical effects, including anticarcinogenic activities in loco 
[10,12,17,18]. Therefore, it is clear that the potential pro-
tective action of flavonoids against colorectal tumorigen-
esis certainly needs further proofs from epidemiological 
studies and from prospective interventional randomized 
trials [5,6]. Current epidemiological findings about the 
associations between the dietary consumption of flavo-
noids and the risk of colorectal cancer have still been lim-
ited, mixed and inconsistent [3,5,7,10-12,15,17,18,20].

In this small review article, epidemiological data pub-
lished to date about the relationships between intake of 
flavonoids, their subclasses and individual compounds 
with the susceptibility to colorectal carcinogenesis were 
compiled, both from case-control and prospective co-
hort studies. These findings are presented, considering 
the subsites of tumors (colon vs. rectum, proximal colon 
vs. distal colon) as well as potential confounding factors, 
such as age, gender, obesity or smoking status of par-
ticipants. Studies measuring the different biomarkers 
in body fluids are also included in the paper. All these 
data are presented in the Table 1, Table 2 and Table 3 
and are further discussed in the following subsections. 
In addition, the possible reasons of inconsistencies in 
the results of different epidemiological studies are also 
treated.
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[23] or Spanish subjects [18]. However, inverse associ-
ation between increased dietary intake of isoflavones 
and developing of colorectal tumors was observed in 
studies conducted with Canadian [24], Italian [21] or 
Korean populations [25]. Among Korean women, the 
protective action of isoflavones was somewhat stronger 
among postmenopausal than premenopausal counter-
parts [25]. In stratification by tumor subsites, a signifi-
cantly lowered risk for the highest consumption groups 
remained persistent for distal colon cancers in Korean 
men and rectal neoplasms in Korean women [25]. The 
same trends were also true for three individual isofla-
vones, daidzein, genistein and glycitein [25]. In a Japa-
nese study, significant inverse relationship with dietary 
intake of isoflavones was demonstrated also for col-
orectal adenomas which are considered as precursor 
lesions of colorectal tumors [4]. This association was 
stronger among women than men and did not depend 
on the size, number or site of adenomas [4]. Differences 
in effects of isoflavones on colorectal carcinogenesis de-
scribed in separate studies can mostly be attributed to 
the variability in amounts of soy food, and consequently 
also isoflavones, consumed. For example, daily intake 
of isoflavones in Japanese case-control study with col-
orectal adenomas was 39.75 mg, being only 0.21 mg in 
Spanish colorectal cancer association study [18].

A decrease in colorectal (both colon and rectal) can-
cer risk was reported also for higher intake of anthocy-
anidins in an Italian [21] and Chinese case-control study 
[11], but not in a work conducted with Spanish men and 
women [18].

Prospective cohort studies

Despite promising epidemiological findings from 
several case-control works, results from prospective co-
hort studies are still much less encouraging (Table 2). 
No significant associations between intake of total fla-
vonoids and colorectal cancer risk have been found in 
American [15,26], Finnish [27-29] or Dutch population 
[30]. Also, dietary consumption of flavones, flavonols, 
flavanones, flavanols and anthocyanidins was not relat-
ed to developing of colorectal cancer (neither colon or 
rectal tumors) among American men recruited to the 
Health Professional Follow-up Study, American women 
in the Nurses` Health Study cohort [17] or Finnish men 
in the Kuopio Ischaemic Heart Disease Risk Factor Study 
[29]; thus, not supporting the hypothesis of a protective 
role of flavonoids against colorectal neoplasms. No ap-
preciable associations were observed also for individual 
flavonols, such as kaempferol, myricetin and quercetin 
[5,15,28,30]. However, stratifying the analysis by Body 
Mass Index (BMI) revealed a significant inverse asso-
ciation between intake of kaempferol and myricetin 
and colorectal cancer risk among normal weight Dutch 
women with BMI < 25, in particular for colon tumors [5]. 
Likewise, although intake of total flavanols (or individ-
ual flavanols) was not related to the risk of colorectal 

ican population suggested a protective effect of quercetin 
only against carcinogenesis in proximal (and not distal) 
colon [22]. A more recent case-control study performed 
in Scottish population found no significant relationship 
between total dietary flavonols and colorectal cancer risk 
[12]. Although this study had different age distribution of 
participants and smaller sample size than the work of The-
odoratou, et al. [20], statistically significant inverse asso-
ciation with colon, but not rectal tumors, still revealed if 
the analysis was confined to non-tea flavonols [12]. Also, 
whereas high consumption of quercetin from non-tea di-
etary sources was related to about twofold decrease in co-
lon (not rectal) cancer risk, no relationships were detected 
for dietary intake of two other common food flavonols, 
kaempferol and myricetin [12]. Suggestive, but statistically 
non-significant, inverse association was detected also be-
tween flavonols and colon (not rectal) cancer risk in Span-
ish population [18]. In the study performed with Chinese 
subjects, a significant inverse association between dietary 
consumption of flavonols and developing of colorectal 
neoplasms was found only for men, and not women, with 
a 49% decrease in cancer incidence [11].

Most of the published case-control studies conduct-
ed with European populations reported no significant 
associations between intake of flavanones and colorec-
tal carcinogenesis [18,19,21]. This was shown to be true 
also for two major dietary flavanones, hesperetin and 
naringenin [20]. However, a significant inverse relation-
ship was found between intake of flavanones and the 
risk of colorectal cancer in Chinese population with up 
to 80% decrease in tumorigenesis, for both colon and 
rectal neoplasms [11]. On the contrary, a weak tenden-
cy towards increased susceptibility to developing of col-
orectal malignancy with higher intake of flavanones was 
detected in a Scottish study [12]. It can be that the food 
sources of flavanones are somewhat different in Asian 
and European countries affecting the potential action of 
these dietary compounds. However, we can not exclude 
also the possibility that some genetic differences could 
be involved in this discrepancy altering colorectal can-
cer predisposition in Asian and European populations.

No significant relationships were observed between 
the risk of colorectal cancer and consumption of flava-
nols in Italian [21], Spanish [18], Scottish [12] or Chinese 
population [11]. Although findings from another Scottish 
study for total flavanols are consistent with null associa-
tion, two individual flavanols, catechin and epicatechin, 
revealed a significant and dose-dependent inverse ef-
fect on the susceptibility to colorectal cancer with about 
30% risk reduction of both colon and rectal tumors [20]. 
This decrease in risk was greater for non-smokers than 
smokers and the protective effect of catechin seemed 
to be slightly stronger among men than women [20].

Epidemiological findings about the role of isofla-
vones intake on the risk of colorectal cancer are rather 
inconsistent. No risk reduction was reported for English 
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fate of flavonoids in the human body. It is well known 
that flavonoids undergo an extensive bioconversion in 
the small intestine and liver, as result of which differ-
ent conjugates with potentially altered biological ac-
tivities enter the bloodstream and reach target tissues 
[19]. However, only two studies have been performed 
to date on association between the levels of flavonoids 
in the body fluids and colorectal cancer risk (Table 3). 
The first of these studies was conducted with Chinese 
men within the Shanghai Cohort Study by investigating 
the urinary flavanol derivatives [33]. In this work, sta-
tistically significant inverse association with colon (but 
not rectal) cancer risk was found for subjects with high 
urinary doses of epigallocatechin and 4`-O-methyl epi-
gallocatechin, revealing about 60% decrease in colon 
cancer incidence and supporting thus the hypothesis 
of protective effects of flavanols as chemopreventive 
agents against colon tumorigenesis [33]. The second 
study investigating relationships between biomarkers 
of flavonoids and colorectal cancer risk was performed 
with English men and women within the European Pro-
spective Investigation into Cancer and Nutrition Norfolk 
cohort by measuring the levels of different isoflavones 
in serum and urine [34]. As a consequence, no signifi-
cant associations were detected for total or individual 
isoflavones with the risk of colorectal tumors showing 
that exposure to isoflavones could not be related to 
colorectal malignancies, at least in doses consumed in 
this population [34]. With no doubts, further studies are 
needed to clarify the potential prediagnostic value of 
flavonoid biomarkers for estimation of susceptibility to 
colorectal carcinogenesis.

Explanation for inconsistencies

The discrepancies of epidemiological findings about 
the role of flavonoids in colorectal carcinogenesis can-
not be easily resolved due to the multifactorial nature 
of associations. Epidemiological studies of flavonoids 
have long been complicated by unavailability of reliable 
nutrient databases on the content of flavonoids in dif-
ferent food items [10,21]. In 2003, the United States 
Department of Agriculture (USDA) announced first a 
flavonoid database which can be connected to food fre-
quency questionnaires, promoting scientific community 
to perform association studies between dietary intake 
of different flavonoid subclasses and susceptibility to 
carcinogenesis [10,20]. This database has been updated 
for several times and some inconsistencies in epidemi-
ological findings can be explained by the use of older 
versions of food composition databases [18,22]. Also, 
questionnaires used in different studies are often not 
specifically designed for assessment of flavonoid con-
sumption, lacking some particular foods rich in certain 
polyphenols, such as herbs or herbal remedies, and can 
therefore lead to incomplete estimation of flavonoid 
intake [6,7,15,17,18,20,21]. In addition, the content 
of flavonoids in plant-derived food items may vary de-
pending on numerous factors, including species variety, 

carcinogenesis in the Netherlands Cohort Study, anal-
yses stratified by BMI revealed significant inverse rela-
tionships for intake of total flavanols, catechin and epi-
catechin with rectal neoplasms among overweight men 
with BMI ≥ 25 [5]. Inverse associations were observed 
also for higher dietary consumption of total flavanols, 
catechin, epicatechin, epicatechin gallate, epigallocate-
chin, epigallocatechin gallate and gallocatechin with the 
risk of colorectal cancer, especially colon tumor, among 
normal weight women with BMI < 25 [5]. The authors of 
this Netherlands Cohort Study suggested that the influ-
ences of BMI on the role of flavonoids in colorectal car-
cinogenesis can be related to the action of Insulin-like 
Growth Factor 1 (IGF-1) that is secreted by adipose 
tissue and promotes malignant cell growth, where-
as its level can be lowered by some flavanols, such as 
epigallocatechin gallate. As overweight postmenopaus-
al women have higher estrogen levels as compared to 
their normal weight counterparts, effects of flavonoids 
in this subgroup might be overshadowed by potentially 
protective action of estrogens against colon carcinogen-
esis [5]. Increased intake of total flavanols was found 
to be significantly inversely associated with rectal (not 
proximal or distal colon) cancer risk among postmeno-
pausal American women in the Iowa Womens Health 
Study [31]. However, these findings are somewhat dif-
ferent from the results of case-control studies described 
in the previous subsection.

Observational association studies with isoflavones 
have been performed to date only with Asian populations 
(Chinese or Japanese) [3,16,32], probably due to the much 
higher intake of isoflavone-rich soy foods in these coun-
tries. While a suggestive inverse relationship was observed 
between higher intake of isoflavones and colorectal can-
cer risk in primarily postmenopausal Chinese women in 
the Shanghai Women`s Health Study [16], no significant 
association was found between isoflavone intake and col-
orectal cancer risk in either Japanese men or women in the 
Japan Public Health Center-based prospective study [3]. 
However, the malignancy risk in proximal colon (not distal 
colon or rectum) was significantly reduced with increasing 
intake of isoflavones among Japanese men (and not wom-
en), revealing a 45% decrease [3]. At that, the menopausal 
status of women did not change the trends of association 
[3]. Again, these findings from prospective cohort studies 
are not in good accordance with the results obtained from 
case-control works, showing that further large-scale obser-
vational studies in different populations are highly needed 
to delineate the role of certain flavonoid subclasses and 
individual flavonoids on developing of malignant disorders 
in different anatomical subsites of colorectum.

Biomarker studies

In addition to retrospective or prospective assess-
ment of dietary intake of different flavonoids, the search 
and estimation of biomarkers has become attractive, es-
pecially through the evaluation of the bioavailability and 
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conversion to various metabolites [15,17,19]. Microor-
ganisms in the colon make an important contribution 
to this process and interindividual variations in colonic 
microflora may affect the amount and nature of con-
jugates and therefore modulate also the possible anti-
carcinogenic action [10,15,17,20]. As gastrointestinal 
tract is directly exposed to higher doses of flavonoids 
than other tissues in the human body, the beneficial ef-
fects of these plant-derived substances might be more 
effective at that site. The plasma concentrations of fla-
vonoids rarely exceed some micromolar level after ha-
bitual dietary intake [9,22]. However, the bioavailability 
of flavonoids considerably depends on dietary sources, 
food preparation techniques, and also other compo-
nents in food matrix [10-13,22]. For example, querce-
tin absorbs much more rapidly from onions than from 
tea, being intermediate from apples [11]. Assessment of 
food intake can not consider all these aspects, i.e. inter-
individual variations in bioavailability and metabolism 
of flavonoids; therefore, measurement of biomarkers in 
urine or serum might provide more relevant insight into 
the association between flavonoids intake and colorec-
tal cancer risk [34]. However, these biomarkers reflect 
only very recent dietary consumption due to short elim-
ination time of flavonoids from the body (within some 
hours) and could not provide a true picture about long-
term dietary habits [9,33]. Thus, estimation of dietary 
intake using continuously updated flavonoid databases 
still remains a valuable measure for association studies.

Furthermore, inconsistencies in epidemiological find-
ings can be caused also by the differences in study de-
sign. Case-control works may suffer from recall bias due 
to differential remembering of the dietary habits by col-
orectal cancer patients as compared to control subjects 
[6,10,17,18,21]. The other potential hazard of case-con-
trol studies is selection bias. Indeed, the dietary habits 
reported by hospital controls could not represent those 
characteristic for the general population [11,21]. Pro-
spectively collected dietary data are probably free of 
differential errors caused by existence of tumor [10,15-
17,34]. However, the intake of flavonoids was often 
based on a single assessment at study baseline and this 
might not represent the dietary habits over several fol-
low-up years [5]. Moreover, some studies included only 
a relatively small number of cancer cases possessing 
limited power to detect a relationship between intake 
of flavonoids and susceptibility to colorectal carcino-
genesis [10,18,20,21].

Although different risk factors for colorectal tumors 
were adjusted in most epidemiological studies, the pos-
sibility of uncontrolled or unknown residual confounding 
factors can not be excluded [5,10,11,12,15,22]. Higher in-
take of flavonoids is usually related to an overall healthy 
lifestyle that is in itself protective against development of 
colorectal neoplasm [5,7,10]. Moreover, bioactive agents 
in plant-based food items are highly correlated and com-
plex pointing to the possibility that some other compo-

climatic and agricultural conditions, seasonal variation, 
ripeness, storage and processing of food products; not 
included in databases [6,10,15,17,21]. These aspects 
question the adaptability of USDA database in the Euro-
pean or Asian diets [21]. Also, extrapolation of findings 
across populations requires caution.

Only a small number of flavonoids have been evalu-
ated in epidemiological studies and different works con-
sidered somewhat different combinations of flavonoids 
and subclasses of flavonoids [7,10,12,17]. For example, 
whereas Zamora-Ros, et al. treated isoflavones as the 
sum of daidzein, genistein, glycitein, biochanin A and 
formononetin [18], Rossi, et al. considered isoflavones 
as the sum of genistein and daidzein [21]. Also, Zamo-
ra-Ros, et al. and Nimptsch, et al. counted in flavanones 
eriodictyol, hesperetin and naringenin [17,18], whereas 
Rossi, et al. and Theodoratou, et al. did not include the 
intake of eriodictyol in total flavanones [20,21]. Differ-
ences appear also in counting of isorhamnetin in total 
flavonols, besides the sum of kaempferol, myricetin and 
quercetin [17,18,20,21]. The dietary intake of eriodic-
tyol and isorhamnetin is probably low, but can still cause 
inconsistencies in epidemiological findings when exert-
ing stronger biological activity. Discrepancies in epide-
miological results can be produced also by variations in 
sources of certain flavonoids in separate studies. Grow-
ing evidence suggests that higher intake of flavonols, in-
cluding quercetin, only from non-tea sources (i.e. from 
fruits and vegetables) may be related to decreased risk 
of colon carcinogenesis [11,12,22], probably caused by 
some other substances in tea. As phytochemicals are 
present in different mixtures within the food matrix, 
various interactions with other food ingredients are 
possible, affecting also the role of flavonoids in carcino-
genesis process.

Differences in epidemiological results between di-
etary consumption of flavonoids and colorectal cancer 
risk can be derived also by variability of habitual intake 
levels of flavonoids among different populations [11]. 
For example, it is well accepted that daily consump-
tion of isoflavone-rich soy foods is considerably lower 
in Western countries than in Asian populations and 
this difference can be even more than hundredfold 
[9,16,18,25]. Therefore, it is possible that in some cases 
the null associations might be caused by insufficient in-
take range of certain flavonoids to reach the doses that 
would be protective against colorectal carcinogenesis 
[7,10,17,20]. The timing of exposure to flavonoids might 
be another crucial factor as early intake of certain fla-
vonoids could probably influence the formation of ade-
nomas, preventing thus the development of colorectal 
tumors [17].

Most flavonoids are present in food products in the 
form of glycosides which after hydrolysis to respective 
aglycones in the small intestine absorb through the 
intestinal membrane and undergo an extensive bio-
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nents or still unidentified compounds could also account 
for beneficial health effects [6,10,12,22].

Last but not least, it is possible that the role of fla-
vonoids in colorectal carcinogenesis can be affected 
also by interactions between diet and genes, including 
presene of single nucleotide polymorphisms. Such po-
tential relationships certainly need further investigation 
and unraveling in the future.

Conclusions and Further Perspectives

Numerous experimental studies have demonstrated 
the anticancer activities of flavonoids in different colorec-
tal cancer cell lines or animal models [14] encouraging to 
consider these plant secondary metabolites as promising 
chemopreventive agents. However, based on the epide-
miological data published to date, no clear and consis-
tent evidence can still be brought forth to support the 
hypothesis of protective action of increased intake of fla-
vonoids against colorectal carcinogenesis. Although sev-
eral case-control studies reported inverse associations 
between intake of certain flavonoid subclasses or indi-
vidual compounds and colorectal cancer risk, prospec-
tive cohort studies did not generally find any significant 
relationships, with the exception of the Iowa Women`s 
Health Study that reported a 45% decrease in rectal can-
cer incidence with high intake of total flavanols among 
postmenopausal women [31] and the Japan Public Health 
Center-based prospective study that detected a 45% re-
duction in prevalence of proximal colon cancer with high 
intake of total isoflavones among men [3]. Although, 
body mass index can affect the role of some flavonols 
and flavanols on development of colorectal cancer, over-
weight or higher body fatness is in itself recognized as a 
risk factor for colorectal malignancies [5]. Nevertheless, 
based on several studies, flavonoids can be effective in 
reducing the risk of colorectal adenoma recurrence pre-
venting thus also the subsequent tumorigenesis process 
[7,35,36]. It is clear that further large-scale studies in 
different populations with varying daily intake levels of 
flavonoids are highly needed before any clear trend of as-
sociation can be brought forth and any public health rec-
ommendations created either for general public or at-risk 
subjects with increased predisposal to colorectal cancer. 
As diet is a potentially modifiable factor in human behav-
ior identification of certain plant-based compounds to 
decrease colorectal cancer incidence may be an import-
ant strategy for primary prevention.
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