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ABSTRACT 

Background: Colorectal cancer is a major disease affecting mankind, with an increasing incidence rate. While extensive research 

has validated the protective role of omega-3 fatty acids in tumorigenesis, the role of omega6 fatty acids remain ambiguous.  

Aim- This systematic review aims to determine whether omega-6 fatty acids acid ingestion has increased risk of colorectal cancer 

Objectives- To perform a literature review of the effects of omega-6 fatty acids on colorectal cancer tumorigenesis 

Materials and methods- PRISMA analysis was done. A total of 11 articles were included for the study based on inclusion and 

exclusion criteria to evaluate the evidences from multiple prospective and cohort studies to assess the relationship between omega-

6 fatty acid ingestion and increased risk of colorectal cancer. 

Result- Evidence shows that there is increased risk of colorectal cancer with excess consumption of omega-6fatty acids and 

modest consumption of combination of omega-6 and omega-3 counteracts the deleterious effects of omega-6 fatty acids on 

genesis colorectal cancer. 

Conclusion- Several studies included in this review reported association between higher intake of omega-6 fatty acids and 

increased risk of colorectal cancer. Conversely, some studies report no significant or even inverse associations between omega-6 

fatty acid consumption and colorectal cancer risk. This systematic review emphasizes the importance of balancing omega-6 with 

omega-3 fatty acids, rather than suggesting that omega-6 alone is a significant independent risk factor for colorectal cancer. 

KEYWORDS: Colorectal cancer, Omega6 fatty acids, Polyunsaturated fatty acids, Dietary assessments. 
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INTRODUCTION 
Colorectal cancer (CRC) is the second most common cancer in women and third most common in men with an estimated 1.2 

million new case Colorectal cancer (CRC) is the second most common cancer in women and third most common in men with an 

estimated 1.2 million new cases diagnosed1.With 2 million new cases in 2018, the incidence of CRC has doubled globally over 

the last 10 years and is continuously rising in emerging nations2. More than 700,000 deaths have been reported annually due to 

CRC. The highest incidence of was reported in Eastern Europe, Asia and South America3.Colorectal cancer is a disorder that 

occurs in the colon or rectum and is caused by the colon’s abnormal proliferation of glandular epithelial cells. The three principal 

types of CRC are Sporadic, hereditary, and colitis-associated. Environmental and genetic factors determine the risk of developing 

CRC. Generally, CRC takes 10 to 15 years to grow from a polyp to a malignant tumor4.Many factors are associated with the 

development of CRC, among them modifiable risk factors such as unhealthy dietary intake, lack of physical exercise, alcohol 

consumption and smoking are important5. 

 

The two classes of essential fatty acids are omega-3 (n-3) and omega-6 (n-6) polyunsaturated fatty acids (PUFAs)6. Linoleic 

acid (LA) (n−6) (omega-6) and α-linolenic acid (ALA) (n−3) (omega-3) cannot be synthesized by our body, hence they are called 

as essential fatty acids (EFAs). These fatty acids (FAs) give rise to arachidonic acid (ARA, n−6), eicosapentaenoic acid (EPA, 

n−3), and docosahexaenoic acid (DHA, n−3) that play important roles in regulating body homeostasis7.PUFAs are substrates for 

eicosanoid synthesis, with n-6 fatty acids being converted into pro-inflammatory eicosanoids and n-3 PUFA being converted to 

anti-inflammatory eicosanoids8. 
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https://www.sciencedirect.com/topics/food-science/docosahexaenoic-acid
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/homeostasis
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Omega-6 fatty acid is commonly found in meat, poultry, fish and cereals. In milk and its derivatives, it is found in lesser quantities 

while substantial amounts of the fatty acid are present in oils and fat rich foods9. Animal and in vitro studies suggest that n-3 and 

n-6 PUFA have contrasting effects on cancer development: n-3 fatty acids, such as eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), suppress tumor carcinogenesis, whereas n-6 PUFA promote development10. Some investigations 

show that Omega 6 fatty acids cause lipid peroxidation which induces reactive species production11. These reactive species can 

act on macromolecules causing DNA damage12. Another mechanism is by inducing 17 beta estradiol epoxidation this has been 

linked to progression of human cancers to the metastatic stage due to loss of cell adhesion13.They also act as carcinogens by 

enhancing the genotoxic effects of other compounds14. While the protective role of omega 3 fatty acids is well established through 

extensive research over many years, the role of omega 6 fatty acids has been overlooked. Both subsets of fatty acids are obtained 

from similar food sources and the implication of omega 6 in pathogenesis of CRC is ambiguous. This systematic review aims to 

evaluate the relationship between omega6 fatty acids and development of CRC. 

 

MATERIALS AND METHODS 
This systematic review shows the effects of omega6 fatty acids in the pathogenesis of CRC, that collects information from major 

databases including PubMed, Google Scholar and ResearchGate, to collect relevant data. 

 

ELIGIBILITY CRITERIA 

Inclusion Criteria 

 Original In vitro, In vivo, Cohort or Prospective studies conducted between 1994-2020, assessing dietary information 

pertaining to omega6 fatty acids and CRC. 

 Articles that provide results such as inflammation, carcinogenesis, immune modulation and tumor inhibition in relation 

to CRC. 

Exclusion Criteria 

 Reviews, editorials, case reports, abstract only or preprints. 

 Studies published in languages other than English. 

 

FIGURE 1: PRISMA flow diagram for recently conducted systematic reviews that are solely involved in database 

and registration searches. 
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RESULTS TABLE 1: CHARACTERISTICS OF THE INTERVENTIONS IN THE INCLUDED STUDIES 

S.NO AUTHOR 

NAME 

STUDY DESIGN SAMPLE 

SIZE 

INTERVENTION ANALYSIS 

1. Shin A et al 

[2020] 

Cohort study 48,233 Dietary habits were collected 

through a food frequency 

questionnaire (FFQ)  

Demographics, lifestyle 

factors, weight, height was 

collected by self-administered 

questionnaire. 

  

Not reported  

2. 

 

Norat et al 

[2005] 

Prospective study 4,78, 040 Diet over the 12 months before 

enrollment was measured 

between 1992 and 1998 by 

country-specific validated 

questionnaires. The validity of 

methods used was established 

in prior studies using 24-hour 

urine and blood samples as 

sources of biomarkers  

 Health insurance records, 

cancer and pathology registries, 

and active follow-up of study 

subjects and their next-of-kin 

was used. Mortality data were 

collected from the cancer or 

mortality registries  

3. Engeset D et al 

[2007] 

Cohort study  63 914  Dietary information was 

collected through food 

frequency questionnaire 

254 cancer cases were reported, 

all histologically verified. The 

10th Revision of the 

International Statistical 

Classification of Diseases, 

Injuries and Causes of Death 

(ICD) were used 

4. Spencer EA et al 

[2010] 

Cohort 

consortium 

2575  Each cohort collected dietary 

information using four-day or 

seven-day diet diaries. 

Personal and medical 

information was collected by 

interviews or in questionnaires 

administered prior to 

completion of the diet diary. 

Follow-up for diagnosis of 

colorectal cancer is provided 

through record linkage with the 

Office of National Statistics and 

local cancer registries, The 9th 

and 10th Revisions of the 

International Statistical 

Classification of Diseases, 

Injuries and Causes of Death 

(ICD) were used 
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5. Aglago et al 

[2020] 

Cohort study 476,160 Body weight and height were 

measured or were self-

reported. Questionnaires were 

used to obtain information on 

education, smoking and 

physical activity. Dietary 

intake was assessed at 

recruitment by validated 

center-specific questionnaires. 

Dietary intakes of LC-PUFAs 

were estimated using the 

United States Department of 

Agriculture (USDA) Nutrient 

Database,  

Incident CRC cases were 

identified through regional 

cancer registries or via a 

combination of methods, 

including health insurance 

records, pathology registries. 

CRC cases were defined 

according to the International 

Classification of Diseases for 

Oncology (ICD-O):  

6. Shin A et al 

[2011] 

Cohort study 1,265,226 Questionnaire and health 

examination was conducted 

Cancer occurrence and death 

was ascertained from registry 

databases. Subsites were 

categorized by international 

classification of diseases 10th 

edition. 

7. Cha MC et al 

[2005] 

In vitro study Not reported Cultures of normal rat colonic 

epithelial cells (4D/WT) and 

those transformed by v-

src (D/v-src) were 

supplemented with graded 

concentrations of DHA or 

arachidonic acid (AA) alone or 

in combination with 

arachidonic acid. 

The expression of protein kinase 

C isoform epsilon was decreased 

in AA alone supplemented D/v-

src cultures but in combination 

with arachidonic acid decreased 

only in DHA supplemented 

4D/WT cells. 

8. Chao A et al 

[2005] 

Cohort study 148 610  Information was collected 

through questionnaire  

Incident cases were verified by 

pathological reports 

9. Goldbohm RA et 

al [1994] 

Prospective study 58,279 men 

and 62,573 

women, aged 

55-69. 

Self-administered food 

frequency questionnaire 

Incidence was by computerized 

record linkage with PALGA, a 

national data base of pathology 

reports. 

10. Hall MN et al 

[2007] 

Prospective case-

control study 

  14,916  A randomized, double-blind, 

placebo-controlled factorial 

trial of aspirin and β-carotene 

supplementation for the 

primary prevention of cancer 

and cardiovascular disease. 

Annual follow-up 

questionnaires. Medical records: 

pathology report, histologic 

details to confirm the diagnosis. 

Information on deaths from 
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Table 1 Shows the characteristics of the interventions in the studies that are included. In all the above studies, most of them were 

carried out with the help of questionnaires, in another study, culture of normal rat colonic epithelial cells and those transformed 

by v-src were supplemented with graded concentrations of DHA alone or in combination with arachidonic acid.  

 

TABLE 2 Characteristics Of Outcome And Resluts In The Included Studies 

S.NO AUTHOR 

NAME 

OUTCOME RESULT 

1 Shin A et al 

[2020] 

A total of 334 cases were ascertained 

(201=colon, 133=rectal). A high intake of n-6 

fatty acids especially linoleic acid, showed an 

increased risk for colorectal cancer. 

HR for highest quartile 1.40[95%CI,1.02-

1.92] 

p-trend=0.038 

Limited evidence linking omega-3 polyunsaturated 

fatty acids (PUFAs) with CRC risk. High intake of 

fish-derived docosahexaenoic acid (DHA) was 

associated with a decreased risk of rectal cancer. 

High intake of omega-6 fatty acids, particularly 

linoleic acid, showed an increased risk of 

colorectal cancer, especially rectal cancer.  

2 Norat et al 

[2005] 

Increasing red and processed meat intake was 

significantly associated with increasing risk of 

colorectal cancer [HR] for highest versus 

lowest intake level= 1.57, 95% confidence 

interval [CI] = 1.13 to 2.17, p-trend = .001 

(p-heterogeneity = .29) 

High intake of red and processed meat was 

positively associated with an increased risk of 

colorectal cancer. High fish consumption was 

inversely associated with colorectal cancer risk. 

Poultry intake showed no significant association 

with colorectal cancer risk.  

3 Engeset D et 

al [2007] 

There was a significantly higher risk of colon 

cancer for those in the highest tertile of 

poached fish consumption (RR 1·46, 95 % CI 

1·04, 2·06) The P-value for trend was 0·02. 

Slight increase in risk was observed for those in 

the third tertile of poached lean fish consumption. 

The findings do not support a protective effect of 

fish consumption against colon cancer  

4 Spencer EA 

et al [2010] 

There was very little evidence that intakes of 

red meat, processed meat, poultry, white fish 

or fatty fish were associated with risk for 

colorectal, colon or rectal cancer. The odds 

ratios for colorectal cancer, compared with the 

lowest intake group of <25g/day, were 0.81 

(95% CI 0.61-1.09), 0.79 (0.59-1.07) and 0.88 

(0.65-1.20) for combined intakes of red and 

processed meat of 25-50,50-75 or more than 

75 g per day 

Dietary factors may not play a major role in 

colorectal cancer risk in this population. 

 

5 Aglago et al 

[2020] 

Total fish intake was inversely associated with 

CRC (HR comparing extreme quintiles 

HRQ5vs.Q1=0.88, 95%CI=0.80-0.96, 

Ptrend=0.005) and particularly colon cancer 

(HRQ5vs.Q1=0.89, 95%CI=0.79-1.00, 

Ptrend=0.024) 

Regular fish consumption at recommended levels 

was associated with a reduced risk of CRC. Higher 

intake of total fish, fatty fish, and lean fish 

significantly lowered CRC risk. Higher dietary 

intake of long-chain omega-3 PUFA was linked to 

a 14% lower CRC risk, while a higher ratio of 

omega-6 to omega-3 intake was associated with 

increased risk. Plasma levels of n-3 LC-PUFA 

were not associated with overall CRC risk. The 

study supports the protective role of fish and n-3 

LC-PUFAs in colorectal cancer prevention 

6 Shin A et al 

[2011] 

4144 cancer incidents were recorded.  More 

prevalence in older subjects(p<0.001). higher 

serum total cholesterol resulted in higher 

incidence (p-trend=0.001 for rectal and p-

trend=0.079 for distal colon) 

Risk factors varied by cancer subsite and sex. 

Frequent meat consumption was associated with 

increased risk of proximal colon cancer in men and 

rectal cancer in women. The findings suggest that 

CRC risk factors are heterogeneous depending on 

cancer location and sex. 

Baseline and follow up 

questionnaire were conducted 

for diet and demographic 

details. 

periodic searches of the National 

Death Index.  

11. Daniel CR et al 

[2009] 

Prospective study 43,108 men 

and 55,972 

women  

Self-administered and follow 

up questionnaires for 

obtaining information of diet 

and demographic details 

Reported cancers were verified 

through medical records, registry 

linkage, or death certificates. 
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7 Cha MC et al 

[2005] 

Low dose DHA supplementation may 

enhance araC chemotherapy in colon cancer 

while protecting normal tissues, possibly 

through control of PKC signaling pathways. 

AraC was toxic to both normal and tumorigenic 

colon cells, supplementing with low doses of DHA 

selectively enhanced araC toxicity in tumor cells 

more than in normal cells. Low-dose DHA could 

potentially enhance colon cancer chemotherapy 

efficacy while protecting normal colonic tissue 

from toxic side effects. 

8 Chao A et al 

[2005] 

 Higher intake of red and processed meat was 

associated with higher colon cancer risk in 

men and women.  Higher consumption of 

poultry and fish was inversely associated with 

colon cancer risk in women but not men  

High consumption of red and processed meat was 

associated with an increased risk of distal colon 

cancer. Long-term high consumption of processed 

meat and high ratio of red meat to poultry and fish 

raised the risk. Long-term intake of poultry and 

fish showed an inverse association with colon 

cancer risk. High red meat consumption was linked 

to an elevated risk of rectal cancer. These findings 

support the role of red and processed meats in 

CRC development and suggest potential protective 

effects of poultry and fish. 

9 Goldbohm 

RA et al 

[1994] 

A higher consumption of (fresh)meat does not 

increase the risk of colon cancer 

The study found no significant association between 

overall red meat consumption and colon cancer 

risk. Pork and lamb consumption were positively 

associated with increased CRC risk, while beef 

showed no significant association. These findings 

suggest that the risk linked to meat consumption 

may vary by meat type. 

10 Hall MN et al 

[2007] 

n-6 fatty acids were most strongly inversely 

associated with colorectal cancer risk when n-

3 fatty acid levels were low [RR (95% CI) = 

0.47 (0.21-1.10)]. nonsignificant inverse 

associations of blood levels of long-chain n-3 

and n-6 fatty acids with colorectal cancer risk 

was observed. Results do not support the 

hypothesis that n-6 fatty acids may increase 

risk of colorectal cancer 

Higher blood levels of long-chain omega-3 fatty 

acids were associated with a decreased risk of 

CRC among men not using aspirin. Omega-6 fatty 

acids did not show a clear association with risk. 

The study suggests that omega-3 fatty acids may 

have a protective role in CRC development, 

particularly in the absence of aspirin use. 

11 Daniel CR et 

al [2009] 

 Total ω-6 intake was inversely related to 

colorectal cancer risk in men [multivariate 

relative risk (95% CI) for highest to lowest 

quartile, 0.81 (0.61-1.07); Ptrend = 0.07] The 

ratio of ω-6 to ω-3 intake was not related to 

colorectal cancer risk in this cohort 

Ratio of omega-6 to omega-3 intake was not 

significantly associated with CRC risk in either 

men or women. Total omega-6 intake was 

inversely related to CRC risk in men, while alpha-

linolenic acid was associated with increased risk in 

women. Marine-derived omega-3 intake appeared 

to be linked with a lower risk in women.  

 

TABLE 2 Shows the characteristics of outcome and results of the included studies. In majority of the studies evidence linking 

dietary fats and CRC is mixed.  High intake of marine omega-3 fatty acids especially DHA, is associated with low CRC risk, 

whereas high omega-6 intake or high omega-6 to omega-3 ratio increases the risk. High red and processed meat consumption 

consistently raises CRC risk, while poultry shows no effect. Risk patterns vary by cancer site and sex. DHA also enhances 

chemotherapy effectiveness while reducing toxicity in normal colonic cells.  

 

TABLE 3 Risk Of Bias Assessment As Included In The Studies 

S. 

No. 

Author 

(Year) 

Bias from 

Randomization 

Process 

Bias due to 

Deviations from 

Intended 

Interventions 

Bias due to 

Missing 

Outcome 

Data 

Bias in 

Measurement of 

Outcome 

Bias in 

Selection of 

the Reported 

Result 

Overall 

Risk of 

Bias 

1 
Shin A et al., 

2020 
🟡 Some concerns 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Some 

concerns 

🟡 Some 

concerns 

2 
Norat et al., 

2005 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Low 

Risk 

3 
Engeset D et 

al., 2007 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Low 

Risk 
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S. 

No. 

Author 

(Year) 

Bias from 

Randomization 

Process 

Bias due to 

Deviations from 

Intended 

Interventions 

Bias due to 

Missing 

Outcome 

Data 

Bias in 

Measurement of 

Outcome 

Bias in 

Selection of 

the Reported 

Result 

Overall 

Risk of 

Bias 

4 
Spencer EA 

et al., 2010 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Low 

Risk 

5 
Aglago et al., 

2020 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Some 

concerns 

🟡 Low 

Risk 

6 
Shin A et al., 

2011 
🟡 Some concerns 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Some 

concerns 

🟡 Some 

concerns 

7 
Cha MC et 

al., 2005 
🟡 Some concerns 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Some 

concerns 

🟡 Some 

concerns 

8 
Chao A et 

al., 2005 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Low 

Risk 

9 

Goldbohm 

RA et al., 

1994 

🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 
🟡 Low 

Risk 

10 
Hall MN et 

al., 2007 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Low 

Risk 

11 
Daniel CR et 

al., 2009 
🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 🟡 Low Risk 

🟡 Low 

Risk 

 

TABLE 3 Shows the risk of bias assessment as included in the studies: the color 🟡 Green indicates Low Risk - No or minimal 

risk of bias; study methods are appropriate and well reported. The color🟡 Yellow denotes some concerns - Some aspects are 

unclear or not fully reported, possibly affecting validity. The color🔴 Red indicates high risk - Major methodological flaws or 

high potential for bias. 

 

DISCUSSION 
This systematic review has compiled findings from multiple prospective cohort studies and large epidemiological investigations 

examining the relationship between omega-6 fatty acid (n-6 PUFA) intake and the risk of colorectal cancer (CRC). There is an 

intricate interplay between dietary fatty acids, inflammation, and colorectal carcinogenesis, however the overall evidence remains 

indefinite. 

 

Shin A et al., 2020 (Swedish Women’s Lifestyle and Health Cohort) stated that there were no significant association between 

total omega-3 or omega-6 fatty acid intake and colorectal cancer risk, though marine-derived omega-3s showed a slight inverse 

trend. This study is based on a Large, prospective female cohort with robust follow-up and registry linkage which proved to be 

advantageous. Limitations of the study are Dietary intake based on self-report, potential confounding and limited generalizability 

to other populations. Future aspects of the study include the use of repeated dietary measures and biomarker validation for fatty-

acid intake to confirm trends15. Norat T et al., 2005 (EPIC Study) stated that high consumption of red and processed meat increased 

CRC risk, whereas fish intake was associated with reduced risk. It is a multi-country prospective cohort, large sample, and diverse 

dietary habits. Limitations include Heterogeneity in dietary assessment and residual confounding by cooking methods and 

lifestyle. Future aspects of the study include the use of harmonized biomarker-based studies to clarify mechanisms related to 

cooking practices and meat processing16.  Engeset D et al., 2007 (NOWAC Study) stated there were no clear association between 

total fish consumption and colon cancer risk, although fatty fish intake showed a possible protective trend. It is a Large female 

cohort with registry linkage and national dietary patterns. It however it uses single baseline dietary assessment and there’s a 

possibility of underestimation of fish subtypes. Future aspects of the study include pooled analyses with other Scandinavian 

cohorts to strengthen statistical power17.  

 

Spencer EA et al., 2010 (UK Dietary Cohort Consortium) stated there were no significant associations between poultry or fish 

and CRC, but high red and processed meat intake was linked with increased risk. This study Pooled UK cohorts which increased 

statistical power and had uniform analysis methods. It However it showed Variation in dietary questionnaires across cohorts and 

potential confounding from overall dietary pattern. Future aspects include interactions with Fiber and antioxidant intake to refine 

risk estimates18. Aglago EK et al., 2020 (Large European Cohort) stated that higher consumption of fish and long-chain n-3 

PUFAs (EPA, DHA) was associated with reduced colorectal cancer risk. The study used a very large European dataset with 

detailed fatty-acid exposure metrics. Limitations were due to observational design with residual confounding and fish preparation 

types that were not fully detailed. Future aspects include the Use of genetic or metabolomic approaches to confirm causal 

pathways for marine n-3 PUFAs19. Shin A et al., 2011 (Korean Population Study) stated Meat consumption was associated with 

higher rectal cancer risk, while fish intake had no significant effect and that risk varied by tumour site. The study Provides insight 

into Asian dietary patterns and site-specific risks. Cultural dietary differences and FFQ accuracy may limit comparability with 

Western cohorts. Future aspects include Examination of genetic and microbiome influences on site-specific dietary effects20. Cha 

MC et al., 2005 (In vitro study on DHA) stated that Low-dose DHA protected normal colonic epithelial cells from araC-induced 

cytotoxicity, supporting anti-inflammatory and protective mechanisms. The study provided mechanistic evidence linking omega-
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3 (DHA) to cellular protection against damage. It However the In vitro design limits extrapolation to human populations. Animal 

and human studies assessing DHA’s role in preventing colon epithelial injury could provide future developments to the study21.  

Chao A et al., 2005 (U.S. Cohort, JAMA) stated that high red and processed meat intake significantly increased colorectal cancer 

risk however fish intake showed no consistent association. It is a Large U.S. population-based cohort with rigorous adjustment 

for confounders. Self-reported diet and unmeasured lifestyle factors of the study might bias results. Studies separating effects of 

cooking temperature and heme iron content are warranted for future developments in this particular study22. Goldbohm RA et al., 

1994 (Dutch Cohort Study) stated that there was a positive association between meat consumption and colon cancer risk, 

especially for processed meat. Early prospective evidence guided subsequent dietary research. Limitations of the study included 

outdated dietary assessment tools and evolving meat processing methods since 1990s.Future aspects of the study include using 

modern dietary instruments and extended follow-up periods23. Hall MN et al., 2007 (Biomarker Study, U.S.) stated that higher 

blood levels of long-chain n-3 PUFAs were associated with reduced CRC risk, particularly among aspirin users. Biomarker-based 

exposure reduces recall bias and strengthens biological inference. However Single blood measurement conducted in this study 

may not capture long-term fatty-acid status. Future aspects include repeated biomarker assessments and randomized trials testing 

combined n-3 and aspirin interventions24.  

 

Daniel CR et al., 2009 (U.S. Prospective Cohort) stated that high omega-6 intake was linked to a slightly increased CRC risk, 

whereas omega-3 intake appeared protective, a higher omega-6 to omega-3 ratio correlated with greater risk. It is a large cohort 

examining both omega-3 and omega-6 simultaneously, allowing ratio-based interpretation. There are possible residual 

confounding and misclassification of dietary fats. Future aspects include emphasis on biomarker-based studies and mechanistic 

exploration of lipid metabolism in colorectal tumorigenesis25. Daniel et al. (2009) observed a notable increased risk in CRC with 

higher dietary n-6 PUFA intake in men. Similarly, Hall et al. (2007) explored blood levels of long-chain PUFAs and found that 

elevated arachidonic acid was associated with increased risk of CRC. Eight out of eleven included studies showed low risk and 

three studies had some concerns in risk of bias assessment thereby validating the reliability of the included studies. 

Some studies reported evidence of increased risk of colorectal cancer with excess consumption of omega-6fatty acids and modest 

consumption of combination of omega-6 and omega-3 counteracts the deleterious effects of omega-6 fatty acids on genesis 

colorectal cancer. The overall limitations of these studies on fish, omega 3/6 fatty acid ingestion, and CRC risk include issues 

with dietary assessment accuracy, heterogeneity in populations, residual confounding, and measurement bias, limited 

generalizability and short follow-up duration.  

 

CONCLUSION 
Evidence recorded by the articles included in this review does not establish a clear association between omega-6 fatty acid intake 

and CRC risk. While some studies suggest a modest increase in risk with higher omega-6 intake, others report null or inverse 

findings. The variability in outcomes is due to differences in dietary assessment methods, population characteristics, and 

confounding factors. Evidence remains consistent for the protective effects of omega-3 fatty acids rather than harmful effects 

from omega-6 fatty acids. Further research should incorporation of biomarker-based exposure measures and mechanistic analyses 

to clarify causal pathways in future research will help in development of our understanding on role of omega 6. Importance of 

balancing omega-6 with omega-3 fatty acids should be emphasized, rather than suggesting that omega-6 alone is a significant 

independent risk factor for CRC 
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