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Research Findings

Omega-3 and omega-6 consumption:

• Consumption of ALA was low when compared to 

other populations. 

• The recommended daily allowance for ALA (from 
plants) is 700-900mg from plant sources and 70-90 

mg/day from EPA and DHA (from fish) for children 

aged 1-8. 
• A growing body of research suggests that these 

amounts may be insufficient and that EPA plus DHA 

(combined) should make up 0.3% of daily energy 

consumption. This corresponds to 433mg of omega-
3’s from fish for children aged 1-3 years and 600mg in 

children aged 4-8 years (8,9). 

• Children in this study may only be consuming enough 
omega-3’s to meet one sixth of their needs. 

Blood omega-3 and omega-6 levels:

• Children in the GFHS have very high blood levels of 

omega-6 fatty acids, when compared to omega-3 fatty 

acids. 
• High omega-6 to omega-3 ratios may lead to chronic 

inflammation, which is known to lead to many metabolic 

disorders and cancers. 
• Omega-6 fatty acids are thought to contribute to 

inflammation, while omega-3’s may be anti-

inflammatory, countering the potentially negative effects 

of omega-6’s (10). 
• The ratio seen in these children is likely reflective of a low 

intake of fish and seafood containing n-3 PUFA, which is 

typical of a Western diet. 

The Guelph Family Health Study (GFHS) is a family-based study that is designed to help identify how early life

exposures and lifestyle factors may contribute to disease outcomes later in life. The study includes families with

young children, aged 2 to 5 years and aims to follow these families over the next several years, collecting data on

dietary intake, blood samples, anthropometricmeasurements, activity levels andmany other lifestyle and health

factors.Introduction and 
ResearchGoals
The aim of this study is to determine the dietary consumption and 

blood concentrations of omega-3 and omega-6 fatty acids in 

preschool aged children, to identify markers of cancer risk and 

implement dietary changes during critical points of development. 

Specifically,  

• Do children in the Guelph family health study 

have low omega-3 consumption, low blood 

omega-3 concentrations, and higher omega-

6 concentrations?

• Does increased dietary and blood omega-3 

levels correlate to lower weight, as measured 

by BMI Z-scores. 

Background
• This research examines the role of fats in the diet and the

blood and how they may be associated with the

development of chronic diseases.

• Previous studies suggest that exposure to omega-3 and

omega-6 fatty acids during critical periods of development

may affect risk of cancer later in life (1-3).

• Life-long intake of omega-3 fatty acids from fish oil (EPA and 

DHA) may reduce cancer risk (1-3). Studies suggest that 

high levels of EPA and DHA in blood and mammary gland 

tissue may decrease markers of breast cancer risk;

however, less is known about the effects of the plant-derived 

omega-3 fatty acid, ALA.

• Omega-6 fatty acidsmay contribute to global inflammation.

Thus, if levels of omega-6 fatty acids acids in the diet, blood,

or tissues become too high, it can lead to chronic

inflammation, which is a major risk factor for cancer (4).

Omega-3 fatty acidsmay have anti-inflammatory properties

and contribute to reducing this inflammation.

• Obesity also promotes inflammation, which can play a key

role in cancer development and progression (10). In adults,

omega-3 fatty acids have been linked to obesity prevention

and treatment (5,6,7).

• Thus, omega-3 and omega-6 fatty acids may play a critical

role in early cancer prevention.

Methods
72 families with children aged 2-5 years from the Guelph-Wellington 

area were recruited for GFHS baseline measurements. 

• Families completed an initial visit where body mass index (BMI) 

was measured. For children, BMI was expressed as BMI z-score, 

which accounts for height, sex, and age. 

• Dietary fatty acid intake was analyzed using three-day food 

records using the software program Elizabeth Stewart Hands and 

Associates (ESHA), which is a database of over 55,000 food items. 

This software converts dietary intake data into quantities of 

calories, macronutrients, and micronutrients. 

• Blood was collected on a voluntary basis at LifeLabs. 20 children 

provided blood samples. Participants were fasted for a minimum 

of 12 hours before the blood sample was provided. Plasma and 

RBC were separated and fatty acids were analyzed by gas liquid 

chromatography (GLC). 

The study was approved by the University of Guelph Human 

Research Ethics Board. 

Limitations
This study currently involves a small number of participants. 

However, the number of participants in this study is growing, 

allowing for a larger sample size for future analyses.

• This study analyzes dietary consumption and blood omega-3 and omega-6 levels of preschool aged children, contributing to the 

identification of potential modifiable biomarkers of cancer risk in early life.

• Children  in the Guelph Family Health Study (GFHS) are not consuming enough omega-3 fatty acids from marine sources 

(EPA  and DHA)

• Children are consuming significantly more omega-6 fatty acids than omega-3 fatty acids. These dietary patterns are 

reflected in the blood omega-6 and omega-3 levels of these children. 

• Higher levels of ALA in the blood correlated to lower BMI z-score

Conclusions

Blood omega-3 levels and BMI z-score:

• While none of the children in this study are classified as 

overweight or obese, there was a correlation between 

the omega-3 fatty acid, ALA and BMI Z-score. 
• In adults, decreased BMI has been linked to omega-3 

consumption though obesity prevention and treatment

(5,6,7). 
• Because high BMI, overweight, and obesity are major 

risk factors for metabolic diseases and cancer, elevating 

blood omega-3 levels in children may have implications 

for the attenuating obesity-related disease risk later in 
life.

Population ALA (mg) EPA	(mg) DHA	(mg)
GFHS	(1.5-5	years;	n=77) 648.1 41.9 90.9

Canadian	(1.5-5	years;	n=84)11 1700 54 88
Australian	(2-3	years;	n=383)12 680 10 24
Australian	(4-7	years;	n=799)12 810 19 47
Flemish	(2.5-3	years;	n=197)13 810 22 43
Flemish	(4-6.5	years;	n=464)13 860 26 49
Chinese	(1-3	years;	n=126)14 278 -- 34
Chinese	(4-5	years;	n=70)14 335 -- 23
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YOUNG CHILDREN ARE NOT EATING 
ENOUGH OMEGA-3 FATTY ACIDS

Omega-3	consumption	in	GFHS	children	compared	to	other	populations


