Revised Oct 8, 2008
Omega 3 Fatty Acids and Mental Health 
[image: image9.wmf]
Information compiled by Dr. Michael Cheng

About the Handout 
Dr. Cheng is a Child and Family Psychiatrist at the Children’s Hospital of Eastern Ontario. This handout can be downloaded from http://www.drcheng.ca in the Mental Health Information section. Your comments are encouraged as they will help ensure this handout is helpful!
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Disclaimer

The content of this document is for general information and education only. No doctor/patient relationship is formed. The accuracy, completeness, adequacy, or currency of the content is not warranted or guaranteed. The content is not intended to be a substitute for professional medical advice, diagnosis, or treatment. Users should always seek the advice of physicians or other qualified health providers with any questions regarding a health condition. Any procedure or practice described here should be applied by a health professional under appropriate supervision in accordance with professional standards of care used with regard to the unique circumstances that apply in each practice situation. The author(s) disclaim any liability, loss, injury, or damage incurred as a consequence, directly or indirectly, or the use and application of any of the contents of this document.
What are Omega 3 Fatty Acids?
[image: image1.wmf]Since the 1970’s, there have been thousands of studies about Omega 3 fatty acids. Evidence shows that not only are they essential to life and good health, but that they may also protect against disease and help certain conditions. Studies seem to suggest it is not so much the absolute amount of Omega 3 that is the key, but rather it is the ratio of omega 3 and omega 6. 
Omega-three fatty acids are a type of polyunsaturated fat and are essential for the human body, and are used by various systems such as the:

· The nervous system (e.g. the brain), with studies showing that they are helpful for mood and thinking. 
· Skin, with studies showing they may be helpful for skin conditions and other studies showing anti-inflammatory effects that may help conditions such as lupus, rheumatoid arthritis and ulcerative colitis. 

· Cardiovascular system (e.g. the heart), with studies showing they may help cardiovascular disease. 
Omega 3 Fatty Acid Shortages May Be Linked to Various Brain Conditions

Studies have shown that low levels of Omega 3 fatty acids are often found in various neurobehavioral disorders such as ADHD, dyslexia, depression, bipolar/manic depression, schizophrenia, substance abuse and autistic spectrum disorders. 
EPA and DHA

Omega 3 fatty acids have two main components:

1. EPA, which functions by increasing blood flow in the body. It is also felt to affect hormones and the immune system, both of which have a direct effect on brain function. 

2. DHA, which is involved with the membranes of ion channels in the brain, making it easier for them to be flexible and transit electrical signals. 
What is the normal recommended daily intake of Omega 3 fatty acids?
In normal individuals, the recommended daily intake of Omega 3 fatty acids is: 

	Category 
	Daily Dosage 
	Source 

	Infants (0-12 months) 
	500 mg of EPA and DHA 
	Institute of Medicine 

	Ages 1-3 
	70 mg DHA (+ EPA) 
	The Food and Nutrition Board, Institute of Medicine (National Academy of Sciences, U.S.A.) 

	Ages 4-8 
	90 mg DHA (+ EPA) 
	The Food and Nutrition Board, Institute of Medicine (National Academy of Sciences, U.S.A.) 

	Ages 9-13 (girls/boys) 
	100/120 mg DHA (+ EPA) 
	The Food and Nutrition Board, Institute of Medicine (National Academy of Sciences, U.S.A.) 

	Ages 14-18 (girls/boys) 
	110/160 mg DHA (+ EPA) 
	The Food and Nutrition Board, Institute of Medicine (National Academy of Sciences


Table retrieved July 12, 2006 from http://www.ocean-nutrition.com/Products/dsmeg3.php 
Omega 3 Fatty Acids and Mental Health

[image: image5.wmf]Omega 3 fatty acid supplementation shows evidence for effectiveness in various neuropsychiatric conditions, including ADHD, bipolar, schizophrenia, depression (and by extension, possibly other mood disorders such as anxiety). Anecdotal reports include various other conditions, e.g. augmentation for OCD. 
The evidence is not equivocal however, and at this time, there are no recommendations for Omega 3 to be used as first-line treatment, nor as the sole treatment. 

What are the symptoms of low Omega 3 fatty acids?
The following are symptoms that may be seen in cases of omega 3 fatty acid deficiency. Individuals with these symptoms may particularly benefit from omega 3 fatty acid supplements. 

· Physical signs of fatty acid deficiency (excessive thirst, frequent urination, rough or dry ‘bumpy’ skin, dry, dull or ‘lifeless’ hair, dandruff, and soft or brittle nails) 

· Allergic tendencies (such as eczema, asthma, hayfever etc.) 

· Visual symptoms (such as poor night vision, sensitivity to bright light, or visual disturbances when reading - e.g. letters and words may appear to move, swim or blur on the page) 

· Attentional problems (distractibility, poor concentration and difficulties in working memory) 

· Emotional sensitivity (such as depression, excessive mood swings or undue anxiety) 

· Sleep problems (especially difficulties in settling at night and waking in the morning) 
Omega 3 in Mood Disorders

Deficits in omega 3-fatty acids have been identified as a contributing factor to mood disorders. Various studies have shown that omega-3 supplementation may be helpful for major depressive or bipolar depression (Parker et al., 2006). 
Omega 3 in Depression 
Dosages of about 1.0 g daily of EPA have been used in various studies, such as that by Peet et al., 1999. Interestingly, he showed LESS effect at 2 g, and no effect at 4 g daily.

It is important to ensure that there is more EPA than DHA. 
Omega 3 in Childhood Depression 
Omega 3 treatment has been shown in a controlled, double-blind pilot study to be helpful for childhood major depression (Nemets et al., 2006). The study involved n=28 children between the ages of 6-12 with major depressive disorder. Treatment consisted either of placebo (safflower oil), or two 500-mg (190 mg EPA and 90 mg DHA by Ocean Nutrition) capsules, or one 1,000 mc capsule (400 mg EPA and 200 mg DHA by Sears Laboratory). With children on omega 3, 7 out of 10 had a greater than 50% reduction in Childhood Depression Rating Scale (CDRS) scores, whereas with those on placebo, 0 out of 10 had a greater than 50% reduction in CDRS scores. 
Conclusion: treatment with EPA 400 mg /DHA 200 mg (2:1) ratio has been shown helpful in a study for childhood depression. 

Omega 3 for ADHD
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The Oxford Durham study with school-aged children in Britain with neurodevelopmental disorders such as ADHD and Developmental Coordination Disorder suggested that EPA/DHA may be helpful. 

Dosages used were EPA 558 mg / DHA 174 mg DHA.  

See www.durhamtrial.org for more information. 
Omega 3 in Heart (Cardiovascular) Disease

The American Heart Association (AHA) recommends the following:

	Patient Population 
	Recommendation

	General patient population 
	Eat a variety of (preferably fatty) fish at least twice a week. 

Include oils and foods rich in alpha-linolenic acid (flaxseed, canola and soybean oils; flaxseed and walnuts).

	Patients with documented Coronary Heart Disease 
	Consume about 1 g of EPA+DHA per day, preferably from fatty fish.  EPA+DHA supplements could be considered in consultation with the physician.

	Patients who need to lower triglycerides 
	2 to 4 grams of EPA+DHA per day provided as capsules under a physician’s care.


Patients taking more than 3 grams of omega-3 fatty acids from supplements should do so only under a physician’s care.  High intakes could cause excessive bleeding in some people.
Reference: Retrieved Sep 9, 2005 from http://www.americanheart.org/presenter.jhtml?identifier=4632 
General Recommendations

Unfortunately, no official guidelines exist yet for omega 3 and mood disorders/depression, however for general health, there is evidence to suggest: 

· Increasing intake of omega-3 
· Fish oil supplements

· Omega 3 rich foods (such as fish, nuts, and canola oil)

· Reduce consumption of foods containing omega-6 fatty acids (such as corn and sunflower oils)

Fish and Mercury 

Because of concerns about mercury in fish, it may be better to use fish oil supplements because they have not been shown to have elevated mercury. 

As of May 29, 2002, Health Canada states the following: 

· Advise Canadians to limit consumption of shark, swordfish and fresh and frozen tuna, to one meal per week. Pregnant women, women of child-bearing age and young children should eat no more than one meal per month (Note that this advisory does not apply to canned tuna).

· Reiterate advice previously issued by Health Canada based on the potential exposure to mercury that can occur through eating these species over a lifetime (mercury levels in these fish may be higher than the levels found in most commercial fish) and review the issues surrounding the presence of mercury, a naturally-occurring contaminant in fish. 

Retrieved July 15, 2006 from http://www.hc-sc.gc.ca/ahc-asc/media/advisories-avis/2002/2002_41_e.html 
Also see the Environmental Working Group, an American NGO, which has information under Issue Areas > Mercury in Seafood. Website: http://www.ewg.org  

Omega 3 fatty acids in various fish 
Brief Summary Table 
	Type of Fish 
	Type of Fish Amount needed to obtain 1.5 g of omega-3 fatty acids (oz = ounces)

	Anchovies, Herring, Mackerel, Salmon
	1 serving (3 oz)



	Albacore tuna, sablefish, sardines
	1 ¼ servings (3.75 oz)



	Bluefin tuna, trout
	1 ½ servings (4.5 oz)

	Halibut, swordfish
	2 servings (6 oz)

	Fresh water bass, oysters
	2 ½ servings (7.5 oz)



	Sea bass
	3 servings (9 oz)

	Shrimp, Pollock
	3 ½ servings (10.5 oz)


Detailed Table with USDA Nutrient Data Laboratory data on EPA and DHA Content of Fish and Fish Oils

	
	EPA + DHA per 3 oz. Serving (edible portion)
	Amount required to provide ~ 1 g of EPA + DHA per day 

	Tuna 
	
	

	Light, canned in water, drained
	0.26 g 
	12.oz 

	White, canned in water, drained
	0.73 g
	4 oz.



	Fresh
	0.24-1.28 g
	2.5-12 oz.

	Sardines
	0.98-1.70 g
	2-3 oz. 

	Salmon
	
	

	Chum
	0.68 g
	4.5 oz.

	Sockeye 
	0.68 g 
	4.5 oz.

	Pink 
	1.09 g 
	2.5 oz. 

	Chinook
	1.48 g 
	2 oz. 

	Atlantic, farmed
	1.09-1.83 g
	1.5-2.5 oz.

	Atlantic, wild
	0.9-1.56 g
	2-3.5 oz

	Mackerel 
	0.34-1.57 g
	2-8.5 oz

	Herring
	
	

	Pacific
	1.81 g
	1.5 oz.

	Atlantic
	1.71 g
	2 oz.

	Trout, rainbow
	
	

	Farmed
	0.98 g
	3 oz.

	Wild
	0.84 g
	3.5 oz. 

	Halibut
	0.4-1.0 g
	3-7.5 oz. 

	Cod
	
	

	Pacific 
	0.13 g
	23 oz.

	Atlantic
	0.24 g
	12.5 oz.

	Haddock
	0.2 g
	15 oz. 

	Catfish
	
	

	Farmed
	0.15 g 
	20 oz. 

	Wild
	0.2 g 
	15 oz. 

	Flounder/Sole
	0.42 g 
	7 oz. 

	Oyster
	
	

	Pacific 
	1.17 g 
	2.5 oz.

	Eastern 
	0.47 g 
	6.5 oz. 

	Farmed
	0.37 g
	8 oz. 

	Lobster
	0.07-0.41 g
	7.5-42.5 oz. 

	Crab, Alaskan King
	0.35 g 
	8.5 oz. 

	Shrimp, mixed species 
	0.27 g
	11 oz. 

	Clams
	0.24 g 
	12.5 oz. 

	Scallops
	0.17 g
	17.5 oz. 

	Capsules (per 1 g serving)
	
	

	Cod liver oil
	0.19 g
	5 g 

	Standard fish body oil
	0.30 g
	3 g 

	Omega-3 fatty acid concentrate 
	0.50 g 
	2 g 


Source: USDA Nutrient Data Laboratory. The intakes of fish are rough estimates because oil content can vary up to 300% with species, season, diet, and packaging and cooking methods. 

What about Omega 3 Eggs?

Omega-3 eggs are eggs fortified through flax fed to laying hens. These eggs contain the essential omega-3 fatty acid, alpha-linolenic (ALA), plus two other omega-3 fatty acids: eicosapentaenoic acid (EPA) and docosahexaenoic (DHA).

Omega-3 enriched eggs provide about 12 times more omega-3 fatty acids than regular eggs, based on an average omega-3 content of 0.5 grams in omega-3 enriched eggs versus 0.04 grams in regular eggs.  

What is especially important for vegetarian diets, is the eicosapentaenoic acid (EPA) + docosahexaenoic acid (DHA) content of these eggs. When hens are fed flax seed, the richest plant source of alpha-linolenic fatty acid (ALA) in the North American diet, they break down some of the ALA into the two desirable fatty acids, making their eggs excellent sources of both EPA and DHA. Morris1, in a paper written for egg producers, states:

Recommended Adequate Intakes of omega-3 fatty acids

The Institute of Medicine (IOM) published recommended intakes of essential fatty acids in September 2002, acknowledging the essential nature of ALA in the human diet and the contribution of all omega-3 fatty acids to human health. The IOM is a nonprofit organization that operates under the umbrella of the U.S. National Academy of Sciences. It has set recommended intakes for calcium, iron, and B vitamins, along with other vitamins and minerals, and, in this recent report, for macronutrients like protein, carbohydrate, and fat. The IOM recommended intakes were developed in cooperation with Health Canada and will replace the Canadian Recommended Nutrient Intakes (RNIs).

In its 2002 report, the IOM recommended certain intakes (called Adequate Intakes) of ALA for infants, children and adolescents, and adults, the first time a North American agency has made a recommendation for this essential omega-3 fatty acid. 
[image: image7.wmf]Note that an Adequate Intake was set only for ALA. Adequate Intakes were not set for EPA and DHA. The reason for this is that, strictly speaking, ALA is the only true "essential" omega-3 fatty acid in our diet. Remember, an essential nutrient (like ALA) is one that must be obtained from foods because our bodies cannot make it. Because EPA and DHA can be made from ALA, they are not considered "essential" nutrients in the strictest sense. [When EPA and DHA are called "essential fatty acids" in the medical literature, the authors usually mean that EPA and DHA are "important" or "vital."] Accordingly, the IOM set recommended intakes for ALA and indicated that other omega-3 fatty acids in our diet (like EPA and DHA) can contribute to the recommended ALA intake.

Omega-3- enriched eggs help meet Adequate Intakes for ALA

[image: image8.wmf]One omega-3- enriched egg provides on average about 0.34 grams of ALA and 0.13 grams of EPA + DHA. By itself, an omega-3- enriched egg provides a significant portion of the Adequate Intakes of ALA for all age groups. For young children under the age of 3 years, for example, one omega-3- enriched egg provides half (49%) of the Adequate Intake. For boys and men, one omega-3- enriched egg provides roughly one-quarter (21-28%) of the recommended Adequate Intake. For girls and women, an omega-3- enriched egg provides about one-third (31-34%) of their Adequate Intake of ALA.

If eaten on a regular basis, an omega-3-enriched egg makes a substantial contribution to omega-3 fatty acid intakes. Because of their increased omega-3 fatty acid content, omega-3 enriched eggs contain more polyunsaturated fatty acids than regular eggs. While the omega-3 content may vary substantially between different brands, the caloric value and protein and fat content of omega-3 enriched eggs are similar to that of regular eggs. Some omega-3 enriched eggs contain slightly less cholesterol than regular eggs. 

Reference

· Flax Council of Canada. 2003. The novel egg: Opportunities for flax in omega-3 egg  production. Winnipeg: Flax Council of Canada.

Information about Supplements: Flax, Fish or Fish Oil? 
Currently, there tends to be more evidence supporting fish oil for various conditions. There simply haven’t been (m)any studies looking at flax seed oil. 

Furthermore, if using flax seed oil, then one is relying on the body's own ability to synthesize EPA and DHA from flax seed oil's fatty acids. Normally, a human being can transform 0.2-2% of linolenic acid in flax seed oil. However, individuals with symptoms of low EPA may actually be having those problems related to problems in their body with synthesizing EPA, and hence it may be better to simply take an EPA supplement.  
Commercial Products with Omega 3

The products listed here are provided solely for information purposes. The listing of a product does not imply endorsement, nor does the absence of a product imply non-endorsement. 
Commonly available products in the pharmacies or health food stores of Ottawa, Ontario include: 
	Jamieson
	Natural Sources line with “Omega-3 complete” with EPA 400 mg / DHA 200 mg per 1000 mg capsule 
Omega 3 Calm with EPA 530 mg per 1000 mg capsule



	Quest 
	Omega-3 with EPA 400 mg, DHA 200 mg 

	Natural Factors 
	Rx Omega-3 Factors with 400 mg, DHA 200 mg 

	Greens Plus Canada
	

	Web: http://www.genuinehealth.com/english/pbn/o3mega.php?id=31&section=111
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	O3mega Extra Strength ™  with EPA 400 mg / DHA 200 mg per capsule (same EPA/DHA dosage shown helpful in Nemets study for depression in children) 



	Web: http://ca.genuinehealth.com/english/pbn/o3mega.php?id=28&section=106 
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	O3Mega Joy ™ with EPA 500 mg / DHA 25 mg per gel capsule, with recommended starting dosage of two capsules daily
Also available as pure liquid form, which is more cost-effective than gel capsules, though may be less tolerated by children 

	Nordic Naturals 


Web: www.nordicnaturals.com
	Pro EPA  with EPA 850 mg / DHA 200 mg 

Arctic Omega with EPA 330 / DHA 220 mg daily. 




For a report regarding the content of various Omega 3 formulations, see http://www.consumerlab.com/results/omega3.asp. 
Examples of Flax Oil manufacturers include:

· Health from the Sun (personnal correspondence -- recommended by Dr. Logan, www.drlogan.com) 
· Any Barleans manufactured flax oil (personnal correspondence – recommended by Dr. Logan, www.drlogan.com)
· www.omeganutrition.com – recommended amounts of flax oil would probably be around 5-7 g daily; however I’d recommend fish oils first, since some people may be unable to metabolize the ALA in flax oil into EPA.
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