
STORY AT-A-GLANCE

Omega-3 fatty acids are a type of fat widely recognized for their health benefits,

particularly for the heart.  Numerous studies suggest they help reduce inflammation,

boost brain function, and offer protection against cardiovascular problems. However, as

with many nutritional elements, the specifics matter. It’s not simply about consuming

omega-3s, but also the quantity, the type and the quality of what you consume.

The Omega-3 Paradox — How Much Is Too Much?
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Omega-3 fats like EPA and DHA offer heart benefits, but excessive intake, especially from

supplements, increases the risk of atrial fibrillation (AFib), a heart rhythm disorder



High doses of omega-3s, particularly from supplements, can disrupt heart cell function

and electrical signaling, triggering AFib. However, low doses from food sources are

generally safe



Natural omega-3s in phospholipid form (found in krill oil and wild-caught fatty fish) are

more easily absorbed than the synthetic triglycerides in many fish oil supplements.

Rancid omega-3 supplements could be harmful due to oxidation



Studies suggest that daily omega-3 intake exceeding 1 gram, particularly from

supplements, may increase AFib risk, especially in those with pre-existing heart

conditions. Lower doses and whole food sources appear safer



Prioritize omega-3s from fatty fish like wild-caught Alaskan salmon, sardines, anchovies,

mackerel, and herring. If supplementing, choose krill oil or high-quality, low-dose fish oil,

and consult a health care professional, especially if you have health concerns or take

medications


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You may have heard that excessive omega-3 intake, especially from certain

supplements, could negatively impact heart health and contribute to a condition called

atrial fibrillation (AFib). This article explores the complexities of omega-3s, examining

their effects, both positive and negative, on the heart.

It also addresses two frequently overlooked issues — the prevalence of less natural

forms of omega-3s in the market and the risk of rancidity, which can transform a

beneficial substance into a harmful one. Research examining the connection between

two key omega-3s, EPA and DHA, and AFib, as well as their broader impact on health,

will also be discussed.

The relationship between omega-3s and heart health can be visualized as a balancing

act. Too little can be detrimental, but too much can also pose risks, albeit through

different mechanisms. This can be conceptualized as a U-shaped curve — deficiency on

one end, excess on the other, with optimal intake at the curve’s base.

Omega-3s and the Risk of AFib

In the featured video above, Nicolas Verhoeven, Ph.D., talks about the disadvantages of

high omega-3 consumption, particularly from supplements. One specific side effect is

AFib,  a type of arrhythmia that causes an irregular and often rapid heartbeat.  AFib can

lead to complications such as blood clots, strokes, heart failure and other serious

cardiovascular problems.

• Evidence suggests a connection between excessive omega-3s and AFib —

Scientists are still working to understand exactly how excessive omega-3s might

lead to AFib, but research suggests there’s an association. AFib is a relatively

common heart rhythm disorder, particularly among older adults, becoming

significantly more prevalent in those over 80.

• Omega-3s impact heart cells by integrating into cell membranes — To understand

how omega-3s might influence AFib, it’s important to consider their effects at the

cellular level, especially within heart muscle cells.
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Each cell in the body is enclosed by a protective barrier called the cell membrane.

This membrane is not a rigid structure; it’s more like a fluid composed of various

fats, including omega-3s and omega-6s. When you consume omega-3s, they

become incorporated into these membranes, altering their fluidity.

• Changes in membrane fluidity affect electrical heart signals — In heart muscle

cells, these changes in membrane fluidity can affect the electrical signals that

regulate the heartbeat. Heart cells communicate through electrical signals that

coordinate their contractions and relaxations.  These signals rely on the movement

of charged particles called ions (such as sodium, potassium, and calcium) across

the cell membrane through specialized channels.

• Excessively fluid membranes may disrupt Piezo ion channels — One theory

suggests that an overabundance of omega-3s can make the cell membrane

excessively fluid, disrupting the function of these ion channels, particularly a

channel known as the Piezo channel.

This channel requires a specific shape to function correctly. If the membrane

becomes too fluid due to high omega-3 content, the channel might open

prematurely, allowing ions to enter the cell at inappropriate times.

This disruption can interfere with the normal electrical signaling of the cell, thereby

triggering an irregular heartbeat.

However, the Piezo channel is just one piece of the puzzle. Omega-3s can also influence

the activity of other ion channels, affecting their opening and closing mechanisms. They

can even impact the production of these channels by the cell. Studies have

demonstrated that omega-3 exposure can significantly alter the quantity of channel

proteins a cell produces.

The Positive Effects of Omega-3s Against Inflammation
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Despite the potential risks associated with excessive intake, omega-3s like EPA and

DHA offer significant health benefits, such as reducing inflammation,  supporting the

immune system, helping prevent excessive blood clotting, and protecting blood

vessels.

• When incorporated into cell membranes, omega-3s improve the efficiency of cell

signaling  — They also compete with proinflammatory omega-6s. By reducing the

availability of omega-6s, omega-3s help control inflammation, a key factor in many

chronic diseases, including heart disease. Your body uses EPA and DHA to create

specialized substances that further reduce inflammation and aid in healing.

• Both too little and too much omega-3s can be harmful — The complex relationship

between omega-3s and heart health underscores the importance of consuming the

right amount. As previously mentioned, this relationship can be visualized as a U-

shaped curve, where both deficiency and excess can be detrimental. Determining

the ideal intake is challenging, as it likely varies based on individual factors such as

genetics, dietary habits and overall health.

• High supplement doses may raise AFib risk — However, most research indicates

that consuming several grams of omega-3s daily, particularly from supplements,

may increase the risk of adverse effects. Studies have suggested that exceeding 1

gram of omega-3s daily elevates the risk of AFib.

The Type of Omega-3 Matters — Natural vs. Processed

Besides the quantity, the form of omega-3s is also a crucial consideration. In nature,

omega-3s primarily exist as phospholipids.  This is especially true in seafood like fatty

fish and krill.  Phospholipids are essential components of cell membranes, making

them readily usable by the body.

• Supplements usually contain less bioavailable triglycerides — However, most

omega-3 supplements contain synthetic triglycerides, often due to the extraction

and processing methods used for fish oil.
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While triglycerides can still provide benefits, they are not as easily absorbed as

phospholipids.  Research suggests that phospholipids have higher bioavailability,

meaning smaller doses may achieve similar effects compared to larger doses of

triglycerides.

Furthermore, the body requires additional processing to convert triglycerides into a

usable form, which can place a burden on the liver and may be less efficient for

some individuals.

• Another significant concern with omega-3 supplements, particularly fish oil, is

rancidity  — Omega-3s, especially EPA and DHA, are susceptible to oxidation, a

process that degrades the fats and produces harmful free radicals  that damage

cells and promote inflammation, counteracting the intended benefits of omega-3s.

• Rancid fish oil often has a strong, unpleasant odor and taste  — This indicates

oxidation and signifies that the oil should not be consumed. Unfortunately, many

consumers are unaware of this issue, and some manufacturers attempt to mask the

odor with artificial flavorings. Consuming rancid omega-3s is more harmful than not

taking them at all.

What the Research Tells Us

Reviews of studies have provided valuable insights into the relationship between

omega-3s and AFib. One review indicated that daily consumption of more than 1 gram

of omega-3s increases the risk of AFib by approximately 50%, particularly in individuals

with pre-existing heart conditions, high triglyceride levels or diabetes.

• Findings from major trials support increased risk with high doses — This aligns

with the findings of studies like REDUCE-IT  and STRENGTH,  which used higher

doses of omega-3s and observed increased AFib risk. These findings suggest that

individuals with these risk factors should exercise caution with omega-3

supplementation.
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• REDUCE-IT trial showed cardiovascular benefits but increased AFib risk — Several

large-scale studies have investigated the effects of omega-3 supplements. The

REDUCE-IT trial  administered a high dose of purified EPA (4 grams daily) to

individuals with heart problems. While this regimen reduced certain cardiovascular

events, it also increased the risk of AFib.

• STRENGTH trial found no heart benefits and increased AFib risk — Similarly, the

STRENGTH trial  used a comparable high dose of both EPA and DHA, did not

demonstrate any reduction in heart problems, and also observed an elevated AFib

risk. These studies suggest that high-dose omega-3 supplements may not be the

optimal approach for heart protection and could be harmful.

• Low-dose omega-3 studies show little to no increased AFib risk — On the other

hand, studies using lower omega-3 doses (less than 1 gram per day) have generally

not found a significant increase in AFib risk.

The ASCEND study,  which focused on individuals with diabetes, and the VITAL

study,  which included a large population without pre-existing AFib, both used lower

doses and did not observe a substantial increase in AFib incidence. This supports

the idea that lower doses are safer.

• The OMEMI study shows risk with higher doses in older adults — The OMEMI

study,  which examined older adults who had recently experienced a heart attack,

administered a higher omega-3 dose (1.8 grams per day) and found a trend toward

increased AFib risk. This study highlights the importance of considering individual

factors such as age and recent cardiac events when considering omega-3

supplementation.

These studies, combined with other research, highlight several key points — Dosage is a

critical factor, with higher doses of omega-3 supplements appearing to be associated

with a greater risk of AFib; individuals with pre-existing heart conditions or risk factors
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may be more susceptible to this risk; and lower doses of omega-3s generally do not

appear to significantly increase AFib risk. To make informed decisions about omega-3

consumption, consider the following:

Prioritize whole food sources such as wild-caught fatty fish like Alaskan salmon,

sardines, anchovies, mackerel, and herring, which provide omega-3s in their natural

form along with other essential nutrients.

If considering supplements, krill oil, which contains omega-3s in phospholipid form,

is a better option, but choose reputable brands and pay attention to dosage.

Exercise caution with high-dose fish oil supplements, particularly those in

triglyceride form, and if using fish oil, opt for lower doses and look for products

tested for purity and freshness.

Always check fish oil for signs of rancidity, such as a strong fishy odor or taste, and

store supplements properly.

Consult with a health care professional before starting any omega-3

supplementation, especially if you have existing health conditions or are taking

medications.

Expanding on the Benefits of Omega-3s

Omega-3s are essential fatty acids, meaning the body cannot produce them and needs

to obtain them through diet. They play a vital role in cell membrane structure and

function, influencing how cells communicate and operate. Omega-3s maintain

membrane flexibility, which is essential for various processes, including nerve function

and immune responses.

• Omega-3s, especially DHA, are also crucial for brain health — DHA is a major

structural component of the brain, essential for development in infants and children

and for maintaining cognitive function throughout life. Research suggests potential

benefits for memory, focus, mood regulation, and even reducing symptoms of

depression and anxiety.32



• Omega-3s also possess potent anti-inflammatory properties  — They help regulate

the body's inflammatory response, which, when chronic, contributes to various

health problems like heart disease, arthritis, and some cancers. By reducing

inflammation, omega-3s contribute to overall health and well-being.

• Omega-3s offer heart benefits, but high supplement doses may pose AFib risk —

Returning to the heart, it’s important to reiterate the complexity of the relationship

between omega-3s and cardiovascular health. While generally considered

beneficial, the potential link to AFib warrants careful consideration.

The research suggests that dosage is a key factor, with higher doses from

supplements being more strongly associated with increased AFib risk. The specific

types of omega-3s, EPA and DHA, may also have varying effects.

• Quality is paramount when considering omega-3 supplements — The susceptibility

of omega-3s to oxidation, leading to harmful byproducts, emphasizes the

importance of choosing high-quality products from reputable manufacturers. Look

for products that have undergone testing for purity and freshness, check expiration

dates and store supplements properly.

• Supplements may be considered if dietary intake is insufficient or if specific health

conditions warrant their use — Consult with a health care professional before

starting any omega-3 supplementation, especially if you have existing health issues

or are taking medications.

If supplementing, prioritize krill oil or phospholipid-form fish oil for better

absorption, choose reputable brands that prioritize quality and purity, and start with

lower doses, increasing them only under medical guidance.

Sufficient omega-3 intake is part of a larger picture of health, along with a balanced diet,

regular physical activity, high-quality sleep, and stress management. By making

informed choices about lifestyle and understanding the nuances of omega-3 intake,

you’ll be able to optimize your health and minimize potential risks.
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Frequently Asked Questions (FAQs) About the Omega-3 Paradox

Q: Are omega-3s good or bad for heart health?

A: Omega-3s offer significant heart benefits, such as reducing inflammation,

supporting vascular health, and improving heart rhythm. However, high doses —

especially from supplements — can increase the risk of atrial fibrillation (AFib), a

heart rhythm disorder that may lead to stroke or heart failure.

This risk is especially notable in individuals with pre-existing heart conditions, high

triglycerides, or diabetes. Moderate intake from whole food sources like fatty fish is

generally considered safe.

Q: How much omega-3 is too much?

A: Research suggests that consuming more than 1 gram per day of omega-3s from

supplements — particularly high-dose formulations of EPA or DHA — can increase

the risk of AFib.

Major studies like REDUCE-IT and STRENGTH confirm this elevated risk with high

doses. On the other hand, lower doses (under 1 gram/day) used in studies like

ASCEND and VITAL show little to no increase in AFib risk. This indicates that dosage

is critical and should be tailored to individual needs.

Q: What's the best way to get omega-3s?

A: Whole food sources like wild-caught fatty fish (e.g., Alaskan salmon, sardines,

anchovies, mackerel, and herring) are the safest and most effective way to get

omega-3s. If you need to supplement, krill oil or fish oil in phospholipid form is



preferred over synthetic triglyceride forms due to better absorption and reduced risk

of side effects. Always choose high-quality brands and check for purity, freshness,

and expiration dates.

Q: What are the risks of poor-quality omega-3 supplements?

A: Rancidity is a major concern with omega-3 supplements, especially fish oil. When

omega-3s oxidize, they generate harmful free radicals that damage cells and

promote inflammation — undermining their intended benefits. Rancid oils may have

a strong fishy odor or taste, which is often masked by flavorings. Consuming rancid

omega-3s is worse than taking none at all.

Q: Should everyone take omega-3 supplements?

A: Not necessarily. Supplements may help if dietary intake is inadequate or if a

person has specific health conditions that require them. However, due to potential

risks at high doses, it's best to consult a health care professional before starting

supplementation, particularly if you have a heart condition or are on medications.

Start with low doses, monitor your health, and always opt for high-quality, tested

products.
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