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Is Your Diet Delivering Enough of 
the Right Omega-3s? 



Fatty Acid Research Institute
FARI is a non-profit research organization that brings together nutritional, medical 
and biostatistical scientists with experience in fatty acids to accelerate discovery of 

the relationships between fatty acids, especially omega-3, and health
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Since 2020, we have 
published 21 peer-
reviewed papers on 
fatty acid-related 
topics



OmegaQuant 
Å Independent, CLIA-certified lab specializing in fatty acid analysis based in 

Sioux Falls, SD, USA. Lab partner in Europe and Australia.

Å Offers nutritional status tests to researchers, healthcare providers, 
supplement brands, sports teams, wellness facilities, and individuals.

Å OmegaQuant offers a variety of blood tests that measure fatty acids 
(omega-3s, omega-6s, trans fats, etc.) from a single drop of blood. 

Å Our Omega-3 Index blood spot tests have been used by millions of 
individuals.
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The Birth of the Omega-3 Index



The Omega-3 Index: 
Biomarker and Risk FactorRBC EPA+DHA % of total 

RBC fatty acids 

It is a marker of tissue 
ÌÅÖÅÌÓ ÏÆ %0! ÁÎÄ $(!ȣ 

and a modifiable risk 
factor for multiple 
chronic diseases 

Having an Omega-3 Index in the desirable range (8%-12%) has 
been associated with improved heart, brain, and eye health. 

Harris WS and von Schacky C. Prev Med 2004;39:212-220.



Typical vs. Desirable Omega-3 Index Levels

US,
Canada 

Spain, 
Norway

Japan, 
South Korea

US Vegans, 
Military 

Target Omega-3 Index >8%
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Two Studies that inspired the creation 
of the Omega-3 Index

Adapted from Siscovick et al. JAMA 
1995;274:1363-1367.

Adapted from Albert  et al. N Engl J Med 
2002:346:1113-1118.

Cross Sectional Prospective

*p<0.05 vs Q1

90% decrease in odds

*

*p for trend = 0.001

90% decrease in risk

Blood Omega-3 (%) 

RISK FOR PRIMARY CARDIAC ARREST AND RED BLOOD CELL EPA+DHA LEVEL



GISSI -P:~9 ï10% 

Greatest Protection

Least Protection

10%

8%

6%

4%

2%

DART:~8 ï9%

CHS: 8.8%

SCIMO: 8.3%

5 epi studies:~8%

PHS: 7.3%

Seattle: 6.5%

PHS: 3.9%

SCIMO: 3.4%

Seattle: 3.3%

8.1%

Harris WS and von Schacky. Prev Med 2004;39:212-220.

Selecting a target omega-3 index
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(Non) Effects 
of ALA on the 

Omega-3 
Index vs 

EPA+DHA
0

2

4

6

8

10

12

14

Pre Post Pre Post Pre Post Pre Post Pre Post

Placebo 2.2g ALA 6.6 g ALA 1.2 g E+D 3.6 g E+D

O
m

e
g

a-
3

 I
n

d
e

x
 (

%
)

Flaxseed oil vs Fish Oil for 8 weeks 
(n=20 per arm)

Dewell A, et al. J. Nutr. 141: 2166ɀ2171, 2011



Omega-3 Index and Acute Coronary Syndromes 
(768 case-control pairs)

Multivariable logistic regression model including: age; race; gender; history of diabetes 
mellitus, hypertension, hyperlipidemia and/or myocardial infarction; a family history of 
coronary artery disease; and LDL-C, HDL-C, and triglycerides.

p=0.03

p=0.017

p<0.001

p for trend < 0.0001

Those with an Omega-3 Index >8% were 70% less likely to be 
an ACS patient than those with an Index <4%

Block RC, et al. Atherosclerosis 2008;197:821-828.
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Relative Risk for Death from Any Cause  in The Framingham Offspring Study
the Omega-3 Index vs cholesterol

p for trend = 0.01

p for trend = 0.11

Harris WS, et al. J Clin Lipidol 2018;12:718ɀ727

2500 persons free of CVD at baseline (age 66) were 
followed for median 7.3 years

In the same model, baseline cholesterol 
levels were not related to risk for death

Quintiles (% of RBC fatty acids) Quintiles (mg/dL) 



Omega-3 Levels 
Linked with Reduced 
Risk for Premature 

Death

FORCE
The Fatty Acids and Outcomes 

Research Consortium

Harris WS, et al. for the FORCE Consortium. 
NATURE COMM | (2021) 12:2329



Subject Characteristics

¶42,466 individuals in 17 studies and 10 countries

¶Mean age, 64 years and 54% women

¶Median follow-up time of 16 years (range 5 to 32 
years)

¶15,720 deaths occurred during follow-up
¶30% CVD

¶30% cancer

¶39% other causes

Harris WS, et al. for the FORCE Consortium. 
NATURE COMM | (2021) 12:2329



Associations of omega-3 index with risk of total and cause-
specific mortality

Estimated O3I 
Q1 ~ 4.0%
Q5 ~ 7.7%

*p at least <0.05 versus reference 
group. Category p-values are for trends
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Harris WS, et al. for the FORCE Consortium. 
NATURE COMM | (2021) 12:2329



It took about 1.2 years longer for 

20% of the above-average group to 

die compared with the below-

average group (n=956 total). 

* Extrapolated from whole blood 

EPA+DHA (r=0.96) 

THE HEART & SOUL STUDY: THE HIGHER THE OMEGA-3 INDEX, THE GREATER 

THE PROBABILITY OF SURVIVAL

O3I < 5.4%

     O3I > 5.4%
~1.2 years

>=5.4%

<5.4%

Pottala, et al. Circ: CV Qual Outcomes 2010;3:406-412



Patients with the highest Omega-3 

Index experienced the slowest rate of 

telomere shortening (cellular aging)

A 1-SD increase in the O3I was 

associated with a 32% reduction in 

the odds of telomere shortening.

* Extrapolated from whole blood 

EPA+DHA (r=0.95) 

The Heart & Soul Study: Blood Omega-3 and Rate of 
Telomere Attrition

Farzaneh-Far, et al. JAMA 2010;303:250-257.

Fastest 
Shrinkage

Slowest 
Shrinkage

3.6%      5.0%    6.2%     9.6%
            Quartile Mean Omega-3 Index
 



Relations between the Plasma DHA% and COVID-19 

Outcomes UK Biobank

*

In fully-adjusted model vs Q1: * p<0.05; ** p<0.01; *** p<0.001

**
* * *

N=4084 of 26,620 tested
8% lower risk per 1 SD DHA%***

N=838 of 110,6888
11% lower risk per 1 SD DHA%**

N=235 of 110,688 
6% lower risk per 1 SD DHA% (NS)

Tested Positive Hospitalized Dead

eO3I: Q1=3.54%and Q5=7.96%

Harris WS, et al. AJCN 

2023;117:357-363



Long-term (6 yr) Major 
Adverse Cardiac Events 

(MACE) were 
compared in post-MI 
patients assigned to 6 
months of treatment 

with Omacor vs 
Placebo

Harris WS and von Schacky C. Prev Med  2004;39:212-220.

Bernhard et al. Int J Cardiology 399 
(2024) 131698

There was no difference 
in MACE outcomes by 
treatment group. 



Harris WS and von Schacky C. Prev Med  2004;39:212-220.Bernhard et al. Int J Cardiology 399 (2024) 131698

There was a 59% 
reduction in risk for 
MACE in those who 
had an increase in the  
/Ω) ЈΫϻ ɉÎЂΪΩɊ ÄÕÒÉÎÇ 
treatment vs those 
who did not (n=211).

Achieving target 
tissue Om3 levels is 
more important than 
just being told to 
take Omega-3.



The Omega-3 Index 
and Hippocampal 

Volume in the 
7ÏÍÅÎȭÓ (ÅÁÌÔÈ 
Initiative Memory 

Study

Pottala et al. Neurology 2014;82:435ɀ442

The Omega-3 Index (EPA+DHA 
as a % of erythrocyte fatty 
acids) is a marker of tissue 

levels of EPA and DHA. 



2ÉÓË ÆÏÒ ÄÅÖÅÌÏÐÉÎÇ !ÌÚÈÅÉÍÅÒȭÓ ÄÉÓÅÁÓÅ ÏÖÅÒ 
an average of 7.3 years as a function of 

baseline RBC DHA in Framingham

 1 

Endpoint  

HR (95% CI) for quintiles of red blood cell DHA  
Q1 

(<3.8%, 
median = 3.4%) 

(n = 300) 

Q2 
(3.8% to <4.5%, 
median = 4.2%) 

(n = 298) 

Q3 
(4.5% to <5.2%, 
median = 4.8%) 

(n = 297) 

Q4 
(5.2% to 6.1%, 

median = 5.6%) 
(n = 297) 

Q5 
(>6.1%, 

median = 6.97%) 
(n = 295) 

 ÓáÏÌÐÔÌÙɀÚɯËÐÚÌÈÚÌ      

N. of cases 29 30 24 29 19 

Hazard Ratio 1.00 0.77 (0.45, 1.33) 0.64 (0.35, 1.18) 0.75 (0.42, 1.33) 0.51 (0.27, 0.96) 

All -cause dementia      

N. of cases 35 38 29 40 26 

Hazard Ratio 1.00 0.79 (0.49, 1.29) 0.64 (0.37, 1.11) 0.87 (0.53, 1.44) 0.56 (0.32, 0.97) 

Sala-Vila et al. Nutrients 2022;14:2408

49% lower risk for AD comparing Q5 to Q1

= 8.13% O3I



Omega-3 and 
Risk for Atrial 
Fibrillation

Circulating And Tissue Omega-3 Fatty Acid 
Biomarkers And Incident Atrial Fibrillation: An 
Individual Participant-level Pooled Analysis Of 
Prospective Studies
Frank Qian et al. 

(Abstract: 7 Apr 2022 https://doi.org/10.1161/circ.145.suppl_1.P212 Circulation. 
2022;145:AP212. Paper currently (1/20/2023) under review at JACC

17 prospective cohorts
54,799 participants
7720 incident cases of AF
Weighted Median follow-up 13.3 yrs

https://doi.org/10.1161/circ.145.suppl_1.P212


Omega-3 and 
Risk for Atrial 
Fibrillation

Pooled Relative Risk for incident Atrial Fibrillation comparing Circulating 
EPA+DHA levels, 90th vs 10th percentile

(Qian et al. https://doi.org/10.1161/circ.145.suppl_1.P212 Circulation. 2022;145:AP212

0.91 (0.85-0.98)

https://doi.org/10.1161/circ.145.suppl_1.P212


ÅOutcome: Incident stroke (total, 
ischemic, and hemorrhagic)
Å29 international prospective 

cohorts. 
ÅTotal n=183,291 
ÅMedian of 14.3 years follow-up
Å10,561 total strokes
Å8220 ischemic strokes
Å1142 hemorrhagic strokes 

/ȭ+ÅÅÆÅ ÅÔ ÁÌȢ Stroke 2024;55:50ɀ58.

*ÁÍÅÓ ( /ȭ+ÅÅÆÅȟ -$
Professor of Medicine, UMKC School of 
Medicine
3ÁÉÎÔ ,ÕËÅȭÓ -ÉÄ !ÍÅÒÉÃÁ (ÅÁÒÔ 
Institute, Kansas City, MO

Omega-3 and 
Stroke



Higher DHA levels were associated with ~12% reduction 
in risk for total and ischemic stroke; Trend towards lower 
risk for hemorrhagic stroke

Omega-3 and 
Stroke

0.88 (0.82-0.94)

/ȭ+ÅÅÆÅ ÅÔ ÁÌȢ Stroke 2024;55:50ɀ58.



Associations 
between Blood 
Omega-3 Levels 
and Risk for 
Diseases

Summary of 
FORCE Findings 
(May 2024)

Higher blood 
omega-3 levels 
are uniformly 
associated with 
lower risk for 
multiple 
diseases

Disease Favorable Neutral Adverse

Coronary X

Type 2 Diabetes X

All-Cause Mortality X

CV Mortality X

Cancer Mortality X

Other Mortality X

Atrial Fibrillation X

Stroke X

Ischemic Stroke X

Hemorrhagic Stroke X

Kidney X

Peripheral Arterial Pending

Heart Failure Pending

Dementia Pending

Depression Pending
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Jackson KH et al. PLEFA 2019:142:4-10

Eating fish 1-2 times per week is associated with an 
Omega-3 Index of ~5.5%

Data from 3458 blood samples



The omega-3 index calculator

Walker, et al.  Am J Clin Nutr 2019;110(4):1034-1040

Dose of EPA+DHA needed to move from baseline Omega-3Index to 8%

1500 mg EPA+DHA (TG)
7.5 mL of cod liver oil
5 capsules (300 mg/cap)
2 capsules (750 mg/cap)

https://omegaquant.com/omega-3-index-calculator/

Pooled data on 1422 individuals from 14 RCTs



Schuchardt JP, et al. Prog Lipid Res (in press, 2024)



6390 Citations

1381 Citations

The Omega-3 Index is Widely Accepted in Medical Research



SUMMARY

The Omega-3 Index is a valid and stable marker of omega-3 (EPA+DHA) status

Can be determined on a dried blood spot

)Ô ÃÁÎ ÂÅ ÕÓÅÄ ÉÎ ÂÏÔÈ ÒÅÓÅÁÒÃÈ ÁÎÄ ÉÎ ȰÐÅÒÓÏÎÁÌÉÚÅÄ ÎÕÔÒÉÔÉÏÎÁÌ ÃÏÕÎÓÅÌÉÎÇȱ ÔÏ ÈÅÌÐ 
patients achieve an optimal omega-3 status

The response to supplementation is quite variable ɀ testing is required

A higher Omega-3 Index is independently associated with lower risk for acute 
coronary syndromes, for death from all causes (and CVD, cancer, and others) and for 

many other diseases



THE END





Chen G, et al. BMJ/MED 2024;3:000451. doi:10.1136/bmjmed-2022-000451

OBJECTIVE To examine the effects of fish oil supplements on the clinical course 
of cardiovascular disease (CVD), from a healthy state to atrial fibrillation (AF), 
major adverse cardiovascular events, and subsequently death.
DESIGN Prospective cohort study.
SETTING UK Biobank study, median follow-up 11.9 years.
PARTICIPANTS 415 737 participants, 40-69 years.
MAIN OUTCOME MEASURES Incident cases of AF, major adverse CV events 
(MACE), and death, identified by linkage to hospital inpatient records and death 
registries. 
Role of fish oil supplements in different progressive stages of CVDs, from 
healthy status (primary stage), to AF (secondary stage), MACE (tertiary stage), 
and death (end stage).



There were 24 different pathways in this study, each of which examined the 
difference in risk between FOS users and non-users over about 12 years for going 

down each pathway



Associations (p<0.05) between CVD Outcome Paths and Reported Fish Oil 
Supplement Use in the UK Biobank
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Adapted from Chen et al. BMJMED 2024;3:e000451. doi:10.1136/bmjmed-2022-000451

Of the 24 possible outcome 
pathways, FOS users differed 
significantly from non -users 
as follows:

No difference ҭ 18

Better outcome ҭ 5

Worse outcome -1

Although risk for going from health to AF was higher 
in FOS vs non-FOS, those with AF on FOS were at 
significantly lower risk for MACE, MI and death

Absolute risk for transitioning from health to AF in 
FOS users was 4.8% vs 4.2% in non-FOS users



OUTLINE 



ҵJcdkvwcn"wug"qh"hkuj"qkn"uggou"vq"dg"cuuqekcvgf"ykvj"c"nqygt"tkum"qh"cnn"ecwug"cpf"EXF"oqtvcnkv{"cpf"vq"

rtqxkfg"c"octikpcn"dgpghkv"cickpuv"EXF"gxgpvu"coqpi"vjg"igpgtcn"rqrwncvkqp0Ҷ

UK Biobank study of 427,678 participants who reported on habitual use of fish 
oil supplements: Follow -up for total mortality for ~10 years



Comparison of Population Characteristics in Li et al. vs Chen et al.

Chen et al. BMJ-MED 2024;3:e000451 vs Li et al. BMJ (Clin Res Ed) 368, m456 (2020)

Li et al. Chen et al.

N 427,678* 415,737*

Mean Age 55.9% 55.9%

Females 55.1% 55%

White people 91.9% 94.5%

Never Smoked 56.4% 56%

&ÒÕÉÔ Ј ΪȾÄ16% 31.4%

6ÅÇÅÔÁÂÌÅ Ј ΪȾÄ13.7% 64.5%

No alcohol 30.1% 4.3%

/ÉÌÙ ÆÉÓÈ Ј ΨȾwk 55.1% 17.5%

Some problem with 
data extraction from 
the UKBB dataset ҭ 
Li or Chen or both?

* Chen et al. apparently 
excluded patients with AF or 
HF at baseline that Li et al. 
included



Associations 
(p<0.05) between 
Reported Fish Oil 

Supplement Use in 
the UK Biobank 

and Clinical 
OutcomesҺ

Һ""Excluding Chen et al. BMJ-MED 2024;3:e000451



Associations 
between plasma 
DHA levels by 
quintile and risk 
for all-cause and 
cause-specific 
mortality in the 
UK Biobank. 

[ƖŸůШ§ќuĲĲŉĲШ
et al. Mayo Clin 
Proc 
2024;99:534-54



Associations 
between in vivo 
omega-3 fatty 

acid levels and 
clinical 

outcomes from 
FORCE 

Disease/Outcome Favorable Neutral Adverse

Coronary Heart Disease (1) X

Type 2 Diabetes (2) X

Mortality (3)             All Cause X

CV X

Cancer X

Other X

Atrial Fibrillation (4) X

Stroke (5)                       Total X

Ischemic X

Hemorrhagic X

Chronic Kidney Disease (6) X

1. Del Gobbo et al. JAMA internal medicine 2016;176(8):1155-66.
2. Qian F, et al. Diabetes Care 2021;44(5):1133-42.
3. Harris WS, et al. Nat Comm 2021;12(1):2329.

4.    Qian F, et al. J Am Coll Cardiol 2023;82(4):336-49.
5. O'Keefe JH, et al. Stroke 2024;55(1):50-8.
6. Ong KL, et al. BMJ (Clinical research ed) 2023;380:e072909.



PROBLEMS WITH CHEN AND THE PRESS

CHEN
Å Found 5 favorable links with FOS use but emphasized the 1 unfavorable link 
Å Failed to consider prior studies on the same question in the same cohort that reached very 

different (favorable) conclusions. 
Å FOS use in the UKBB has been associated in 10 other studies with lower risk for 18 

different outcomes, unrelated with 3, and with higher risk for 1 (AF)
Å Comparing blood levels of EPA/DHA is a more objective way to examine the associations 

between omega-3 status and disease than is a yes/no question about FOS use. In the 
UKBB higher omega-3 levels are associated with significantly lower risk for all-cause 
mortality, and CV, cancer and other causes of death. This was not mentioned by Chen et 
al.

THE PRESS
Å Emphasized only the 1 bad outcome
Å %ÑÕÁÔÅÄ ÄÅÖÅÌÏÐÉÎÇ !& ×ÉÔÈ ȰÈÅÁÒÔ ÄÉÓÅÁÓÅȱ
Å Failed to mention past studies that had favorable outcomes



 Assessing the Efficacy of Omega-3 Fatty Acids + Statins vs. Statins Only 
on Cardiovascular Outcomes: A Systematic Review and Meta-Analysis 

of 40,991 Patients from 14 RCTs 

Adapted from Ifram et al. Curr Prob Cardiol 2024, 102245

ÅȰ4ÈÅ ÒÅÓÕÌÔ ÓÈÏ×Ó ÔÈÁÔ ÁÄÄÉÎÇ ÏÍÅÇÁ-3 fatty acids to statin therapy 
significantly reduces the incidence of MACE, MI, unstable angina, 
ÁÎÄ ÈÏÓÐÉÔÁÌÉÚÁÔÉÏÎ ÆÏÒ ÕÎÓÔÁÂÌÅ ÁÎÇÉÎÁȢȱ 

ÅȰ4ÈÉÓ ÁÎÁÌÙÓÉÓ ÒÅÐÏÒÔÅÄ ÎÏ ÓÉÇÎÉÆÉÃÁÎÔ ÉÎÃÒÅÁÓÅ ÉÎ ÔÈÅ ÒÉÓË ÏÆ ÁÄÖÅÒÓÅ 
ÏÕÔÃÏÍÅÓȢȱ

ÅȰ/ÕÒ ÒÅÓÅÁÒÃÈ ÒÅÉÎÆÏÒÃÅÓ ÔÈÁÔ ÁÌÌ ÐÁÔÉÅÎÔÓȟ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÔÈÅÉÒ #6 ÈÅÁÌÔÈȟ 
may benefit from adding omega- Ω ÆÁÔÔÙ ÁÃÉÄÓ ÔÏ ÔÈÅÉÒ ÓÔÁÔÉÎ ÔÈÅÒÁÐÙȢȱ



ҵVjgug"tguwnvu"uwiiguv"vjcv"

intake of long -ejckp"ʋ-3 fatty 

acids may reduce risk of total 

and cancer-specific 

oqtvcnkv{0Ҷ

Associations between reported intake of EPA and DHA from diet and 
supplements and risk for death from any cause

14% 

reduction in 

risk at >322 
mg/day

Data on intake collected from 70,495 residents of Washington State who were followed 
for ~5 years for death from any cause. There were 3051 deaths.

Bell, G.A., et al. Intake of long-chain omega-3 fatty acids from diet and supplements in relation to mortality. American 

journal of epidemiology 179, 710-720 (2014).



Effects of Omacor (4 g/d x 6 months) on Cardiac Remodeling 
in Post-MI Patients (n=227)

Heydari et al. Circulation. 2016;134:378-391

There was a strong and 
significant relationship 
between an increase in 
the Omega-3 Index and 
a decrease in 
pathological cardiac 
remodeling

LVESVI=left ventricular end systolic volume index

5.6%    7.2%   9.8%  11.4%    mean Omega-3 Index



Long-term (6 yr) Major 
Adverse Cardiac Events 
(MACE) were compared 
in those patients 
1) Assigned to Omacor 

vs Placebo, or
2) Whose Omega-3 

Index increased 
during the trial by 
ЈΫϻ ÖÓ ÔÈÏÓÅ ÉÎ 
whom the increase 
was <5%

Harris WS and von Schacky C. Prev Med  2004;39:212-220.

Bernhard et al. Int J Cardiology 399 
(2024) 131698

There was no difference 
in MACE outcomes by 
treatment group. 



Harris WS and von Schacky C. Prev Med  2004;39:212-220.Bernhard et al. Int J Cardiology 399 (2024) 131698

There was a 59% 
reduction in risk for 
MACE in those who 
had an increase in the  
/Ω) ЈΫϻ ɉÎЂΪΩɊ ÄÕÒÉÎÇ 
treatment vs those 
who did not (n=211).

Achieving target 
tissue Om3 levels is 
more important than 
just being told to 
take Omega-3.



The Omega-3 Index is a measure of the 

amount of EPA and DHA in red blood cell 

membranes, expressed as a percent of 

total  fatty  acids. 

WHAT IS THE OMEGA-3 INDEX? 

There are 64 fatty acids in 
this model membrane, 4 of 
which are EPA and DHA

4/64 = 6.25%

Omega-3 Index = 6.25%



A desirable Omega-3 Index is 8-12%

Harris WS and von Schacky C. Prev Med 2004;39:212-220.

Typical for US & Europe Typical for Japan

Red Blood Cell EPA+DHA (% of total fatty acids)

THE OMEGA-3 INDEX SCALE



Baseline 

ǒ 42,466 individuals in 17 studies and 10 countries

ǒ Mean age, 64 years and 54% women

ǒ Median follow -up time of 16 years (range 5-32 y)

ǒ 15,720 deaths occurred during follow-up

ƺ 30% CVD

ƺ 30% cancer

ƺ 39% other causes

META-ANALYSIS OF PROSPECTIVE DATA FROM 17 COHORTS
 

Omega-3 blood levels and risk for all-cause and cause-specific mortality

Harris WS, et al. for the FORCE Consortium. Nature Comm (2021) 12:2329



COMPARISON OF RISK FOR DEATH FROM ANY CAUSE COMPARING THE 90TH 

PERCENTILE TO THE 10TH PERCENTILE OF EPA+DHA IN EACH STUDY

Harris WS, et al. for the FORCE Consortium. Nature Comm (2021) 12:2329

Risk for death from any cause 13% lower 
comparing the highest with the lowest 

EPA+DHA levels



ASSOCIATIONS OF OMEGA-3 INDEX WITH RISK OF TOTAL AND 

CAUSE-SPECIFIC

Omega-3 blood levels 

were inversely linked with 

risk for death from all-

causes, CVD and other 
causes

*p at least <0.05 versus reference group. Category p-values are for trends

Harris WS, et al. for the FORCE Consortium.  Nature Comm (2021) 12:2329

Estimated O3I from Framingham
Q1 mean ~ 3.6%
Q5 mean ~ 7.8%



A HIGHER OMEGA-3 INDEX* IS LINKED WITH A LOWER CORONARY HEART 

DISEASE MORTALITY RATE BY STATE 

Omega-3 Levels and 
Risk for Death from 

CHD in the USA

(Data from Boston 
Heart Lab, n=1.17M)

Diffenderfer MR et al, J Clin Lipidol 2022 Jan 5;S1933-2874(21)00352-4.
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RELATIVE RISK FOR DEATH FROM ANY CAUSE AND THE OMEGA-3 INDEX: THE LURIC 
STUDY

Kleber et al. Atherosclerosis 2016;253175-181 (personal communication)
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* P<0.05 vs 

reference group 

Omega-3 Index (Tertile Means)

P for trend = 0.009

Risk for death was 
22% lower at an 

Omega-3 Index of 
7.3% vs 4.5%

Multivariable-adjusted risk for death from any cause between ages 63 and 73 
in 3259 patients undergoing diagnostic catheterization



Risk for unhealthy aging 18% lower comparing 
the highest with the lowest omega-3 levels

BLOOD OMEGA-5"NGXGNU"NKPMGF"YKVJ"TKUM"HQT"ҵWPJGCNVJ["

CIKPIҶ"<"VJG"ECTFKQXCUEWNCT"JGCNVJ"UVWF[

Lai et al. BMJ 2018;363:k4067 | doi: 10.1136/bmj.k4067

Unhealthy aging defined as developing any of the following after age 65: CVD, cancer, lung 
disease, severe CKD, cognitive or physical dysfunction, or death. N=2369, Median follow-up, 9 yrs.



It took about 1.2 years longer for 

20% of the above-average group to 

die compared with the below-

average group (n=956 total). 

* Extrapolated from whole blood 

EPA+DHA (r=0.96) 

THE HEART & SOUL STUDY: THE HIGHER THE OMEGA-3 INDEX, THE GREATER 

THE PROBABILITY OF SURVIVAL

O3I < 5.4%

     O3I > 5.4%
~1.2 years

>=5.4%

<5.4%

Pottala, et al. Circ: CV Qual Outcomes 2010;3:406-412



TELOMERIC AGING



Patients with the highest Omega-3 

Index experienced the slowest rate of 

telomere shortening (cellular aging)

A 1-SD increase in the O3I was 

associated with a 32% reduction in 

the odds of telomere shortening.

* Extrapolated from whole blood 

EPA+DHA (r=0.95) 

The Heart & Soul Study: Blood Omega-3 and Rate of 
Telomere Attrition

Farzaneh-Far, et al. JAMA 2010;303:250-257.



OMEGA-3 SUPPLEMENTATION RAISES TELOMERASE* LEVELS IN HUMANS 

Schizophrenic patients (n=71) 
randomized to 2.2 g EPA+DHA or 
placebo for 26 weeks. Effects on 
telomerase enzyme levels in 
white blood cells and on clinical 
symptoms were measured. 

RcygÏe|{m"V."gv"cn0"Rtqi"Pgwtqru{ejqrjctoc"Dkqn"Ru{ejkcvt{"423:=:5<364-148.

* Telomerase is an 

enzyme that 

LENGTHENS telomeres



OUTLINE 

Observational 

     Diet

       Biomarker

Interventional  

      >> N-3 PUFA supplementation

Mechanisms



17 RCTs
>1 yr duration
n=83,617
Compared EPA+DHA doses
  <0.84 g/day
  0.84-1.7 g/day
  1.7-2.5 g/day
  >2.5 g/day

Rizos EC, et al. Heart 2021;107:150ҭ158

META-ANALYSIS 
EFFECTS OF 
EPA+DHA DOSE ON 
CVD OUTCOMES

+

Combined, P<0.05



REDUCE-IT USA

Bhatt et al. Circulation. 2020;141:367ҭ375.

3146 US patients treated with 4 g 
Vascepa or placebo and followed 
up for 4.9 years. 

-31%

-31%

-29%

-28%

-36%

-34%

-47%

-37%

-30%

-30%

EPA treatment at 4 g/day 
reduced total mortality in 
REDUCE-IT USA



OUTLINE 

Observational 

     Diet

       Biomarker

Interventional  

      N-3 PUFA supplementation

>> Mechanisms



Å Reductions in heart rate                               
Mozaffarian, et al. Circulation 2005; 12:1945-1952

Å Reduced inflammation                     
Fontes, et al. Atherosclerosis 2015;240:431-436

Å Slowed telomere shrinkage                           
Farzaneh-Far, et al. JAMA 2010;303:250-257

Å Anti -thrombotic  
Gao et al. Atherosclerosis 2013;226:328-334

Å Triglyceride lowering 
Harris. J Lipid Res 1989;30:7

Å Reduce Blood pressure 
Zhang et al. J Am Heart Assoc. 2022;11:e025071

MULTIPLE MECHANISMS OF ACTION 

Mozaffarian and Wu. J Am Coll Cardio 2011;58:2047-67


