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Evidence Based Reviews
n-3 Fatty Acids

Requested and funded by the Office of Dietary 
Supplements (ODS) through the Agency for 
Healthcare Research and Quality (AHRQ) Evidence-
Based Practice Centers (EPC) program.

11 evidence-based n-3 fatty acids related reports 
were completed over a 2-year period (2002-2004) 
covering 17 topics.



Evidence-Based Practice Centers 
for n-3 Fatty Acid Reviews

• Tufts-New England Medical Center, Boston, MA
- Dr. Joseph Lau

• University of Ottawa, Ottawa, Ontario

• Southern California/RAND, Santa Monica, CA



Evidence Based Reviews
n-3 Fatty Acids

• CVD clinical 
• CVD risk factors
• Organ Transplant
• Eye health
• Asthma
• Child and maternal 

health
• Mental health
• Cancer incidence
• Cancer post-op
• Dementia/cognitive decline

• Neurological diseases
• Type 2 diabetes mellitus 

and metabolic syndrome
• Inflammatory bowel

disease (Crohn’s disease  
or ulcerative colitis)

• Rheumatoid arthritis
• Renal disease
• Systemic lupus 

erythematosus
• Bone density



Evidence Based Reviews
n-3 Fatty Acids

• Omega-3 Fatty Acids, Effects on Arrhythmogenic Mechanisms in
Culture Studies (March 2004)

• Omega-3 Fatty Acids, Effects on Asthma (March 2004)
• Omega-3 Fatty Acids, Effects on Cancer (February 2005)
• Omega-3 Fatty Acids, Effects on Cardiovascular Disease (March 2004)
• Omega-3 Fatty Acids, Effects on Cardiovascular Risk Factors

(March 2004)
• Omega-3 Fatty Acids, Effects on Child and Maternal Health

(August 2005)
• Omega-3 Fatty Acids, Effects on Cognitive Functions (February 2005)
• Omega-3 Fatty Acids, Effects on Eye Health (July 2005)
• Omega-3 Fatty Acids, Effects in Type II Diabetes, Rheumatoid Arthritis, 

and Other Diseases (March 2004)
• Omega-3 Fatty Acids, Effects on Mental Health (July 2005)

Omega-3 Fatty Acids, Effects on Organ Transplantation (February 2005)





Evidence Based Reviews
n-3 Fatty Acids

AHRQ Evidence Reports

http://www.ahrq.gov/clinic/epcquick.htm



Evidence Based Reviews
CVD and n-3 Fatty Acids

Sequence of events; 

• Form Technical Expert Panel.

• Refine key questions.

• Identify search terms.

• Develop inclusion/exclusion criteria.



Evidence Based Reviews
CVD and n-3 Fatty Acids

Inclusion/exclusion criteria;
• Minimum and maximum dose.
• Minimum number of subjects per study.
• Minimum intervention period.
• Minimum information on intervention 

(type fish, composition fish oil supplement).
• Information on background diet.
• Outcome measures of interest.
• Basic criteria for study design (control group,

statistical analysis).



Analytic Framework for Omega-3 Fatty Acid Exposure and CVD



Evidence Based Reviews
CVD and n-3 Fatty Acids

Sequence of events; 

• Perform literature search.

• Screen abstracts for potentially relevant 
articles.

• Retrieve full articles.

• Review articles according to criteria.

• Extract data from articles which met
inclusion criteria.



Evidence Based Reviews
CVD and n-3 Fatty Acids

Sequence of events; 

• Grade studies (methodological quality,
applicability).

• Create evidence tables/summary tables/
summary matrices.

• Perform additional analyses as 
appropriate.

• Draft report.

• Send out for peer review and revise. 



Specific Key Questions

What is the efficacy or association of 
omega-3 fatty acids in preventing incident 
CVD outcomes in people without known 
CVD (primary prevention) and with known 
CVD (secondary prevention)?



Specific Key Questions

How does the efficacy or association of 
omega-3 fatty acids in preventing incident 
CVD outcomes differ in sub-populations, 
including men, pre-menopausal women, 
post-menopausal women, and different 
age groups?



Specific Key Questions

What adverse events related to omega-3 
fatty acid dietary supplements are reported 
in studies of CVD outcomes and markers?



Approach - PICO

• Population

• Intervention

• Comparator

• Outcome
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Approach - PICO

• Population
Primary prevention, secondary prevention

• Intervention
ALA; EPA/DHA

• Comparator
Diets, other oils (isocaloric)

• Outcome
All-cause mortality, MI, stroke, sudden death



CVD Outcomes Analyzed

• All-cause mortality

• Cardiac deaths

• Myocardial infarctions (fatal or non-fatal)

• Strokes (fatal or non-fatal)

• Sudden deaths



Literature Search Strategy

• Up to April 2003.

• Databases searched
- MEDLINE, PreMEDLINE,  Embase, 
Cochrane Library, Biological Abstracts, 
Commonwealth Agricultural Bureau of 
Health.

• Reference lists of reviews and primary 
articles.

• Domain experts.



Inclusion Criteria

• Published English language literature.

• Experimental or observational studies.

• Reported original CVD outcome data and 
evaluated any potential source of omega-3 
fatty acids.

• At least 5 human subjects.

• At least 1-year duration.



Reporting of Evidence

• Evidence tables

• Summary tables

• Summary matrices

• Narratives

• Meta-analysis



Dimensions of Summary Tables

• Methodological quality

• Applicability

• Study size

• Magnitude of effect 
(overall effect) 



Methodological Quality

A - Least bias; results are valid.

A study that mostly adheres to the commonly 
held concepts of high quality, including the 
following: a formal randomized study; clear 
description of the population, setting, 
interventions, and comparison groups; 
appropriate measurement of outcomes; 
appropriate statistical and analytic methods and 
reporting; no reporting errors; less than 20% 
dropout; clear reporting of dropouts; and no 
obvious bias. 



Methodological Quality

B - Susceptible to some bias, but not 
sufficient to invalidate the results. 

A study that does not meet all the criteria in 
category A. It has some deficiencies but none 
likely to cause major bias. Study may be missing 
information making assessment of the limitations 
and potential problems difficult.



Methodological Quality

C - Significant bias that may invalidate 
the results. 

A study with serious errors in design, analysis, 
or reporting. These studies may have large 
amounts of missing information or discrepancies 
in reporting. 



Applicability

I – Sample is representative of the target 
population. It should be sufficiently large 
to cover both sexes, a wide age range, 
and other important features of the target 
population (e.g. diet).



Applicability

II - Sample is representative of a relevant 
sub-group of the target population, but 
not the entire population. 

For example, while the Nurses Health Study is 
the largest such study and the results are 
applicable to women, it is nonetheless 
representative only of women.  A fish oil study in 
Japan, where the background diet is very 
different from that of the US, also falls into this 
category.



Applicability

III - Sample is representative of a narrow 
subgroup of subjects only, and is of 
limited applicability to other subgroups. 

For example, a study of the oldest-old men or a 
study of a population on a highly controlled diet. 



Overall Effect

+ + Clinically meaningful benefit 
demonstrated.

+ A clinically meaningful beneficial trend
exists but is not conclusive.

0 Clinically meaningful effect not
demonstrated or is unlikely.

- Harmful effect demonstrated or is likely.



N-3 FA and Primary Prevention – Cohort Studies
Literature Search Results

• Abstracts screened 7,464

• Papers retrieved 768 

• Potentially relevant to CVD 118
outcomes

• Unique studies fulfilled inclusion 39
criteria (mortality or CVD clinical
outcomes of >1 year duration)



N-3 FA and Primary Prevention – Cohort Studies
Literature Search Results

• 12 RCTs (1 year duration)

• 22 prospective cohort studies
(4 to 30 years duration)

• 4 case-control studies

• 1 cross-sectional



Summary Table 
Primary prevention – Cohort studies



Summary Matrix

Primary Prevention – Cohort Studies
Fish Consumption and All Cause Mortality



Summary
Primary Prevention

• Evidence for CVD benefits comes from cohort 
studies for EPA and DHA; no significant benefit 
reported in single short duration RCT with ALA.

• Most of the large cohort studies reported fish 
consumption was associated with lower rates of 
all-cause mortality and cardiac outcomes.

• Several studies reported negative or no significant 
results for CVD outcomes.

• Effect on stroke were inconsistent.



Secondary Prevention

• 11 RCTs (1.5 - 5 years duration)

- 5 supplements trials (0.27 – 4.8 g/d)
1  3-arm study (ALA, EPA+DHA, placebo)

- 6 diet or dietary advice trials
4 studies estimated ALA
2 studies estimated EPA

- All except 1 trial was conducted in the US 
(applicability of results to US therefore uncertain
due to differences in background diets).

• 1 prospective cohort study



Summary Table
Secondary Prevention RCTs - Supplements



Secondary Prevention RCTs – Diet / Dietary Advice



Summary
Secondary Prevention

• The largest RCT reported that fish oil 
supplementation significantly reduces all-cause 
mortality and cardiac and sudden death but does not 
reduce incidence of stroke.

• Most trials also reported similarly decreases in CVD 
outcomes.

• ALA trials were of poor methodological quality. 
Evidence for ALA supplementation is sparse and 
inconclusive.



Discrepancies Among EBR

• Specific Questions 

• Inclusion/exclusion criteria

– Length of follow-up

– Minimum/maximum treatment dose 

• Actual omega-3 fatty acid (ALA, EPA, DHA)

• Statistical model used.

• Quality rating (exclude poor quality).



Specific Key Questions

What is the efficacy or association of 
omega-3 fatty acids in preventing incident 
CVD outcomes in people without known 
CVD (primary prevention) and with known 
CVD (secondary prevention)?



Overall Conclusions

• Consumption of omega-3 fatty acids from 
fish or fish oil supplements reduces all-cause 
mortality, cardiac, and sudden deaths but not 
for stroke.

• Benefits of fish oil supplementation were 
greater in secondary prevention studies than 
in primary prevention.



Specific Key Questions

How does the efficacy or association of 
omega-3 fatty acids in preventing incident 
CVD outcomes differ in sub-populations, 
including men, pre-menopausal women, 
post-menopausal women, and different 
age groups?



Overall Conclusions

• There were no subgroup data from RCTs to 
address this question.  In addition, the 
proportion for which data were available in 
women was small.

• No consistent difference in association of 
omega-3 fatty acids and CVD outcomes was 
found between women and men.



Specific Key Questions

What adverse events related to omega-3 
fatty acid dietary supplements are reported 
in studies of CVD outcomes and markers?



Overall Conclusions

• Adverse events appears to be minor.

• Data are limited and incomplete.



Challenges


