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Considering the importance of migraine as the seventh cause of disability globally, this study was conducted to evaluate the effectiveness 
of fish oil and omega-3 polyunsaturated fatty acids (PUFA) on migraine. In this review article, we included all clinical trials and review 
articles from four databases (Pubmed, the Cochrane database of systematic reviews, Scopus, and Clinicalkey), published from January 
1, 1990, to August 7, 2018, in which the treatment effects of fish oil or PUFA for the prevention or control of migraine attacks, either in basic 
science or clinical field, have been studied. At first, 54 articles or book chapters were found, and after reviewing their study design, 13 
clinical trials and review articles were included in the study. Most of reviewed articles, including five clinical trials and four review articles, 
represented the positive impact of fish oil and omega-3 PUFA for improvement in frequency, intensity, or duration of migraine headache; 
however, a definite daily dosage and duration of treatment have not been defined. Although the evidence that supports the positive 
impact of fish oil and PUFA in the prevention and control of migraine is frequent, more evidence and longitudinal study designs are 
required to confirm the positive impact of fish oil on migraine. Furthermore, research is needed to define an appropriate daily dosage 
and treatment duration of fish oil and PUFA in migraine patients.
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INTRODUCTION
Migraine manifests by recurrent, episodic headache attacks, which may or may not be preceded by a focal neurologic 
symptom (aura) (1-3). It is a debilitating disorder, affecting 2.6%–21.7% of general population, worldwide (4). Its lifetime prev-
alence has been reported to range between 13% and 33% (5). Self-reported prevalence rates of migraine and severe head-
ache among US adult population were reported as 15.3% (9.7% for men and 20.7% for women) (6). Ninety percent of all 
headaches are either migraine, tension-type headache, or a mixture of them (7). The Global Burden of Disease Study 2015 
represented migraine as the seventh cause of disability globally (8). A higher prevalence of this disorder has been reported 
in adults aged 18–44 years, the unemployed, people with lower family income, and the elderly and disabled individuals (6).

The mechanisms and contributing factors of a migraine attack are described in Figure 1 (2).

Migraine treatment includes both preventive therapy, for reducing the frequency and severity of migraine attacks, and 
acute therapy, for aborting acute symptoms. Treatment can be divided into pharmacological and psychological interven-
tion approaches (9, 10), or specific and non-specific medications (11).

Fish and fish oils are rich in omega-3 polyunsaturated fatty acids (PUFA). They have several cellular and physiologic 
mechanisms of action, which produce the anti-inflammatory effects of this compound (12).

Some previous studies demonstrated that the fish oil and PUFA intake could be effective in the prevention or control of 
migraine due to their anti-inflammatory properties, vascular relaxation effects, and inhibition of serotonin release from 
platelets (7); and some other did not confirm a positive impact of fish oil on migraine. The aim of this research was to re-
view published scientific manuscripts in which the effectiveness of fish oil in the prevention or acute treatment of migraine 
attacks has been assessed.
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We searched clinical trials and reviewed articles in four data-
bases (Pubmed, the Cochrane database of systematic reviews, 
Scopus and Clinicalkey) from January 1, 1990, to August 7, 2018. 
At first, all of clinical trials, systematic reviews, and review arti-
cles that used the entry terms (“Disorder, Migraine” OR “Disor-
ders, Migraine” OR “Migraine Disorder” OR “Migraine” OR “Mi-
graines” OR “Migraine Headache” OR “Headache, Migraine” OR 
“Headaches, Migraine” OR “Migraine Headaches” OR “Acute 
Confusional Migraine” OR “Acute Confusional Migraines” OR 
“Migraine, Acute Confusional” OR “Migraines, Acute Confu-
sional” OR “Status Migrainosus” OR “Hemicrania Migraine” OR 
“Hemicrania Migraines” OR “Migraine, Hemicrania” OR “Mi-
graines, Hemicrania” OR “Migraine Variant” OR “Migraine Vari-
ants” OR “Variant, Migraine” OR “Variants, Migraine” OR “Sick 
Headache” OR “Headache, Sick” OR “Headaches, Sick” OR 
“Sick Headaches” OR “Cervical Migraine Syndrome” OR “Cer-
vical Migraine Syndromes” OR “Migraine Syndrome, Cervical” 
OR “Migraine Syndromes, Cervical”) AND (“fish oil” OR “Omega 
3 Fatty Acids”) in title, abstract, or keywords were included. We 
also reviewed reference lists of included studies to identify the 

articles related to search criteria. We searched published manu-
scripts in all languages. Two reviewers updated searches of the 
abstracts. 

We included clinical trials and review articles that studied the 
treatment effects of fish oil or PUFA in the prevention or con-
trol of migraine attacks, either in basic science or clinical field. 
Relevant articles were selected using a two-phase process. Two 
researchers reviewed all identified abstracts for eligibility. Sec-
ond, full text articles were revised to determine the mentioned 
treatment effects of fish oil or PUFA, including the prevention or 
improvement in frequency, duration, and intensity or character-
istics of migraine headache. All the interventional studies and 
review articles regardless of the duration and the size of study 
population were included. The evidence published before 1990 
was excluded.

Two authors, not blinded to data sources, summarized the in-
cluded studies. Overall quality assessment was performed em-
phasizing the treatment effects of fish oil or PUFA on the pre-
vention of migraine attack or control of its symptoms.

CONCLUSION
We found 54 articles or book chapters in the four mentioned 
databases in which the association between fish oil and mi-
graine has been studied. After reviewing the study design of 
these manuscripts, there were 13 clinical trials and review arti-
cles included in the study. The included studies are summarized 
in Table 1. This table shows that six clinical trials and five review 
articles studied the treatment effect of fish oil or omega-3 PUFA 
on clinical aspects of migraine, such as its frequency, severity, or 
duration; two clinical trials studied the treatment effect of PUFA 
on immunologic aspects of migraine. Seven of the included 
studies were published from 2016 to 2018.

Most of reviewed articles including five clinical trials (13-16) and 
four review articles (14, 17-19) represented the positive impact of 
fish oil and PUFA on the improvement in frequency, intensity, or 
duration of migraine headache; however, a definite daily dos-
age and duration of treatment have not been defined.

There were three clinical trials (20-22) that reported no signifi-
cant statistical difference between the case and control groups 
regarding the treatment effects of fish oil in the prevention or 
control of migraine. In addition, Rajapakse in his review article 
reported non-adequate evidence to confirm the prophylactic 
effect of PUFA for migraine (23), and Maghsoumi-Norouzabad 
showed that omega-3 PUFA did not have a positive effect in the 
frequency and intensity of migraine headache, although it was 
effective in the reduction of migraine duration (14).

Soares evaluated 60 patients with chronic migraine undergo-
ing prophylactic treatment with amitriptyline. The patients who 
received omega-3 PUFA for 2 months were compared to the 
control group receiving placebo, and they experienced a re-
duction in the number of days of headache. Furthermore, it was 
suggested that omega-3 PUFA could be useful in the prevention 
of migraine headache (13). Ramsden (15) and Tajmirriahi (16) re-
ported a similar positive effect of fish oil or PUFA in the preven-
tion of headache attacks in their clinical trials conducted among 
the adult study population. Ramsden applied a combination of 
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FIGURE 1. Mechanisms and contributing factors of a migraine 
attack (Adapted from: Charles A. The pathophysiology of migraine: 
implications for clinical management. Lancet Neurol. 2018;17:174-82- 
Figure courtesy of Andrew Charles – used with permission)
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omega-3 PUFA intervention besides the reduction of omega-6 
fatty acids in a daily food program (15). Tajmirriahi compared 
the treatment effect of fish oil administration (180 milligram/
day) plus sodium valproate 400 mg/day for 3 months in mi-
graine patients with those who received only sodium valproate. 
In this research, a significant reduction in headache frequency 
was observed only during the 1st month of treatment; and this 
reduction was not significant during the 2nd and 3rd month of 
treatment (16). Soveyd (24) and Abdolahi (25) evaluated the 
effect of omega-3 PUFA on immunologic aspects of migraine 
in their clinical trials, and headache frequency was the second-
ary outcome that they examined. They observed a significant 
reduction in migraine attacks in patients who received a combi-
nation of omega-3 PUFA and nano-curcumin.

Fayyazi examined the treatment effect of omega-3 PUFA in 
pediatric migraine. He observed that children aged 5–15 years 
treated with a combination of omega-3 PUFA (1 gram per day) 
and sodium valproate for 2 months had a reduction in head-
ache frequency and severity; however, the difference was not 
statistically significant between the case and control groups 
(22).

Although multiple factors and mechanisms have been described 
in the pathophysiology of migraine attacks (2), the origin of head-
ache is not completely understood; recent evidence shows the 
effect of some vasomodulators, released by peripheral nerve 
endings on blood vessels in the scalp and meninges; furthermore, 
an inflammation and edema in blood vessels, with an increased 
sensitivity to mechanical stimulation are thought to be related to 
headache initiation. In addition, some receptors, such as nitric ox-
ide, glutamate, and vanilloid, are also supposed to be involved in 
migraine (7). Some other evidence suggested that structural brain 
changes were more common in migraine patients, especially the 
patients with aura, than in control groups (26).

The exact mechanism of action of fish oil and omega-3 PUFAs 
in the prevention and control of migraine is still unclear, but it 
seems that their effect to inhibit multiple aspects of inflamma-
tion (27, 28); their effects on neuropeptides, neuro-receptors, and 
ion channels (29, 30); sympathetic nervous system (31); and also 
their vasomodulation impact (32) can justify their positive effect 
to improve migraine headache.

The most important limitation of this study was a non-specif-
ic quality assessment of included studies. It is suggested to fu-
ture researchers to evaluate the treatment effect of fish oil and 
omega-3 PUFA with a different dosage and duration on the fre-
quency, severity, and duration of migraine attacks.

Although the evidence supporting the positive impact of fish 
oil and PUFA in the prevention and control of migraine is more 
frequent, more evidence and longitudinal study designs need to 
confirm the positive impact of fish oil on migraine. Furthermore, 
research is needed to define an appropriate daily dosage and 
treatment duration of fish oil and PUFA in migraine patients.  
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