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Background.—Comprehensive diets do not require the
exclusion of a specific provocative food or ingredient, but reg-
ulate the quantities of core components of foods such as vita-
mins, ions, proteins, carbohydrates, and fats.

Objectives.—To review the evidence supporting the use of
comprehensive diets in the prevention of migraine and other
headache disorders and to discuss the mechanisms through
which food, and ingredients within foods and beverages might
trigger attacks of headache

Methods.—This represents Part 2 of a narrative review of
the role of diet in the prevention of migraine and other head-
ache disorders. A PubMed search was performed with the fol-
lowing search terms: “folate,” “vitamin D,” “low fat diet,”
“omega-3 and omega-6 fatty acid diet,” “ketogenic diet,”
“Atkins diet,” and “sodium.” Each of these search terms was
then crossreferenced with “headache” and “migraine” to iden-
tify relevant studies. Only studies that were written in English
were included in this review.

Results.—Low fat and high omega-3/low omega-6 fatty
diets decrease the frequency of attacks of migraine and/or oth-
er headache disorders as demonstrated in two separate ran-
domized controlled trials. A ketogenic diet was more effective
than a standard diet in reducing the frequency of migraine in
a single nonrandomized clinical study. An observation study
found that dietary consumption of folate was inversely associ-
ated with the frequency of migraine attacks in persons with
migraine with aura that have the C variant of the methylene
tetrahydrofolate reductase gene. The mechanisms though
which diets may precipitate headache include their effects on
neuropeptides, neuro-receptors and ion channels, inflamma-
tion, sympathetic nervous system, release of nitric oxide, vaso-
dilation, and cerebral glucose metabolism.

Conclusions.—Evidence exists to support the use of com-
prehensive diets in the prevention of migraine and other head-
ache disorders. However, the results of these studies should be
considered preliminary until replicated in larger randomized
controlled clinical trials.
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glutamate, NMDA N-methyl d-aspartate, NHANES National Health
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O3 omega-3, O6 omega-6, RCT randomized controlled trial, TRP tran-
sient receptor potential

INTRODUCTION
Comprehensive diets do not require the exclusion of a spe-

cific provocative food or ingredient, but regulate the quantities
of core components of foods such as vitamins, ions, proteins,
carbohydrates, and fats. An assumption is made that these
core components may either be preventive or provocative for
headache. They are so ubiquitous in foods that it would be
impractical to try to identify them through use of a food dia-
ry. Examples of these comprehensive diets include high folate,
low fat, ketogenic, modified Atkins, and high omega-3/low
omega-6 diets. This narrative review will present the evidence
supporting the use of comprehensive diets in the prevention
of migraine and other headache disorders. We will also discuss
the possible mechanisms through which foods might trigger
headache and propose a rational approach to diet in the head-
ache patient.

METHODS
This monograph represents Part 2 of a narrative review of

the role of diet in the prevention of migraine and other head-
ache disorders. A PubMed search was performed to identify
relevant studies with the following key words: “folate,”
“vitamin D,” “low fat diet,” “omega-3 and omega-6 fatty acid
diet,” “ketogenic diet,” “Atkins diet,” and “sodium.” Each of
these search terms was then crossreferenced with “headache”
and “migraine” to identify relevant studies. Studies were eligi-
ble if they were published in the English language.

HIGH FOLATE DIETS
Folate and vitamin B12 are important cofactors for enzymes

involved in the metabolism of homocysteine. One such
enzyme is methylene tetrahydrofolate reductase (MTHFR),
which converts a less active form of folate to its more active
form. Specific mutations in the MTHFR gene have been asso-
ciated with an increased prevalence of migraine. A 2011 meta-
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analysis reported that the homozygous pattern of the T allele
of the MTHFR gene increased homocysteine levels and con-
ferred a greater risk for migraine with aura (odds ratio [OR]
1.42; 95% CI 1.2, 1.82) and overall migraine (OR 1.37; 95%
CI: 1.07, 1.76).1 Another study found that total homocysteine
levels were significantly higher in the cerebrospinal fluid
(CSF) of migraineurs compared with controls particularly in
those with aura.2 Therefore, both homocysteine and folate
may be important in the pathogenesis of migraine headache.

Persons with migraine have a lower consumption of folate
in their diet as compared to those without migraine.3 Another
study found that folate consumption in the diet was inversely
correlated with the frequency of migraine in those with the
CC variant of the MTHFR gene.4 Diets and/or supplements
that are high in folate and vitamins B6/B12 may prevent
attacks of migraine particularly in persons with certain gene
variants of enzymes involved in homocysteine metabolism.5

Two randomized controlled trials (RCTs) reported that vita-
min B supplementation (2 mg folate, 25 mg B6, 400 mcg
B12) significantly reduced the severity and disability of head-
ache in persons with migraine with aura.6,7 This effect was
most pronounced in the C allele carriers of the MTHFR gene
variant. Another study found that supplementation with a
1 mg dosage of folate and other B vitamins did not reduce
headache outcome measures, which could indicate that high
doses of folate acid are needed to see a clinical effect.8 There-
fore, there may be certain subgroups of persons with migraine
that might benefit from a high folate diet and/or supplements
that contain moderate to high amounts of folate and vitamins
B12 and B6.

VITAMIN D AND DIET
The majority of past studies have not demonstrated any dif-

ference in the serum levels of vitamin D in patients with
migraine as compared to controls, but one study9 did show
certain vitamin D polymorphisms to be associated with
migraine without aura.10–12 The largest study published to
date found an increased prevalence of persons with “non-
migraine” headache in the lowest quartile of serum vitamin D
levels as opposed to the highest quartile (OR 1.2; 95% CI:
1.04, 1.29).10 Another study noted that headache was more
common in those with low vitamin D levels (eg, < 50 nmol/
mL).13 Two other case studies in pediatric patients reported
that severe vitamin D deficiency produced headaches that
resembled tension-type headaches that significantly improved
with treatment with vitamin D.14,15 Therefore, there may be
a slight increased risk for “non-migraine” headaches in those
with vitamin D deficiency.

There have been three RCTs of vitamin D3 supplementa-
tion in the prevention of migraine and/or headache. Knutsen

and colleagues reported that scores on the Headache Impact
Test (HIT-6), a headache disability measure, did not differ in
251 participants randomized to supplementation with either
vitamin D3 group or placebo.16

Mottaghi and colleagues randomized 77 persons with
migraine to either 50,000 U of vitamin D3 or matching pla-
cebo administered one day per week during a 10 week treat-
ment period.17 There was no difference in the intensity or
duration of migraine, but the headache index (duration 3 fre-
quency of headache) was significantly lower in the vitamin D3
treated group.

Buettner and colleagues performed a study in which 57 per-
sons with episodic migraine were randomized to combined ther-
apy with simvastatin and vitamin D3 or matching placebo.18

There was a reduced frequency of migraine days in the treatment
groups as compared to placebo over the 12 week treatment peri-
od (28.0 days from baseline vs 11.0, respectively; P< .001). In
summary, there is scant evidence that supplementation of vita-
min D3 by itself reduces the frequency of migraine or headache
based on results of randomized controlled trials. However, the
use of vitamin D3 as an adjunctive agent to a statin therapy
shows promise, but must be confirmed in future RCTs.

LOW FAT DIETS
There have been two studies that investigated the role of

low fat diets in the prevention of migraine headache. Ferrara
and colleagues performed a cross-over study in which 83 per-
sons with episodic or chronic migraine were randomized to a
low or normal lipid diets and then crossed over to the oppo-
site diet.19 The low lipid diet restricted lipids to <20% of
their total daily energy intake, while the normal lipid diet had
lipid contents of 25–30%. Those receiving the low lipid diet
had lower attack frequency (2.9 vs 6.8; P<.05) and intensity
(1.2 vs 1.7; P<.05) than those receiving the normal fat diet.
Another noncontrolled open study reported that migraine fre-
quency decreased from a median of 6 days per month at base-
line to 1 day per month after institution of a low fat diet with
<20 grams (g) of lipids.20 Thus there is one RCT and one
open trial that support the use of a low lipid diet for the
treatment of migraine.

HIGH OMEGA-3 and LOW OMEGA-6 FATTY
ACID DIETS

There has been conflicting evidence on the role of omega-3
fatty acids (FAs) in the prevention of migraine headaches.
Sadeghi and colleagues reported that lower intake of omega 3
fatty acids such as eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA) was associated with a higher frequency
of migraine attacks.21 The largest RCT did not show a
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statistically significant difference in the number of migraine
attacks during the last four weeks of the treatment period in
the omega-3 supplemented group as compared to the placebo
group, which was the primary outcome measure.22 However,
there was a reduction in attacks during the entire four month
treatment period in the omega-3 administered group.

A randomized single-blind study found that persons receiv-
ing valproate supplemented with omega-3 FAs had a reduced
frequency and severity of headache as compared to those
receiving valproate alone.23 Another study randomized adoles-
cents with migraine to either fish oil or olive oil during a 2
month treatment period.24 Both therapies reduced the fre-
quency and severity of headache, compared to baseline. There-
fore, there is conflicting evidence on the role of omega-3 FA
supplementation “by itself” in the prevention of headache.

Others have postulated that it is not just the quantities of
high omega-3 FAs in the diet that are important, but that a
certain ratio of omega-3 to omega-6 FAs must be attained to
prevent migraine. This hypothesis is based on the fact that
omega-3 FAs have been shown to be anti-nociceptive while
omega-6 FAs have been found to be pro-nociceptive.25 Rams-
den and colleagues conducted the only RCT of omega-3 and
omega-6 FAs in the prevention of headache in persons with
chronic daily headache.26 They hypothesized that a diet high
in the anti-inflammatory omega-3 FAs and low in the pro-
inflammatory omega-6 FA ("O3/#O6) diet would be superior
to one that was low only in omega-6 FAs (#O6) diet. Those
randomized to the "O3/#O6 diet (n 5 33) experienced greater
reductions in headache days (28.8 vs 24.0 days per month;
P<.02) and the HIT-6 (27.5 vs 22.1 days per month;
P<.001) as compared to those on the #O6 diet (n 5 34).
They also measured metabolites of omega-3 FAs in the plate-
lets of these participants and found them to be elevated dur-
ing treatment with the "O3/#O6 diet. A post hoc analysis of
the data revealed that these omega-3 metabolites (eg, 2-
docosahexaenoylglycerol and cosahexaenoylethanolamine) were
inversely correlated with the headache outcome measures.27

This study provides the strongest published evidence to date
that a "O3/#O6 diet is preventive for chronic daily headache.

KETOGENIC DIETS
Very low carbohydrate diets or a ketogenic diet (KD) typi-

cally restrict the amount of carbohydrates to < 20 g per day.28

The ratios of fat to the combined amounts of protein and car-
bohydrate range from 2:1 to 4:1 in most KDs.29 After several
days of a very low carbohydrate diet, the reserves of glycogen
are depleted and ketone bodies are produced to maintain
energy production within the mitochondria. These diets have
been primarily used to achieve weight loss in obese individuals
and to treat epilepsy.30,31

Ketogenic diets have been used in the preventative treat-
ment of migraine headache. Di Lorenzo and colleagues con-
ducted a prospective observational study in which patients
with migraine were allowed to choose a ketogenic or standard-
ized low calorie diet.32 Those given the KD (n 5 45) were
asked to follow a strict ketogenic diet for the first month fol-
lowed by a gradual reintroduction of carbohydrates over the
following five months. There were � 75% reductions in head-
ache attack frequency (2.91 attacks per month at baseline vs
.5 during the KD; P<.0001), days with headache (5.11 days/
month at baseline vs .9 during the KD; P<.0001) and quan-
tity of abortive meds administered during the first month
with institution of the KD (4.91 tablets/month at baseline vs
.5 during KD; P<.001). The headaches outcome measures
worsened with each subsequent month on reinstitution of car-
bohydrates despite the fact that their weight continued to
decline. This would support the contention that it is not the
weight loss, but the KD itself that was responsible for the
improvement. Persons receiving the standardized low carbohy-
drate diet (n 5 51) did not significantly improve their head-
ache outcome measures. This study provides the best evidence
to date that a strict ketogenic diet improves migraine during a
short lasting ketosis.

A more relaxed form of a KD has been termed a “modified
Atkins” diet. Such diets restrict carbohydrates to a lesser
degree than the ketogenic diets and some allow carbohydrates
with a low glycemic index.29 There has only been one case
series of a modified Atkins diet in the treatment of
migraine.33 This study found no reduction in the frequency
of headache with institution of a modified Atkins diet in three
adolescents with chronic daily headache that completed the
study, but there was extremely poor compliance with the diet
in this group of patients.

HIGH AND LOW SODIUM DIETS
Sodium intake may also influence the frequency of head-

ache. Amer and colleagues performed a retrospective analysis
of a multicenter study that examined the effects of dietary
sodium intake on hypertension in person enrolled in the
DASH-Sodium clinical trial.34 The purpose of the study was
to determine if the frequency of self-reported headache was
different during time periods with high, intermediate, or low
sodium intake. The study population included those with pre-
hypertension (eg, systolic blood pressures between 120–159
and diastolic pressures between 80–95 mm Hg). They were
randomized to receive one of two different diets – either a
dietary approaches to stop hypertension (DASH) or control
diet. The DASH diet is one that includes high amounts of
fruits, vegetables, and low-fat dairy products. Once random-
ized, each participant received each of three different levels of
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sodium in their diet (high [150 mmol], intermediate (100
mmol], and low [50 mmol]) during three separate treatment
periods (eg, three way cross-over trial). During the last week
of each treatment period participants were asked if they had
experienced headache. The odds of experiencing a headache
was significantly lower during the low sodium diet as com-
pared to the high sodium diet for both the DASH and con-
trol diets (ORs of .69 [95% CI; .49, .98] and .69 [.49, .99],
respectively). This study found that a low sodium diet was
associated with a lower frequency of headache as compared to
a high sodium diet in persons with prehypertension.

Another dietary study examined the association between
dietary sodium intake and severe headache or migraine. This
study was part of the National Health and Nutrition Exami-
nation Survey (NHANES), which is a survey of medical con-
ditions and health habits within a representative group of
persons from the United States. During the 2003–2004 sur-
vey, investigators conducted a one day dietary interview of
foods consumed during the prior 24 hour time period. They
also asked patients if they had experienced severe headache or
migraine during the past three months. An inverse association
was observed between dietary sodium intake and severe head-
ache or migraine when comparing the fourth quartile to the
first quartile of dietary sodium intake (adjusted OR .81 [95%
CI .66, .99]). A further subgroup analysis found that the rela-
tionship was only significant in women with lower body mass
index. The investigators reported an OR of .66 (95% CI; .49,
.88) for women with a lower body mass index (BMI < 50
percentile). Thus, high sodium intake led to a lower frequency
of severe/headache or migraine in this study.

The two studies have contradictory results with lower salt
intake being associated with less frequent headaches in the first
study and higher salt intake being associated with fewer
migraines/severe headaches in the second study. These oppo-
site results might be explained by differences in study design.
There were differences in outcome measures, with the first
study using the frequency of “headache” within the prior
week as their primary endpoint and the second using the fre-
quency of “migraine/severe headache” within the prior three
months. The second study did not control for blood pressure
or medications used to treat high blood pressure in their anal-
yses, which might have confounded their results.35 High salt
intake might lead to hypertension and the subsequent use of
anti-hypertensive medications (eg, beta blockers, calcium
blockers, or others) that might prevent attacks of migraine. In
addition, the first study included patients with prehyperten-
sion, while the second study included a population-based sam-
ple. The results of the second study were only significant in
women with a lower BMI, which is a group that would be
less likely to have prehypertension or hypertension. Therefore,
it is possible that the high salt intake is provocative in those

with prehypertension or hypertension while preventive in
those with low BMI.

POSSIBLE MECHANISMS OF DIETARY
TRIGGERS

There are a number of possible mechanisms through which
diets could trigger headaches. These include their effects on
neuropeptides, neuroreceptors and ion channels, inflamma-
tion, sympathetic nervous system, release of nitric oxide, vaso-
dilation, and cerebral glucose metabolism (Fig. 1).

The fat composition of the diet may be important in mod-
ulating pain through its effects on inflammation, neurorecep-
tors, and ion channels. Omega-6 FAs are pro-inflammatory
and are metabolized to derivatives that are sources for produc-
tion of arachidonic acid and prostanoids.36 These derivatives
are endogenous ligands for transient receptor potential (TRP)
receptors that on activation increase sensitization of trigeminal
afferents.37 It may be the ratio of omega-3/omega-6 FAs that
is most important in modulating nociception rather than their
absolute serum levels.38 Rats kept on a diet with a low ratio
of omega-3/omega 6 FAs were noted to have more pro-
nounced mechanical allodynia after ligation of the infraorbital
nerve.37 Another animal study found that omega-3 and
omega-6 FAs produced hyperpolarization and decreased excit-
ability of neuronal sodium channels.39

Administration of monosodium glutamate (MSG) could
alter headache through its effects on glutamatergic neurotrans-
mission. Baad-Hansen and colleagues found a decrease in the
pressure pain threshold (PPT) in the left masseter muscle after
a single dosage of liquid MSG at low dosages (eg, 75 mg/kg
of body weight), but no difference was found in PPTs in the
right masseter or either temporalis muscle.40 Shimada and col-
leagues gave MSG (150 mg/kg of body weight) dissolved in
lemon soda daily for five consecutive days to 14 healthy adults
and reported decreased mean PPTs in the masseter muscle as
compared to baseline on days 2 and 3 of administration.41

No change in mean masseter PPTs was noted in the same
group of participants when they received normal saline
(24 mg per kg of body weight) added to lemon soda. Salivary
glutamate levels were higher in the MSG group than the nor-
mal saline group averaged over the five day time period. The
authors postulated that high interstitial glutamate levels in the
masseter muscle attained after MSG administration might
activate peripheral N-methyl D-aspartate (NMDA) receptors
and sensitize peripheral nociceptors to mechanical stimuli.
Aspartame might also produce headache through similar
mechanisms as it is metabolized to aspartic acid, which is an
NMDA receptor agonist.

Certain foods might precipitate migraine through modula-
tion of the sympathetic nervous system. Diets high in fats or
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carbohydrates can cause sympathetic activation or parasympa-
thetic withdrawal within 120 minutes of meal ingestion in
healthy men.42 Acute caffeine consumption increases blood
pressure and heart rate by activation of the sympathetic ner-
vous system.43 This activation is more pronounced in nonha-
bitual coffee drinkers as opposed to habitual drinkers.
Tyramine stimulates the release of norepinephrine from sym-
pathetic nerve terminals. In persons receiving a tyramine infu-
sion the probability of headache was reduced by pretreatment
with a a-adrenergic agonist.44

Other foods (eg, citrus fruits, vanillin, alcohol, and decaf-
feinated coffee) inhibit sulfotransferases in the gut that metab-
olize dopamine, which is a precursor of norepinephrine.45

Therefore, ingestion of these foods might increase serum

norepinephrine levels and subsequently trigger attacks of
headache.

Caffeine is a competitive antagonist of adenosine A1 and
A2A receptors. The mechanism through which caffeine with-
drawal produces headache may be vascular, as abstinence from
caffeine produces increased cerebral blood flow velocities.46,47

Caffeine effects on the central nervous system include
increased sleep latency, shortened sleep time, and reduced
cerebral blood flow.47,48 Caffeine inhibits the action of excit-
atory amino acid transporter type 3 (EAAT3) leading to an
elevation of glutamate levels.49 EAAT3 has been found in the
trigeminal ganglion, and increased interstitial levels of gluta-
mate have been found to increase mechanical sensitization of
nociceptors in the temporalis muscle.50

Possible Mechanisms

Vascular Effect

• Foods that contain histamine or 
nitrites might lead to vasodilatation 

• Caffeine withdrawal produces 
vasodilatation 

• Celiac disorders are associated with a  
vasculitis

Inflammation

• Omega-6 FAs acids and IgG food antibodies  
could increase systemic inflammation and 
precipitate headaches

• Obesity increases adipocytokines
• Vitamin D deficiency increases cytokines

Effects on Neuropeptides, Neuroreceptors and 
Ions Channels

• Omega-6 FAs are endogenous ligands for 
TRP receptors

• Obesity increases dural release of CGRP 
in animal models

• MSG and aspartame might activate 
peripheral glutamate receptors

• Low or high sodium intake modulates 
sodium channels

Cortical Effect

• Low folate diets could induce cortical 
spreading depression though elevated 
homocysteine levels in the CNS

• Ketones enhance cortical GABAergic 
neurons and decrease glutamate 
release

Activation of Sympathetic Nervous System

• High fat or high carbohydrate meals 
↑ sympathetic and ↓ parasympathetic 
function

• Ingestion of caffeine and tyramine 
could activate the sympathetic nervous 
system

Fig. 1.—Possible mechanisms of food triggers.
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Nitrites produce vasodilation through the formation of
nitric oxide (NO) while histamine causes it through other
mechanisms as a nitric oxide inhibitor did not prevent dila-
tion of the middle cerebral artery after administration of intra-
venous histamine.51 Both produce both a mild headache 0–2
hours within 2 hours after their administration as well as a
late headache resembling migraine 5–6 hours later.52 Since
NO has a short half-life and can only diffuse 150–160
microns, it is very unlikely that NO derived from dietary
sources could ever reach the central nervous system (CNS).
Thus it is likely that these chemicals produce headache
through a direct vascular effect.

Celiac disease may produce a vasculitis of the CNS that can
produce ataxia, peripheral neuropathy, and migraine-like head-
aches.53,54 In addition, white matter lesions have been
reported in these patients.55 There have been case series
demonstrating that the migraine may improve and the white
matter lesions may not progress with institution of a gluten
free diet.55

Low folate diets might elevate homocysteine levels and pro-
voke headaches in persons with certain genotypes of the
MTHFR gene. Elevated homocysteine levels within the central
nervous system might activate N-methyl-D-aspartate receptors
and promote spreading cortical depression.56 Homocysteine is
an antagonist to gamma-amino-butyric acid-A (GABA-A)
receptors, which are important inhibitory receptors within the
CNS.57 Homocysteine may also increase oxidative stress with
the CNS that could provoke headache.58

High or low sodium diets could alter neurotransmission
through their effects on sodium channels within the CNS.59

Concentrations of sodium within the CSF are elevated in
migraineurs compared to controls.60 In addition, CSF sodium
levels increase during a migraine attack as compared to inter-
ictal time periods. Extracellular concentrations of sodium have
been shown to influence firing rates of hippocampal pyramidal
neurons.61 Concentrations of sodium increase in brain, intra-
cranial CSF, and vitreous humor after administration of nitro-
glycerin in rats.62 Therefore, sodium homeostasis may be
important in the pathophysiology of migraine.

Ketones as produced with the KD may have a direct inhibi-
tory effect on the cortex. Migraineurs placed on a KD reverse
a habituation deficit noted on visual and somatosensory
evoked potentials.63 Normalization of habituation may occur
as a result of decreased cortical excitability from the ketones.
Ketones increase ATP-sensitive potassium channel activity,
enhance tonus of inhibitory GABAergic neurons, and decrease
release of glutamate, which is an excitatory neurotransmitter.64–66

A poorly studied area is the alteration of cerebral glucose
metabolism and/or energy metabolism by foods and/or ingre-
dients within foods. Caffeine inhibits glucose transport
through competitive binding at the glucose-1 transporter

(GLUT-1) nucleotide binding site.67 GLUT-1 is an important
protein responsible for glucose transport in the CNS. Caffeine
enhances symptoms of hypoglycemia even with serum levels
of glucose that are not typically associated with hypoglyce-
mia.68 Since ingestion of a high carbohydrate meal can cause
blood sugars in the low normal range, it is possible that hypo-
glycemic symptoms including headache might be induced
after large meals in moderate caffeine users.

It may not be the diet itself, but the weight loss induced by
the diet that is preventive for headache, as obesity is associated
with both episodic and chronic migraine, particularly in youn-
ger persons aged 20–55 years of age.69–71 Bariatric surgery
and weight loss programs reduce the frequency of headache in
obese headache patients.72,73 Obesity may increase the fre-
quency of migraine through an increase in adipocytokines or
secondary to associated headache disorders that are produced
by obesity (eg, obstructive sleep apnea or idiopathic intracrani-
al hypertension).74–76 An animal study also found enhanced
dural release of calcitonin gene-related peptide (CGRP) in
basal and provoked conditions in obese as compared to con-
trol rats.77,78

RATIONAL APPROACH TO DIET
It is not reasonable for persons with headache to avoid all

know dietary triggers, as individuals may only be susceptible
to a small number of foods or beverages. The authors recom-
mend that if a food, beverage, or ingredient is identified as a
trigger, it should be avoided to reduce the frequency of head-
ache. The triggers could be identified by simple observation if
the association is strong or through the use of a food diary if
it is less obvious. The ideal would be to use a food diary as
part of an app that would then determine statistically if a giv-
en food or beverage was associated with headache.

There are a number of diets that could be employed for
persons with headache. The choice of a specific diet may in
part depend on comorbid medical conditions as well as the
type of migraine encountered by the patient. One may wish
to place obese patients with headache on a diet that will
reduce their weight, such as low fat or low carbohydrate diets.

A 2015 meta-analysis showed that low carbohydrate diets
(<120 mg carbohydrates per day) were more effective for
weight loss than low fat diets (<30% of their energy from
fat).79 Persons with diarrhea, ataxia, autoimmune disorders, or
peripheral neuropathy should be checked for celiac sprue or
nonceliac gluten sensitivity with IgG and IgA antibodies
against transglutaminase and gliadin. If positive for one or
more of these antibodies, they might be consider following a
gluten free diet.

Those with symptoms of histamine intolerance (eg, flush-
ing, diarrhea, wheezing, urticaria, or rhinitis) on ingestion of
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foods might be considered for a low histamine diet and anti-
histamine medications. Patients with migraine with aura that
have a C allele of the MTHFR gene mutation might be
placed on a high folate diet or a supplement that contains
folate (2 mg), vitamin B6 and vitamin B12.

The question remains as to whether a single diet could be
used to prevent headaches regardless of underlying medical
disorders or type of migraine. The authors think that the three
diets with the most promise include the high omega-3/low
omega-6 and low fat diets as well as the elimination diet of
IgG positive foods. Each of the three diets has randomized
controlled trials supporting their efficacy. However, there are
significant limitations to these studies, including small sample
sizes and lack of blinding of diets.

Ketogenic diets might also be considered in some patients.
However, there are only noncontrolled trials of these diets in
the prevention of migraine, and their long term safety is
unknown. Past studies raised concerns regarding hypercholes-
terolemia, impaired renal function, and osteoporosis with long
term KDs.28 Given the lack of medical evidence and their
potential for harm, we cannot recommend these diets at this
time.

We propose a rational approach to diet in the headache
patient. First, persons with headache should avoid all recog-
nized food triggers. Second, consider a specific diet based on
underlying comorbid medical disorders or type of migraine
(eg, aura). Third, if there are no specific comorbid medical
disorders to guide choice of a diet, then consider a diet that
has some proven efficacy (eg, high omega-6/low omega-3 diet,

low fat diet or elimination diet of IgG positive foods). Use of
one dietary intervention does not preclude use of another. It
may be necessary to employ two or more dietary interventions
in patients to see an optimal response (Fig. 2).

CONCLUSIONS
Foods and ingredients within foods and beverages precipi-

tate headache through a variety of mechanisms including their
effects on neuropeptides, ion channels, receptors, inflamma-
tion, sympathetic nervous system, vasodilation, release of
nitric oxide, and alterations in cerebral glucose metabolism.
Specific elimination and comprehensive diets show promise as
preventive therapies for patients with migraine and other
headache disorders. However, the results of the above studies
need to be replicated in future large scale RCTs before wide-
spread use of these diets can be recommended in clinical
practice.
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