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SEEDS for success:
Lifestyle management in migraine
ABSTRACT
Primary care physicians can help their patients with
migraine modify their triggers, and thereby mitigate the
severity and frequency of their symptoms, by offering
lifestyle modification counseling based on the mnemonic
SEEDS (sleep, exercise, eat, diary, and stress). The authors
review evidence associated with each of these factors
and provide best-practice recommendations.

KEY POINTS
Sleep: Standard sleep hygiene recommendations to maximize sleep quantity and quality.
Exercise: 30 to 60 minutes 3 to 5 times a week.
Eat: Regular healthy meals, adequate hydration, and low
or stable caffeine intake.
Diary: Establish a baseline pattern, assess response to
treatment, and monitor analgesia to improve accuracy of
migraine diagnosis.
Stress: Cognitive behavioral therapy, mindfulness, relaxation, biofeedback, and provider-patient trust to minimize
anxiety.
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igraine is the second leading cause of
M
years of life lived with a disability globally. It affects people of all ages, but particularly
1

during the years associated with the highest
productivity in terms of work and family life.
Migraine is a genetic neurologic disease
that can be influenced or triggered by environmental factors. However, triggers do not cause
migraine. For example, stress does not cause
migraine, but it can exacerbate it.
Primary care physicians can help patients
reduce the likelihood of a migraine attack,
the severity of symptoms, or both by offering
lifestyle counseling centered around the mnemonic SEEDS: sleep, exercise, eat, diary, and
stress. In this article, each factor is discussed
individually for its current support in the literature along with best-practice recommendations.
■■ S IS FOR SLEEP

Multiple sleep comorbidities are associated
with migraine, including sleep apnea and insomnia.2 Poor sleep itself has been described as
a migraine trigger. Those with both migraine
and poor sleep report having lower quality of
life, more mood disorders, lower socioeconomic status, higher stress, and higher tendency for
poor lifestyle habits.3 The number needed to
treat by initiating routine lifestyle behaviors
including sleep, diet, and exercise is 2, indicating that every other person could benefit from
this type of intervention.4
Before optimizing sleep hygiene, screen
for sleep apnea, especially in those who have
chronic daily headache upon awakening. An
excellent tool is the STOP-Bang screening
questionnaire5 (www.stopbang.ca/osa/screening.php). Patients respond “yes” or “no” to the
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Advice to patients with migraine:
SEEDS for success
Sleep
Use your bedroom as a cue for sleep:
Dark and cool room, quiet ± white noise machine, no screen
(TV, phone, tablets)
Planned bedtime and wake-up, no naps, get out of bed if not sleeping
Try bedtime relaxation technique
Sleep restriction therapy: https://mobile.va.gov/app/cbt-i-coach
Exercise
Start exercising with a goal of 30–60 minutes 3–5 times a week
Start small (even 5 minutes once a week!)
Slowly increase exercise duration and frequency to make it a habit
Choose an activity you enjoy since no one type of exercise is best
If headaches are limiting activity, talk to your doctor about preventive
treatment and optimizing your rescue treatment
Eat
There is no single “migraine diet”
Eat healthy well-balanced meals at least 3 times a day
Avoid skipping meals
Stay hydrated, aiming for 7–8 glasses (8-oz) of water per day
Stop caffeine or consistently use less than 200 mg/day
(1–2 cups of brewed coffee)
Aim for optimal weight (body mass index 18.5 to 25 kg/m2)
Diary
Track your headaches in a migraine diary—use a calendar, agenda, or app
Bring the diary to your follow-up for your doctor to review
Simple paper “stoplight diary”
Red days = stuck in bed
Yellow days = headache affects ability to do your normal day-to-day
activities
Green days = function is not affected
Blank = 100% headache-free (even mild headache)
Checkmark = needed a rescue medication
Rescue medications should be used fewer than 2 days per week
to avoid a rebound headache called “medication-overuse headache”
Stress
Migraine is a genetic disorder of dysfunctional sensory processing
with headache as a key feature. But your mood and stress can make
it worse. To help manage migraine, consider learning the following
techniques from books, apps, or a psychologist:
Cognitive behavioral therapy
Mindfulness
Biofeedback
Relaxation techniques like visualization or progressive muscle relaxation
A great resource is: www.dawnbuse.com

following questions:
• Snoring: Do you snore loudly (louder than
talking or loud enough to be heard through
closed doors)?
• Tired: Do you often feel tired, fatigued, or
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sleepy during the daytime?
• Observed: Has anyone observed you stop
breathing during your sleep?
• Pressure: Do you have or are you being
treated for high blood pressure?
• Body mass index greater than 35 kg/m2?
• Age over 50?
• Neck circumference larger than 40 cm (females) or 42 cm (males)?
• Gender—male?
Each “yes” answer is scored as 1 point. A
score less than 3 indicates low risk of obstructive sleep apnea; 3 to 4 indicates moderate
risk; and 5 or more indicates high risk. Optimization of sleep apnea with continuous positive airway pressure therapy can improve sleep
apnea headache.6 The improved sleep from
reduced arousals may also mitigate migraine
symptoms.
Behavioral modification for sleep hygiene
can convert chronic migraine to episodic migraine.7 One such program is stimulus control
therapy, which focuses on using cues to initiate sleep (Table 1). Patients are encouraged to
keep the bedroom quiet, dark, and cool, and
to go to sleep at the same time every night.
Importantly, the bed should be associated only
with sleep. If patients are unable to fall asleep
within 20 to 30 minutes, they should leave the
room so they do not associate the bed with
frustration and anxiety. Use of phones, tablets,
and television in the bedroom is discouraged
as these devices may make it more difficult to
fall asleep.8
The next option is sleep restriction, which
is useful for comorbid insomnia. Patients keep
a sleep diary to better understand their sleepwake cycle. The goal is 90% sleep efficiency,
meaning that 90% of the time in bed (TIB)
is spent asleep. For example, if the patient is
in bed 8 hours but asleep only 4 hours, sleep
efficiency is 50%. The goal is to reduce TIB
to match the time asleep and to agree on a
prescribed daily wake-up time. When the patient is consistently sleeping 90% of the TIB,
add 30-minute increments until he or she is
appropriately sleeping 7 to 8 hours at night.9
Naps are not recommended.
Let patients know that their migraine
may worsen until a new routine sleep pattern
emerges. This method is not recommended for
patients with untreated sleep apnea.
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■■ E IS FOR EXERCISE
Exercise is broadly recommended for a healthy
lifestyle; some evidence suggests that it can
also be useful in the management of migraine.10 Low levels of physical activity and
a sedentary lifestyle are associated with migraine.11 It is unclear if patients with migraine
are less likely to exercise because they want to
avoid triggering a migraine or if a sedentary
lifestyle increases their risk.
Exercise has been studied for its prophylactic benefits in migraine, and one hypothesis relates to beta-endorphins. Levels
of beta-endorphins are reduced in the cerebrospinal fluid of patients with migraine.12
Exercise programs may increase levels while
reducing headache frequency and duration.13
One study showed that pain thresholds do
not change with exercise programs, suggesting that it is avoidance behavior that is
positively altered rather than the underlying
pain pathways.14
A systematic review and meta-analysis
based on 5 randomized controlled trials and
1 nonrandomized controlled clinical trial
showed that exercise reduced monthly migraine days by only 0.6 (± 0.3) days, but
the data also suggested that as the exercise
intensity increased, so did the positive effects.10
Some data suggest that exercise may also
reduce migraine duration and severity as well
as the need for abortive medication.10 Two
studies in this systematic review15,16 showed
that exercise benefits were equivalent to those
of migraine preventives such as amitriptyline
and topiramate; the combination of amitriptyline and exercise was more beneficial than
exercise alone. Multiple types of exercise were
beneficial, including walking, jogging, crosstraining, and cycling when done for least 6
weeks and for 30 to 50 minutes 3 to 5 times a
week.
These findings are in line with the current
recommendations for general health from the
American College of Sports Medicine, ie,
moderate to vigorous cardiorespiratory exercise for 30 to 60 minutes 3 to 5 times a week
(or 150 minutes per week). The daily exercise
can be continuous or done in intervals of less
than 20 minutes. For those with a sedentary

TABLE 1

Sleep hygiene
and behavior modification
Stimulus control therapy
(bedroom as cue for sleep)
Dark room
Cold room temperature
Quiet room ± white noise machine
No screen (TV, phone, tablets)
Planned bedtime and wake-up
Get out of bed if not sleeping
Relaxation techniques before bedtime
Mindfulness/meditation
Progressive muscle relaxation
Consistent bedtime routine
Sleep restriction therapy
(optimizing sleep efficiency)
Reduce time in bed to match current time asleep
Choose consistent wake-up time
Prescribe a bedtime
Add 30-minute increments to bedtime until 7–8
hours per night
Goal of 90% sleep efficiency (time asleep / time in bed)
No naps
Do not use in untreated sleep apnea

lifestyle, as is seen in a significant proportion
of the migraine population, light to moderate
exercise for less than 20 minutes is still beneficial.17
Based on this evidence, the best current
recommendation for patients with migraine
is to engage in graded moderate cardiorespiratory exercise, although any exercise is better
than none. If a patient is sedentary or has poor
exercise tolerance, or both, exercising once a
week for shorter time periods may be a manageable place to start.
Some patients may identify exercise as
a trigger or exacerbating factor in migraine.
These patients may need appropriate prophylactic and abortive therapies before starting an
exercise regimen.

Behavioral
modification
programs for
sleep hygiene
can convert
chronic
migraine
to episodic
migraine
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■■ THE SECOND E IS FOR EAT
(FOOD AND DRINK)

Walking,
jogging,
cross-training,
and cycling
can help
when done
for 30–60
minutes
3–5 times
a week
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Many patients believe that some foods trigger
migraine attacks, but further study is needed.
The most consistent food triggers appear to
be red wine and caffeine (withdrawal).18,19 Interestingly, patients with migraine report low
levels of alcohol consumption,20 but it is unclear if that is because alcohol has a protective
effect or if patients avoid it.
Some patients may crave certain foods in
the prodromal phase of an attack, eat the food,
experience the attack, and falsely conclude
that the food caused the attack.21 Premonitory
symptoms include fatigue, cognitive changes,
homeostatic changes, sensory hyperresponsiveness, and food cravings.21 It is difficult to
distinguish between premonitory phase food
cravings and true triggers because premonitory
symptoms can precede headache by 48 to 72
hours, and the timing for a trigger to be considered causal is not known.22
Chocolate is often thought to be a migraine trigger, but the evidence argues against
this and even suggests that sweet cravings are
a part of the premonitory phase.23 Monosodium glutamate is often identified as a trigger as
well, but the literature is inconsistent and does
not support a causal relationship.24 Identifying
true food triggers in migraine is difficult, and
patients with migraine may have poor quality
diets, with some foods acting as true triggers
for certain patients.25 These possibilities have
led to the development of many “migraine diets,” including elimination diets.
Elimination diets
Elimination diets involve avoiding specific
food items over a period of time and then
adding them back in one at a time to gauge
whether they cause a reaction in the body. A
number of these diets have been studied for
their effects on headache and migraine:
Gluten-free diets restrict foods that contain wheat, rye, and barley. A systematic review of gluten-free diets in patients with celiac disease found that headache or migraine
frequency decreased by 51.6% to 100% based
on multiple cohort studies (N = 42,388).26
There are no studies on the use of a glutenfree diet for migraine in patients without celiac disease.

Immunoglobulin G-elimination diets
restrict foods that serve as antigens for IgG.
However, data supporting these diets are inconsistent. Two small randomized controlled
trials found that the diets improved migraine
symptoms, but a larger study found no improvement in the number of migraine days at
12 weeks, although there was an initially significant effect at 4 weeks.27–29
Antihistamine diets restrict foods that
have high levels of histamines, including fermented dairy, vegetables, soy products, wine,
beer, alcohol, and those that cause histamine
release regardless of IgE testing results. A prospective single-arm study of antihistamine diets in patients with chronic headache reported symptom improvement, which could be
applied to certain comorbidities such as mast
cell activation syndrome.30 Another prospective nonrandomized controlled study eliminated foods based on positive IgE skin-prick
testing for allergy in patients with recurrent
migraine and found that it reduced headache
frequency.31
Tyramine-free diets are often recommended due to the presumption that tyramine-containing foods (eg, aged cheese, cured
or smoked meats and fish, and beer) are triggers. However, multiple studies have reviewed
this theory with inconsistent results,32 and the
only study of a tyramine-free diet was negative.33 In addition, commonly purported hightyramine foods have lower tyramine levels
than previously thought.34
Low-fat diets in migraine are supported by
2 small randomized controlled trials and a prospective study showing a decrease in symptom
severity; the results for frequency are inconsistent.35–37
Low-glycemic index diets are supported in
migraine by 1 randomized controlled trial that
showed improvement in migraine frequency
in a diet group and in a control group of patients who took a standard migraine-preventive medication to manage their symptoms.38
Other migraine diets
Diets high in certain foods or ingredient ratios, as opposed to elimination diets, have
also been studied in patients with migraine.
One promising diet containing high levels of
omega-3 fatty acids and low levels of omega-6
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fatty acids was shown in a systematic review
to reduce the duration of migraine but not the
frequency or severity.39 A more recent randomized controlled trial of this diet in chronic
migraine also showed that it decreased migraine frequency.40
The ketogenic diet (high fat, low carbohydrate) had promising results in a randomized controlled trial in overweight women
with migraine and in a prospective study.41,42
However, a prospective study of the Atkins
diet in teenagers with chronic daily headaches
showed no benefit.43 The ketogenic diet is difficult to follow and may work in part due to
weight loss alone, although ketogenesis itself
may also play a role.41,44
Sodium levels have been shown to be
higher in the cerebrospinal fluid of patients
with migraine than in controls, particularly
during an attack.45 For a prehypertensive population or an elderly population, a low-sodium
diet may be beneficial based on 2 prospective
trials.46,47 However, a younger female population without hypertension and low-to-normal
body mass index had a reduced probability
of migraine while consuming a high-sodium
diet.48
Counseling about sodium intake should be
tailored to specific patient populations. For example, a diet low in sodium may be appropriate for patients with vascular risk factors such
as hypertension, whereas a high-sodium diet
may be appropriate in patients with comorbidities like postural tachycardia syndrome or in
those with a propensity for low blood pressure
or low body mass index.
Encourage routine meals and hydration
The standard advice for patients with migraine is to consume regular meals. Headaches
have been associated with fasting, and those
with migraine are predisposed to attacks in
the setting of fasting.49,50 Migraine is more
common when meals are skipped, particularly
breakfast.51
It is unclear how fasting lowers the migraine threshold. Nutritional studies show
that skipping meals, particularly breakfast,
increases low-grade inflammation and impairs
glucose metabolism by affecting insulin and fat
oxidation metabolism.52 However, hypoglycemia itself is not a consistent cause of headache

or migraine attacks.53 As described above, a
randomized controlled trial of a low-glycemic
index diet actually decreased migraine frequency and severity.38 Skipping meals also
reduces energy and is associated with reduced
physical activity, perhaps leading to multiple
compounding triggers that further lower the
migraine threshold.54,55
When counseling patients about the need
to eat breakfast, consider what they normally
consume (eg, is breakfast just a cup of coffee?). Replacing simple carbohydrates with
protein, fats, and fiber may be beneficial for
general health, but the effects on migraine are
not known, nor is the optimal composition of
breakfast foods.55
The optimal timing of breakfast relative
to awakening is also unclear, but in general,
it should be eaten within 30 to 60 minutes of
rising. Also consider patients’ work hours—
delayed-phase or shift workers have altered
sleep cycles.
Recommendations vary in regard to hydration. Headache is associated with fluid restriction and dehydration,56,57 but only a few
studies suggest that rehydration and increased
hydration status can improve migraine.58 In
fact, a single post hoc analysis of a metoclopramide study showed that intravenous fluid
alone for patients with migraine in the emergency room did not improve pain outcomes.59
The amount of water patients should
drink daily in the setting of migraine is also
unknown, but a study showed benefit with 4
L, which equates to a daily intake of 16 eightounce glasses.60 One review on general health
that could be extrapolated given the low risk
of the intervention indicated that 1.8 L daily
(7 to 8 eight-ounce glasses) promoted a euhydration status in most people, although many
factors contribute to hydration status.61
Caffeine intake is also a major consideration. Caffeine is a nonspecific adenosine receptor antagonist that modulates adenosine
receptors like the pronociceptive 2A receptor, leading to changes integral to the neuropathophysiology of migraine.62 Caffeine has
analgesic properties at doses greater than 65
to 200 mg and augments the effects of analgesics such as acetaminophen and aspirin.
Chronic caffeine use can lead to withdrawal
symptoms when intake is stopped abruptly;

Currently,
no specific
‘migraine diet’
can be
recommended
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A headache
diary
may enhance
the accuracy
of diagnosis
and assist
in treatment
modifications

this is thought to be due to upregulation of adenosine receptors, but the effect varies based
on genetic predisposition.19
The risk of chronic daily headache may relate to high use of caffeine preceding the onset of chronification, and caffeine abstinence
may improve response to acute migraine
treatment.19,63 There is a dose-dependent risk
of headache.64,65 Current recommendations
suggest limiting caffeine consumption to less
than 200 mg per day or stopping caffeine consumption altogether based on the quantity
required for caffeine-withdrawal headache.66
Varying the caffeine dose from day to day may
also trigger headache due to the high sensitivity to caffeine withdrawal.
While many diets have shown potential
benefit in patients with migraine, more studies
are needed before any one “migraine diet” can
be recommended. Caution should be taken, as
there is risk of adverse effects from nutrient
deficiencies or excess levels, especially if the
patient is not under the care of a healthcare
professional who is familiar with the diet.
Whether it is beneficial to avoid specific
food triggers at this time is unclear and still
controversial even within the migraine community because some of these foods may be
misattributed as triggers instead of premonitory cravings driven by the hypothalamus. It
is important to counsel patients with migraine
to eat a healthy diet with consistent meals,
to maintain adequate hydration, and to keep
their caffeine intake low or at least consistent,
although these teachings are predominantly
based on limited studies with extrapolation
from nutrition research.
■■ D IS FOR DIARY
A headache diary is a recommended part of
headache management and may enhance the
accuracy of diagnosis and assist in treatment
modifications. Paper and electronic diaries
have been used. Electronic diaries may be
more accurate for real-time use, but patients
may be more likely to complete a paper one.67
Patients prefer electronic diaries over long paper forms,68 but a practical issue to consider is
easy electronic access.
Patients can start keeping a headache diary before the initial consultation to assist with
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diagnosis, or early in their management. A
first-appointment diary mailed with instructions is a feasible option.69 These types of diaries ask detailed questions to help diagnose all
major primary headache types including menstrual migraine and to identify concomitant
medication-overuse headache. Physicians and
patients generally report improved communication with use of a diary.70
Some providers distinguish between a headache diary and a calendar. In standard practice,
a headache diary is the general term referring
to both, but the literature differentiates between the two. Both should at least include
headache frequency, with possible inclusion of
other factors such as headache duration, headache intensity, analgesic use, headache impact
on function, and absenteeism. Potential triggers including menses can also be tracked. The
calendar version can fit on a single page and
can be used for simple tracking of headache frequency and analgesia use.
One of the simplest calendars to use is the
“stoplight” calendar. Red days are when a patient is completely debilitated in bed. On a
yellow day, function at work, school, or daily
activities is significantly reduced by migraine,
but the patient is not bedbound. A green day
is when headache is present but function is
not affected. No color is placed if the patient
is 100% headache-free.
Acute treatment use can be written in or,
to improve compliance, a checkmark can be
placed on days of treatment. Patients who are
tracking menses circle the days of menstruation. The calendar-diary should be brought
to every appointment to track treatment response and medication use.
■■ THE SECOND S IS FOR STRESS
Stress and anxiety are associated with migraine. Either may lead to avoidance and hypervigilance of perceived triggers, and this association may affect migraines.71,72 High stress
and chronic migraine are associated with lifestyle factors such as medication overuse, smoking, sedentary habits, and obesity.73 Fortunately, many evidence-based techniques used for
management of stress and mood disorders can
also be used in migraine, including cognitive
behavioral therapy, biofeedback, mindfulness,
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and relaxation techniques (Table 2).
Behavioral management such as cognitive behavioral therapy in migraine has been
shown to decrease catastrophizing, migraine
disability, and headache severity and frequency.74 Both depression and anxiety can improve
along with migraine.75 Cognitive behavioral
therapy can be provided in individualized
sessions or group sessions, either in person or
online.74,76,77 The effects become more prominent about 5 weeks into treatment.78
Biofeedback, which uses behavioral techniques paired with physiologic autonomic
measures, has been extensively studied, and
shows benefit in migraine, including in metaanalysis.79 The types of biofeedback measurements used include electromyography, electroencephalography, temperature, sweat sensors,
heart rate, blood volume pulse feedback, and
respiration bands. While biofeedback is generally done under the guidance of a therapist, it
can still be useful with minimal therapist contact and supplemental audio.80
Mindfulness, or the awareness of thoughts,
feelings, and sensations in the present moment without judgment, is a behavioral technique that can be done alone or paired with
another technique. It is often taught through
a mindfulness-based stress-reduction program,
which relies on a standardized approach. A meta-analysis showed that mindfulness improves
pain intensity, headache frequency, disability,
self-efficacy, and quality of life.81 It may work
by encouraging pain acceptance.82
Relaxation techniques are also employed
in migraine management, either alone or
in conjunction with techniques mentioned
above, such as mindfulness. They include progressive muscle relaxation and deep breathing. Relaxation has been shown to be effective
when done by professional trainers as well as

TABLE 2

Techniques
for stress management in migraine
Biofeedback
Cognitive behavioral therapy
Mindfulness
Other relaxation techniques (visualization,
progressive muscle relaxation)

lay trainers in both individual and group settings.83,84
In patients with intractable headache,
more-intensive inpatient and outpatient
programs have been tried. Inpatient admissions with multidisciplinary programs that
include a focus on behavioral techniques
often paired with lifestyle education and
sometimes pharmacologic management can
be beneficial.85,86 These programs have also
been successfully conducted as multiple outpatient sessions.86–88
Stress management is an important aspect
of migraine management. These treatments
often involve homework and require active
participation.
The strongest
■■ LIFESTYLE FOR ALL
All patients with migraine should initiate lifestyle modifications (see Advice to patients
with migraine: SEEDS for success, page 742).
Modifications with the highest level of evidence, specifically behavioral techniques, have
had the most reproducible results. A headache
diary is an essential tool to identify patterns and
needs for optimization of acute or preventive
treatment regimens. The strongest evidence is
for the behavioral management techniques for
stress reduction.
■
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