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Abstract Migraine is a disabling and prevalent disorder. Mi-
graine is most effectively treated with a stepped care approach,
where patients initially receive a broad level of care (primary
care) and proceed to receive increasingly specialized care
throughout the course of treatment. Behavioral treatments for
migraine modify behaviors of people with migraine with the
intention to prevent migraine episodes and secondary conse-
quence of migraine. Behavioral treatments can be incorporated
into each level of the stepped care approach for migraine
treatment. In this article, we provide a rationale for including
behavioral treatment strategies in the treatment of migraine. We
then describe and review the evidence for behavioral treatment
strategies for migraine, including patient education, relaxation
strategies, biofeedback, and cognitive behavioral treatment
strategies. Finally, we describe how behavioral treatments can
be integrated into a stepped care approach for migraine care.
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Introduction

Migraine is a disabling and common neurological disorder with
an estimated prevalence of approximately 18 % of adult women
and 6 % of men in the USA [1, 2]. Migraine affects all areas of
life, including social and occupational functioning, and The
Global Burden of Disease Study from the World Health Orga-
nization rates migraine as the third most common and eighth
most burdensome disease in the world [3]. Migraine can be most
effectively treated with a “stepped care” approach [4], where
patients initially receive the broadest level of care and, if needed,
proceed to receive increasingly specialized care throughout the
course of treatment. While less than half of those with migraine
seek medical care, those who do most commonly present in
primary care where they can be well managed through an inte-
gration of broad migraine management education and a combi-
nation of both prescription and over-the-counter medications.
People may advance to more intensive “steps” of care if previ-
ous steps are not effective at adequately managing migraine
(Fig. 1), including referral to specialty care (step 2), referral to
a multidisciplinary care provider, potentially including a psy-
chologist, psychiatrist, other allied health-care professional (step
3), and, when necessary and possible, referral to an interdisci-
plinary pain or headache clinic (step 4). “Interdisciplinary” and
“multidisciplinary” are used interchangeably; however, there is
an important distinction. Multidisciplinary models of care in-
cludes health-care professionals from a variety of disciplines
working independently to improve patient outcomes. In inter-
disciplinary models of care, health-care professionals from dif-
ferent disciplines work together to manage the patient utilizing
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Fig. 1 An example of stepped
care in migraine

Level 4: Interdisciplinary Care

People with migraine who

*  Continue to have clinically
significant symptoms after
Level 3 treatment

*  Present with significant
behavioral or psychological
factors that exacerbate
migraine

Level 3: Multidisciplinary Care

People with migraine who

*  Continue to have clinically significant
symptoms after Level 2 treatment

*  Present with behavioral or psychological
factors that exacerbate migraine

Level 2: Specialty Care

People with migraine who

*  Continue to have clinically significant symptoms after
Level 1 treatment

*  Demonstrate an unusual, chronic, or otherwise
challenging migraine presentation

Level 1: Primary Care
All people with migraine

each provider’s expertise. In this model, health decisions are
patient-centered, and effective communication between profes-
sionals is vital, Few interdisciplinary headache treatment pro-
grams currently exist, much of the shared management of mi-
graine is of a multidisciplinary model (e.g., step 3).

Behavioral Treatments in Stepped Care

Behavioral treatments modify the behaviors of people with mi-
graine with the intention preventing migraine episodes and sec-
ondary consequences of migraine, including diminished quality
of life, headache-related disability impacting occupational, aca-
demic, and personal functioning, and psychological distress [5].
Certain evidence-based behavioral treatments, specifically relax-
ation training, thermal biofeedback combined with relaxation
training, electromyographic biofeedback, and cognitive behav-
ioral therapy, have grade A evidence for prevention of migraine
according to the American Academy of Neurology’s evidence-
based guidelines for migraine [6]. A breadth of literature on
behavioral migraine treatments indicates treatment efficacy of
35-55 % for reductions in headache outcomes across trials of
behavioral migraine treatment [7, 8].
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Behavioral interventions can be utilized across multiple
steps of care for people with migraine to enhance treatment
outcomes, reduce headache-related disability, improve psy-
chological comorbidities, and improve quality of life. At the
most basic level, any intervention designed to modify the per-
son with migraine’s behavior can be conceptualized as a be-
havioral intervention, ranging from patient education regard-
ing optimal medication use in a physician’s office to intensive
cognitive behavioral therapy to manage migraine provided by
a psychologist or other mental health-care provider. Each
health-care professional involved in the care of a person with
migraine offers a specific set of skills and can provide interven-
tions to modify the behaviors of people with migraine within
this skill set (Table 1; adapted from [9]). This paper will speci-
fically discuss behavioral interventions with the most robust
evidence base, including patient education, relaxation-based
therapies and biofeedback, and cognitive behavioral therapies.

Benefits of Behavioral Treatments
Incorporation of behavioral treatments into the stepped care of

people with migraine has several advantages. In addition to
improving treatment outcomes independently and in
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Table 1  Providers and steps of migraine care for behavioral treatments of migraine
Providers Steps of migraine care
Physicians and ~ Psychological/behavioral ~ Physical/occupational 1 and 2 3and 4
nurses specialists therapists
Education (pathology, course, headache tracking, X X X X X
and lifestyle issues)
Utilizing effective medical communication X X X X X
Adherence enhancement strategies X X X X X
Relaxation training X X X X
Stress management X X X
Cognitive behavioral therapy X X
Biofeedback X X X

Adapted from [9] with new additions in this chapter

conjunction with medical interventions, behavioral treatments
may also reduce medical expenditures, improve adherence to
medical treatment strategies, and improve satisfaction for both
patients and health-care professionals.

Migraine can incur a high monetary cost. Patients with
migraine can have direct annual medical costs over twice as
high as the general population and, most notably, prescription-
drug-related costs up to four times higher [10, 11]. In one
study, average prescription migraine medication costs alone
were approximately $3000 per year; further, comorbid depres-
sion or anxiety among migraine patients was associated with
additional elevations in medical costs [10]. Medical costs as-
sociated with migraine increase in relation to increased fre-
quency of migraine attacks (most often measured in migraine
days) [12]; therefore, individuals with frequent migraines may
experience even higher medical costs. Compared to the aver-
age migraine prophylactic medications, behavioral treatments
for migraine are cost effective after approximately 1 year [13].
Further, recent developments in minimal contact and home-
based behavioral interventions provide even lower cost treat-
ment options that demonstrate similar efficacy for clinical
headache reductions as clinic-based behavioral treatments
[13, 14].

Poor adherence with medical regimens is a challenge
across medical care, but is especially problematic in chronic
conditions such as migraine [15]. Treatment adherence is
foundational to the optimal management of migraine. Quali-
tative data demonstrates that adherence with migraine treat-
ment is a complex process which requires people with mi-
graine to engage in behaviors every day to manage migraine,
and in-the-moment to manage a specific migraine episode [16,
17]. Migraine medication adherence also has numerous bar-
riers, ranging from forgetting to keep medication available to
role conflicts (e.g., work or childcare interfering) with medi-
cation use. Reviews of empirical research suggest that people
with migraine demonstrate poor adherence to all aspects of
treatment, including taking preventive medication daily on a

consistent basis and taking acute medication with optimal
timing, type, and dosage [15, 18]. Additionally, nonadherence
in the form of overconsumption of medication is implicated in
medication overuse headache, which includes both medica-
tion dependence and resistance, and is associated with in-
creased disability intractability to treatment [19, 20]. Adher-
ence to migraine treatments can be augmented by behavioral
interventions [21]. Patient education is posited to facilitate
adherence by addressing the necessity of adherence and po-
tential consequences of nonadherence [21]; further, improved
self-efficacy and reduced psychiatric symptoms over the
course of behavioral migraine treatments may also improve
treatment adherence [22-24].

What Are Behavioral Migraine Treatments?
Patient Education

Patient education is essential to effective migraine manage-
ment, as the patient makes the majority of therapeutic deci-
sions independently and outside of the health-care profes-
sional’s office. The patient decides which attacks to treat,
when to treat them, with what to treat them, to what extent
to follow medical advice, whether to make healthy lifestyle
changes, and many other decisions that are central to effective
management. Patient education is a standard aspect of mi-
graine treatment and ideally should be implemented in a con-
sistent fashion by every provider in the context of migraine
care.

Education alone can lead to significant improvements in
pain outcomes, functional status, and quality of life, and de-
creased symptoms of depression, anxiety, and high health-care
resource utilization [25-28]. Brief patient education has been
shown to improve adherence and efficacy for pharmacological
treatment alone (e.g., abortive medications) [29]. Patients who
understand the mechanisms of their prescribed medications
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and how they fit with their treatment plan are twice as likely to
fill the prescription [30]. Research on standardized patient
education programs show benefits of patient education includ-
ing improved self-efficacy [31, 32], improved utilization of
acute medications [33, 34], improved quality of life [32], as
well as reduced migraine disability and need for health-care
utilization [27]. Generally, these benefits are accompanied by
significant reductions in migraine attack or headache day fre-
quency and associated disability [27, 32, 33].

Some of the most important areas to include in patient
education for migraine and severe headache include provision
of a basic understanding of headache pathology, education
about the typical course of the chronic nature of headache,
and reassurance of the benign nature of headaches, once other
causes (secondary headache) have been ruled out. Also essen-
tial is to point out the pivotal importance of patient involve-
ment in the management of migraine. This can include in-
struction about the proper application of acute and/or preven-
tive medication, as indicated; instruction in how to use a head-
ache diary; and education about lifestyle issues such as sleep,
exercise, stress management, and nutrition that may influence
migraine.

Provision of information is insufficient for effective patient
education. Rains and colleagues [21] make the following sug-
gestions for effective education and enhancing adherence:

* Limit instructions to three to four major points during each
discussion

* Use simple, everyday language, especially when
explaining diagnoses and treatment instructions (model
or demonstrate, when possible)

* Supplement oral instructions with written materials

» Involve the patient’s family members or significant others

* Ask patients to restate recommendations back to you (“I
want to make sure I am being clear and that you under-
stand what I am saying, so please tell me in your own
words what we just covered™)

* In conclusion, repeat and reinforce the concepts that were
discussed.

During the course of patient education, the degree of pa-
tient understanding and agreement must be evaluated by
requesting feedback and employing specific communication
strategies. The “Ask—Tell-Ask” strategy has been used with
great effect in the American Migraine Communication Study-
2 [35]. This strategy acknowledges that effective education
requires assessing what the patient already knows and be-
lieves, then building on (or correcting when necessary) this
understanding. The “Ask-Tell-Ask” technique relies upon
open-ended questions, active listening, and “being fully
present” with the patient [36].

Further research on specific and structured patient educa-
tion is pivotal to better understand what information is most
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pertinent to improving headache outcomes and how it is best
delivered to the patient population.

Relaxation Training

Relaxation techniques focus on decreasing sympathetic arous-
al and retraining the stress response. Patients are typically
taught various relaxation skills to induce the “relaxation re-
sponse,” [37] which includes relaxation of the sympathetic
nervous system and activation of the parasympathetic nervous
system. Progressive muscle relaxation training (PMRT) was
first introduced by Jacobson in 1938 [38]. This technique uses
muscle discrimination training. Patients are instructed to sys-
tematically tense and relax discrete muscle groups while no-
ticing the contrasting sensations. When the vigorous contrac-
tions are stopped, the muscles reflexively return to a lower
state of tension through the process of homeostasis, further
enhancing discrimination learning. Patients are instructed to
practice this regularly and to use this strategy when they be-
come aware of rising levels of tension or stress.

Other commonly taught relaxation techniques include
guided imagery, cue-controlled relaxation, diaphragmatic
breathing, hypnosis (therapist- or self-applied), meditation,
or other methods that a patient finds helps to engage the
“relaxation response” [37, 39, 40]. With appropriate educa-
tion and training, relaxation techniques can be taught by a
variety of health-care professionals. Relaxation techniques
can also be self-taught by patients with print, audio, or online
(e.g., apps, iTunes, YouTube) support materials. Relaxation
training is a standard component of most behavioral migraine
treatments provided by psychologists and other mental health-
care providers. Regular practice in the patient’s day-to-day
setting is required in order to gain full benefits and implement
the strategies when needed [41].

It is particularly difficult to effectively isolate the efficacy
of relaxation training as a behavioral intervention because
relaxation training is a key component of the other behavioral
migraine treatments discussed in this paper (biofeedback and
CBT). In a meta-analysis of controlled behavioral trials for
migraine, relaxation training demonstrated a medium effect
size (d=.55) [42], which is comparable with the effect size
found for more intensive CBT treatments (d=.54).

Biofeedback

Biofeedback involves monitoring physiological processes of
which the patient may not be consciously aware and/or does
not believe that he or she has the ability to voluntarily control.
Goals include increasing awareness of and creating voluntary
control over targeted physiological functions [43, 44]. Infor-
mation is detected with sensors, and the information is con-
verted into a signal, which is typically presented visually, but
can also be audio or other forms of information.
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Biofeedback is often a useful tool to physically demon-
strate to people with migraine the physiological changes that
occur during relaxation training. Many mental health-care
providers, such as psychologists, are trained to provide bio-
feedback. During biofeedback training, patients are typically
taught various relaxation skills, such as diaphragmatic breath-
ing or visualization to induce the relaxation response. They are
then instructed to practice engaging the relaxation response
during biofeedback so that they can see the effect on their
physiology and then modify behavior in the future to recreate
this state.

Specific modalities are used for certain conditions, but of-
ten, multiple modalities are combined. Modalities with stron-
gest efficacy for migraine management include thermal, elec-
tromyographic (EMG), or muscle tension and blood volume
pulse (BVP). Additional modalities may include electroen-
cephalography (EEG), galvanic skin response (GSR), and re-
spiratory rate. Thermal biofeedback involves monitoring fin-
ger temperature with a sensitive thermometer. During or pre-
ceding a headache, the patient may experience activation of
the sympathetic nervous system. As sympathetic activity in-
creases, circulation to the extremities decreases and finger
temperature decreases. Conversely, as parasympathetic activ-
ity increases and the relaxation response is activated, circula-
tion and extremity temperature increase. Thus, finger temper-
ature is viewed as providing an indirect measure of autonomic
arousal.

Meta-analyses generally demonstrate overall medium ef-
fect sizes of biofeedback for migraine and average improve-
ment rates for migraine ranging from 27 to 65 % [42, 45-48].
A recent analysis of aggregated biofeedback approaches on
migraine yielded a medium-strong weighted mean effect size
(d=.58). Specifically, electromyographic feedback, thermal
feedback, thermal feedback plus relaxation or electromyo-
graphic feedback, and blood-volume pulse feedback (not fully
discussed in this article) showed medium to large effect sizes
(d=.50, .52, .60, .68, respectively) and did not significantly
differ from one another [45]. Additionally, the review of sev-
eral symptom categories revealed medium to large effect sizes
of biofeedback on secondary outcome measures among pa-
tients with migraine including self-efficacy (d=.89), depres-
sion (d=.57), and anxiety (d=.44).

Cognitive Behavioral Therapies

Cognitive behavioral therapy (CBT) is comprised of strategies
designed to modify the person with migraine’s thinking and
behavior. Cognitive strategies focus on identifying and chal-
lenging maladaptive or dysfunctional beliefs, thoughts, and
responses to stress [49—51]. Cognitive targets of CBT for mi-
graine and other severe headache management include en-
hancing self-efficacy [52], reducing “catastrophizing” [53]
(a pattern of thinking that including hopelessness,

helplessness, and feeling overwhelmed and has been shown
to predict poor outcome and reduced quality of life), and help-
ing patients adopt an internal versus an external locus of con-
trol (i.e., a belief that the mechanism for change lies within
oneself and not with the physician, medication, or medical
procedures) [54, 55].

Behavioral strategies are designed to help patients identify
and modify behaviors that may precipitate, increase, or main-
tain undesirable or unhealthy states. In the case of migraine or
other severe headache, this may include modifying suspected
triggers and promoting healthy lifestyle habits. This typically
includes keeping a diary (paper or electronic) and using other
behavioral techniques to identify and modify target behaviors.
Having patients maintain detailed daily headache records can
aid them in learning the relationship between their thoughts,
behaviors, emotions, lifestyle choices, and headache charac-
teristics. Relaxation training and/or biofeedback is often in-
corporated into CBT for migraine.

CBT has the added advantage of also being effective in
treating depression, anxiety, panic disorder, and sleep disor-
ders, among other conditions—all common comorbidities of
migraine. Other targets of CBT for migraine or severe head-
ache may include assertiveness training, increased coping and
problem-solving skills, stress management, and other vari-
ables presumed to be related to headache onset, exacerbation,
or maintenance.

CBT, by nature, combines multiple behavioral treatment
components to manage migraine. Multiple meta-analyses
have shown 30-55 % improvements in migraine outcomes
for both relaxation training and CBT [56, 57, 43]. Clinically,
CBT is often combined with pharmacological interventions.
One recent study showed that the combination of preventive
medication (beta-blockers) and a comprehensive CBT treat-
ment protocol (which included relaxation, traditional CBT
elements, and allowed the patient to choose either biofeedback
or more intensive cognitive stress management treatment) pro-
duced large decreases in migraine days and migraine-related
disability compared to either treatment alone or placebo [33].
Studies that attempt to discern additional benefit of increasing
layers of complexity of relaxation, biofeedback, and CBT tend
to demonstrate equal but not elevated efficacy of combined
behavioral treatments, compared to single treatment ap-
proaches [42, 58, 59].

Emerging Therapies

Mindfulness-based cognitive therapy (MBCT) and
mindfulness-based stress reduction (MBSR) have also been
used recently for migraine and severe headache along with
other chronic pain conditions [60]. MBCT is based on tradi-
tional cognitive approaches to treatment combined with mind-
ful meditation practice [61].
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Implementing Behavioral Treatments in Stepped Care
of Migraine

Formal stepped care approaches, which use rule-based algo-
rithms to refer patients onto higher steps of care based on
clinical characteristics, have demonstrated efficacy in the
treatment of a variety of chronic conditions, from chronic pain
[62] to depression [63]. Although no formal stepped care reg-
imen has been specifically evaluated in migraine as of this
publication, stepped care approaches are common within
existing randomized clinical trials for behavioral migraine
treatments. For example, in an examination of behavioral
treatment and preventive medication for migraine, Holroyd
and colleagues [33] provided all patients with optimized acute
therapy for 1 month. Optimized acute therapy included patient
education and counseling around acute medication use, and
optimization of the regimen of acute pharmacological thera-
pies. Patients for whom optimized acute therapy alone was
sufficient (who experienced two or fewer migraines with dis-
ability during the month of optimized acute therapy) were
excluded from the remainder of the study. This approach
allowed this study to retain only participants for whom opti-
mized acute therapy alone was insufficient to manage their
migraine. Similarly, stepped care approaches in clinical prac-
tice provide basic patient education and behavioral recom-
mendations to all people with migraine and incorporate more
time and resource intensive behavioral treatment strategies for
patients for whom these strategies alone are insufficient.

In the first step of migraine care, at the level of primary
care, people with migraine should be given patient education
to optimize behaviors around migraine management (Fig. 1).
An individual person’s migraine management plan will differ
based on headache characteristics and patient preferences, but
broad information about migraine pathophysiology, medica-
tion adherence, and common lifestyle modifications should be
incorporated into the treatment of all people with migraine. At
the second step of migraine care, at the level of specialty care,
people with migraine should continue to receive patient edu-
cation. Education topics might include specific information
about the patient’s disorder, keeping a headache diary, and
more individually tailored lifestyle recommendations. At the
second step of migraine care, providers would recommend
learning and practicing relaxation techniques. With appropri-
ate education and training, many relaxation techniques can be
incorporated into the practice of the majority of health-care
providers. Further, some basic relaxation techniques can be
self-taught by patients with appropriate support materials.

For a proportion of people with migraine, patient education
alone is insufficient to modify behaviors necessary for mi-
graine management. These patients might continue to have
frequent severe migraine; alternately, patients may continue
to have high levels of migraine-related disability even in the
presence of a reduction in migraine frequency or severity. For
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any person with migraine for whom patient education to mod-
ify migraine management behaviors are insufficient, we rec-
ommend referral to a higher “step,” or more comprehensive,
behavioral treatment for migraine (Fig. 1), typically provided
by a psychologist or other mental health-care professional.

People with migraine and comorbid psychiatric conditions,
particularly depression and anxiety, may find referral to com-
prehensive behavioral treatments for migraine particularly
useful. People with migraine have elevated rates of psychiatric
disorders, particularly mood and anxiety disorders [64—66].
Among people with migraine, comorbid depression and anx-
iety are associated with poorer quality of life and higher dis-
ability [67-69]. CBT is a standard treatment for people with
depression and anxiety and may be used to treat both the
migraine and psychiatric comorbidity concurrently. In one
randomized controlled trial, people with depression and anx-
iety experienced even larger reductions in headache-related
disability and migraine days with a comprehensive behavioral
migraine management program, preventive medication, or
both than people without depression and anxiety [70].

Ideal patients for referral to behavioral treatments are both
amenable to behavioral modifications and have room for im-
provement in their current migraine management behaviors.
Just as patients who present in physician’s offices with no
intention of taking any medication prescribed are unlikely to
experience large treatment effects of medical treatment, pa-
tients who present in a behavioral provider’s office with no
intention of engaging in the treatment are unlikely to experi-
ence large treatment effects (or even participate in treatment).
Additionally, some evidence suggests that people who believe
that they can do nothing to control their migraine counterin-
tuitively can experience large gains from behavioral migraine
treatments; these people have the most to learn from behav-
ioral migraine management and, therefore, at least have the
potential to show the large treatment-related changes [23].
More research is needed to identify individual characteristics
of individuals with migraine who most likely to benefit from
comprehensive behavioral treatments and better understand
the mechanisms through which behavioral treatments work.

Conclusion

Behavioral treatments for migraine, including biofeedback
and relaxation, cognitive behavioral therapy, and patient edu-
cation, have demonstrated efficacy in the treatment of mi-
graine. Behavioral treatment strategies are cost effective, can
be used in most or all stages of life where pharmacologic
interventions may not be available or may be contraindicated
(e.g., childhood, pregnancy), and can help improve adherence
to pharmacological interventions. They can be used indepen-
dently or combined with pharmacologic treatment regimens.
Interventions to modify migraine management behaviors
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should be utilized at each step of care for people with mi-
graine. Health-care professionals of all types are encouraged
to integrate patient education strategies into the treatment of
people with migraine. Certain communication strategies can
enhance understanding and utilization of education, including
limiting instructions to three to four major points and asking
patients to restate recommendations. Patient education strate-
gies are the key behavioral intervention utilized during “step
1” (primary care) and “step 2” (specialty care) treatment of
people with migraine. For people who continue to have sig-
nificant levels of migraine frequency and severity, or who
continue to experience significant migraine-related disability,
we recommend referral to “step 3 and 4” treatments, including
relaxation training, biofeedback, and/or cognitive behavioral
therapy, provided by behavioral specialists who may or may
not work closely with neurologists or specialty headache
professionals.
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