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Abstract

Introduction: Migraine is the second leading cause of disability worldwide, yet many patients 

are unable to tolerate, benefit from, or afford pharmacological treatment options. Non-

pharmacological migraine therapies exist, especially to reduce opioid use, which represents a 

significant unmet need. Mindfulness-based interventions (MBI) have potential as a non-

pharmacological treatment for migraine, primarily through the development of flexible attentional 

capacity across sensory, cognitive, and emotional experiences.

Areas Covered: We review efficacy and potential mechanisms of MBIs for migraine, including 

mindfulness-based stress reduction (MBSR) and mindfulness-based cognitive therapy (MBCT).
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Expert Opinion: While most mindfulness research studies for migraine to date have been pilot 

trials, which are small and/or lacked rigor, initial evidence suggests there, may be improvements in 

overall headache-related disability and psychological well-being. Many research questions remain 

to help target the treatment to patients most likely to benefit, including the ideal dosage, duration, 

delivery method, responder characteristics, and potential mechanisms and biomarkers. A realistic 

understanding of these factors is important for patients, providers, and the media. Mindfulness will 

not “cure” migraine; however, mindfulness may be an important tool as part of a comprehensive 

treatment approach to help patients “mindfully” engage in valued life activities.
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1. Introduction

1.1 The Impact of Migraine and the Need for Non-Pharmacological Treatment Options

Migraine is the world’s second leading cause of disability worldwide, with high prevalence 

and negative social and occupational impact during a person’s peak years of productivity.[1–

3] Migraine is a complex neurobiological condition involving attacks of head pain, light and 

noise sensitivity, nausea and/or vomiting, with clear diagnostic criteria defined by the 

International Classification of Headache Disorders (ICHD).[4] Over half of patients are so 

disabled during an attack that they require bedrest.[2] Migraine negatively affects 

relationships, career, financial stability and achievement, and overall health.[5]

Despite the excitement engendered by the advent of calcitonin gene-related peptide (CGRP) 

monoclonal antibodies that prevent migraine attacks, this new class of drug’s clinical 

success is limited by its high cost and unknown long-term risks and side effects. [6–8] Older 

pharmacological treatment options often lead to side effects and poor response, leading to 

high levels of unmet treatment needs.[9,10] Approximately 2/3 of all patients who try 

prescription medications for headache discontinue treatment due to lack of efficacy, 

untoward side effects, and inadequate relief. [11] Medication discontinuation occurs despite 

migraines significantly impacting patients’ lives, as 42% of patients who discontinue 

medications have moderate to severe levels of migraine-related disability.[12] In addition, 

the recent Migraine in America Symptoms and Treatment (MAST) Study (n=15,133 patients 

with migraine) demonstrated that 33% of Americans with migraine using acute prescription 

medications treat acute attacks with opioids.[13] This frequent use of opioids for migraine 

treatment occurs despite American Headache Society Guidelines against such use, given the 

risks of a) medication overuse headache; b) migraine progression from an episodic to a 

chronic state; and c) opioid use disorder.[14] Further, even people with migraine who have 

effective acute and preventive treatment on-board may experience significant levels of 

migraine-related interference with valued activities such as occupational and social 

functioning.[15,16] Thus, a significant need exists for safe non-pharmacological options 

with few side effects for migraine treatment.[17]
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Lifestyle and psychosocial factors often play a role in the development and progression of 

migraine that pharmacological options often do not address. For example, stress is the most 

commonly perceived migraine attack trigger.[18] Therefore, treatment options targeting 

stress reduction may be of particular value for people with migraine. In the field of 

headache, behavioral treatment options have a long history of evidence supporting their 

benefit for reduction of attack frequency and headache-related disability.[19,20] Dr. Herb 

Benson broke new ground in the 1970’s with his research demonstrating that the 

“Relaxation Response” created a physiological response by decreasing sympathetic nervous 

system activity, with evidence of its benefit for headache.[21] In 2000, electromyographic 

(EMG) biofeedback, cognitive behavioral therapy (CBT), thermal biofeedback with 

relaxation, and relaxation training modalities were given Grade A evidence of benefit by the 

US Headache Consortium Guidelines for preventive treatment of migraine as they decrease 

headache frequency by 35–50%, an effect size comparable to pharmacological treatment 

options.[22]

The use of such behavioral and mind-body treatment options varies widely. Significant 

overlap exists between treatments labeled as “behavioral” (such as stress management 

training, biofeedback, and relaxation training) and “mind-body” (such as meditation, yoga, 

biofeedback, deep breathing, etc.).[17] Despite evidence of its benefit, the National Health 

Interview Survey (a nationally representative survey) demonstrated that <1% of the US 

population with headache uses biofeedback.[23] Yet 50% of adults with migraines/severe 

headaches report using complementary and alternative medicine (CAM), with mind-body 

treatment approaches used most frequently.[23] This includes deep breathing exercises, 

meditation, and yoga, all of which comprise the most common mind-body modalities used in 

adults with neurological conditions.[24] However, these results are limited by the 

uncertainty of whether these modalities are being used to treat migraine in any guided or 

specific way. Certain populations, such as pregnant women and children, who often avoid 

pharmacological treatments for migraine, are especially interested in CAM treatments. 

[25,26] Many use CAM in conjunction with pharmacological treatments.[27] Unfortunately, 

more than half of adults who use CAM do not discuss their use with their health care 

provider.[28] Current interest, availability, and access of treatment options all contribute to 

the variable uptake of use of these treatment modalities. [17]

1.2 Mindfulness-based Approaches to Treatment

Mindfulness meditation is an evidence-based mind-body intervention that teaches principles 

of mindfulness and how to apply them in daily life to handle illness and stress. More than 

two million adults in the US practice mindfulness meditation.[29] Mindfulness is defined as 

“paying attention in a particular way: on purpose, in the present moment, and non-

judgmentally.” [30] Mindfulness is considered a basic human capacity to attend intentionally 

to sensory experiences, events, perceptions, cognitions, and/or emotions. In mindfulness-

based interventions (MBIs), mindfulness meditation is a specific practice that builds one’s 

attention and awareness by initially focusing on physical bodily sensations, such as the 

breath, and returning the attention back again whenever the mind wanders away from the 

intended attentional focus.[31] As the practice progresses, moment-to-moment awareness of 

body sensations, emotions, and thoughts are enhanced with an attitude of acceptance and 

Wells et al. Page 3

Expert Rev Neurother. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



non-judgement, with a transition from focused attention to open awareness.[32] At its core, 

MBIs cultivate the capacity to pay attention to present moment experience with an 

orientation of openness, curiosity, and acceptance of whatever occurs.[33] Mindfulness 

meditation is considered separate from relaxation, as it involves a systematic cultivation of 

flexible attentional capacity for detached observations of one’s sensory, cognitive, and 

emotional experiences and may help develop experiences of personal “insight.”[34] Through 

the regular practice of mindfulness meditation, individuals may become more mindful in 

their day-to-day lives. This may occur during routine, benign activities like brushing one’s 

teeth; pleasant experiences like savoring and appreciating the usually mindless act of eating; 

and even “sitting with” and observing unpleasant experiences such as stress, discomfort, and 

pain.

In 1979, Dr. Jon Kabat-Zinn pioneered the development of a mainstream mindfulness 

meditation training program called Mindfulness-Based Stress Reduction (MBSR), which 

was originally developed to treat chronic pain patients.[35] MBSR is a systematic, intensive 

training in mindfulness meditation and mindful hatha yoga that creates a structured pathway 

for participants to learn how to practice, integrate, and apply mindfulness in everyday life.

[36] The program’s standardized curriculum has been taught to >24,000 participants world-

wide.[36] It involves eight weekly 2.5-hour classes on mindfulness meditation through a 

variety of practices, including body scan (i.e., a deliberate, sequential focus of attention on 

different body parts, with acceptance of the observed sensations), sitting meditation, walking 

meditation, and gentle moving meditation (based on Hatha yoga). Over the eight weeks, the 

meditation develops from a focused attention practice to the practice of open monitoring of 

one’s experience.[37,38] Participants are also trained to practice lovingkindness meditation, 

a compassion-oriented practice of mindfully cultivating feelings of goodwill towards oneself 

and others.[39] Throughout the MBSR course, participants discuss stress and illness, 

learning how to slow and modify their natural immediate reactions and instead respond 

wisely through mindful awareness. Dialogue about experiences and observations is 

encouraged and facilitated in each class to create an experiential inquiry-based learning 

process.[40] Participants are asked to practice guided meditations at home for 30–45 

minutes/day, and to begin incorporating mindfulness into daily activities. Through the 

regular practice of mindfulness meditation, individuals are taught to become more mindful 

in their day-to-day lives with routine activities like brushing teeth.

While “second wave” psychological treatment approaches typically aim to modify situations 

and cognitions to more adaptively manage pain, mindfulness meditation is different as it 

recommends “turning toward” physical sensations, even painful ones, with a curious, 

accepting, and non-judgmental attitude.[40] A multitude of studies have been conducted on 

the benefits of mindfulness meditation for a variety of clinical outcomes, including overall 

well-being, chronic illness self-management, and improvements in sleep, depression, 

anxiety, and mild cognitive impairment. [41–51] Mindfulness has especially shown benefit 

for chronic pain conditions, with preliminary promising evidence in headache. [52–55]

Mindfulness-Based Cognitive Therapy (MBCT) is a mindfulness-based intervention 

originally developed to treat depression that incorporates features of both cognitive 

behavioral therapy (CBT) and MBSR.[56] MCBT focuses on changing thought patterns and 
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resulting behaviors by training in mindfulness-based coping skills, problem solving, and 

psychoeducation. Cognitive restructuring of maladaptive thought processes is taught to 

improve adaptive cognitive content such as acceptance and to decrease maladaptive content 

such as pain catastrophizing.[56] MBCT has demonstrated benefit in addressing the 

cognitive aspects of depression as in CBT, while also positively affecting acceptance, 

perceived stress, and overall well-being as in MBSR.[57–60]

Although the MBSR program was originally developed to target chronic pain, patients with 

episodic migraine attacks may also benefit. However, it is important to recognize that many 

differences exist between chronic pain conditions and migraine that need to be accounted for 

in research and clinical practice. Unlike most chronic pain conditions, migraine is classified 

as “episodic” or “Chronic” based on headache frequency, not disease duration, such that 

those having attacks < 15 days/month are diagnosed as having ‘episodic migraine’ and those 

with at least 15 days/month are diagnosed as having ‘chronic migraine.’ Therefore, episodic 

migraine patients may have a life-long history of migraine but are not labeled as “chronic.” 

Further, while some patients with “chronic migraine” may have constant baseline pain, the 

majority of people with migraine are pain free most of the time, and intermittently have 

sudden unexpected and severe attacks that include pain as well as a myriad of other noxious 

neurologic symptoms. Even people who experience daily headache activity often still 

experience acute attacks of severe worsening of intensity, change in pain quality, and 

associated symptoms. Patients with migraine live with a sense of uncertainty and fear of 

when an attack will occur or be exacerbated, often resulting in significant anticipatory 

anxiety and pain catastrophizing. While most mindfulness studies in headache were 

designed to teach mindfulness as a preventive-treatment option, it is uncertain in the studies 

how often participants used the tools learned as an acute-treatment approach.

1.3 Mindfulness Research in Migraine: Overview, Methods, and Scope of Current Review

With the growth of research on MBIs, [32,40,61] recent evidence is emerging that 

demonstrates the potential benefit of these interventions in patients with migraine. This 

paper provides a narrative review of the evidence of MBIs as a non-pharmacological 

treatment approach for migraine, with an overview of the migraine specific studies provided 

in Table 1 and quality ratings of the studies in Table 2.

The Yates Quality Rating Scale (YQRS) was used to assess study quality and bias, with an 

assessment of treatment quality and the quality of study design and methods.[62] Two 

authors (CP and LR) independently assessed study quality, then resolved differences by 

consensus. Studies ranged in quality from 17–31 (out of 35), with higher scores 

demonstrating greater quality. Studies will be presented in this review in order of scoring. 

The potential mechanisms, research and clinical application challenges, and additional 

research questions are also addressed. Studies evaluating mindfulness specifically for 

tension-type headache or other primary headache disorders are not discussed given this 

paper’s focus on migraine.[63–66] Studies with heterogeneous populations (e.g., migraine 

plus other headache conditions) were included. In addition, this review focuses on 

mindfulness treatment modalities and excludes studies conducted specifically evaluating 

other types of integrative or mind-body therapies such as acceptance and commitment 
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therapy, yoga, tai chi, relaxation, supplements, manipulative treatments (massage/

acupuncture) and other psychological treatments such as cognitive behavioral therapy, which 

are reviewed elsewhere.[67–71] Studies evaluating mindfulness meditation plus yoga (such 

as MBSR), were included. Studies conducted for treatment of migraine using other types of 

meditation, such as “spiritualized meditation,” [72–75] are not included in this review. One 

small study assessed a lovingkindness meditation intervention as an acute-treatment option 

for migraine with promising results, but will not be discussed here as it was not considered 

an MBI.[76]

Two systematic reviews and meta-analyses evaluating MBIs in headaches were published in 

2018 and 2019, [77,78] but several important studies that are described in this narrative 

review published since 2017 were not included in either of these reviews and may have 

influenced the results.[79–82] In brief, Gu and colleagues analyzed controlled trials 

published up to 2016 of structured meditation programs (including both MBSR, MBCT, and 

other meditation programs) in adults with any type of primary headache, including migraine 

and tension-type, and included 10 RCTs and 1 controlled clinical trial with a total of 315 

patients.[77] Control groups included medication and clinical management, relaxation, 

education class, delayed treatment, usual pharmacotherapy, and wait-list groups. The studies 

evaluated in their meta-analysis are all described in detail in our narrative review except for 

the studies of tension-type headaches. YQRS was used to assess quality and bias; with seven 

of the publications considered “low risk of bias” and four publications considered “high risk 

of bias.” Results of their meta-analyses found that when compared to control group data, 

mindfulness meditation resulted in significant improvements in pain intensity, headache 

frequency, and self-efficacy. Subgroup analyses showed positive effects of: MBSR 

interventions (compared to other meditative interventions or other MBIs) and 8-week 

treatment durations (compared to shorter interventions); patients with migraine headaches 

(compared to tension-type) and older participants appeared to derive the greatest benefit.

Anheyer and colleagues conducted a similar systematic review and meta-analysis except that 

it differed from Gu’s review by only including randomized studies specifically evaluating 

MBSR or MBCT with headache frequency, duration and/or intensity as a primary outcome. 

This resulted in a meta-analysis of only five of the 11 studies from Gu’s review (n=185 

patients; two were exclusively in tension-type headache patients).[78] Risk of bias was 

assessed with the Cochrane Risk of Bias Tool and most studies had high or unclear risk of 

bias; only one study had mostly low risk of bias.[83] This meta-analysis demonstrated no 

significant improvements in headache frequency, duration, or intensity and the authors 

concluded that the high or unclear risk of bias led to imprecise results. Unfortunately, 

disability outcomes and other important psychological outcomes of interest (self-efficacy, 

depression, anxiety, etc.) were not included in Anheyer’s meta-analysis. Our narrative 

review provides additional details to help understand the studies included in these systematic 

reviews and includes three additional studies published since these reviews were conducted.

[79–82]
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2. Mindfulness Based Interventions in Migraine: Current Evidence

The goals of our narrative review are to inform both the patient and provider about the 

evidence and mechanisms of mindfulness meditation in migraine, to encourage discussion of 

use and awareness of the potential realistic benefits with treatment. This review focuses on 

the evidence of MBIs that evaluated migraine with clinical outcomes. The YQRS score 

provides information to assess study design, methods, bias, and treatment quality. The 

studies included in this review have YQRS scores ranging from 17–31 (out of 35), with 

higher scores demonstrating greater quality. Studies are presented in this review from 

highest to lowest YQRS score.

In the first published randomized controlled pilot study of MBSR specific to adults with 

episodic migraine with or without aura (YQRS=31), Dr. Wells and colleagues demonstrated 

the feasibility and acceptability of MBSR with this population and presented initial evidence 

on its impact on important migraine-related outcomes.[83] Participants (n=19) with 4–14 

days/month with migraine (diagnosed by ICHD-II diagnostic criteria through evaluation by a 

headache specialist) were randomized to either MBSR or usual care in Boston, MA. 

Participants were able to continue stable dosages of all acute and prophylactic headache 

medications and were blinded to control group assignment. Both groups received MBSR, 

but the group that started the program three months ahead of the second group served as the 

“wait-list” control for the first group. MBSR demonstrated excellent safety (no adverse 

events reported) and feasibility, with median class attendance of 8/9 (including retreat day) 

and average MBSR home practice of 34 minutes/day (range 16–50 minutes/day). Headache 

features were tracked with daily headache logs begun a month prior to randomization and 

continued for the duration of the study. The primary outcome of headache frequency was not 

statistically significantly different between groups, although MBSR participants had 1.4 

fewer migraines/month after the intervention compared to before and their migraines were 

less severe (−1.3 points on 0–10 scale, p=0.053). Secondary outcomes demonstrated that 

MBSR participants reported a statistically significantly shorter migraine duration after 

intervention compared to the control group (−2.9 hours/headache, p=0.043), as well as 

reduced disability with Migraine Disability Assessment Scale (MIDAS, −12.6, p=0.017) and 

Headache Impact Test (HIT)-6,−4.8, p=0.043). Headache management self-efficacy and 

mindfulness also had statistically significant improvements in MBSR vs. control (13.2 [1.0, 

30.0], p=0.035 and 13.1 [3.0, 26.0], p=0.35 respectively). Our study demonstrated the 

feasibility and acceptability of the intervention in adults with migraines, and showed a 

clinically meaningful impact of the intervention on headache duration, disability, 

mindfulness, and self-efficacy. While promising, the study was not powered for efficacy 

evaluation and did not have an active control group, which should be taken into 

consideration when interpreting these results.

Seng et al.[79] conducted a two-arm parallel randomized clinical trial (YQRS=31) 

comparing individualized MBCT for migraine protocol to wait-list/treatment as usual for 

adults (n=60) with 6–30 days/month of migraine [stratified by episodic migraine (<15 

headache days/month) n= 29; and chronic migraine (>=15 days/month) n= 31]; diagnosed 

with ICHD-3 beta criteria).[79] Participants kept one-month headache diaries during the 

baseline evaluation period and after the intervention, which involved eight individual 75-
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minute sessions with a supervised doctoral student therapist over 8–10 weeks. Sessions 

included education, cognitive exercises, and mindfulness practices, with mindfulness 

meditation homework assignments modified to be applicable to migraine. Treatment fidelity 

was assessed and rated as high. The primary outcome was defined a priori as disability (with 

both MIDAS and Headache Disability Inventory, HDI). Participants in the MBCT group had 

improvements in the HDI compared to the control group (−14.3/100 vs. −0.2/100, p<0.001), 

but not for MIDAS when correcting for multiple comparisons (p=0.027). Moderation and 

subgroup analyses revealed MBCT-related decreases were significant only in the episodic 

migraine group for both the MIDAS (−40.0% vs. −14.3%; moderation p = 0.013) and the 

HDI (−14.4/100 vs. −2.0/100; subgroup p=0.011).[84] No changes were seen in headache 

frequency outcomes. A secondary disability outcome (MIDI, Migraine disability index) also 

improved in the MBCT group but worsened in the control group (p=0.007 for the 

comparison of changes across groups). This study demonstrates that MBCT may be an 

effective treatment to target headache-related disability. The control group was not an active 

intervention, therefore some of the effects observed may have been nonspecific to any 

intensive therapeutic relationship. The goal sample size was not reached, which limited 

power.

Day and Thorn conducted a pilot RCT of a group-based MBCT program (YQRS=27) using 

a parallel-group design in 36 adults with any primary headache disorder (migraine, tension-

type, cluster, etc. as defined by IHS).[85] They demonstrated that MBCT was feasible, 

tolerable, and acceptable, but group comparisons of primary outcomes (headache frequency, 

duration, intensity) were negative, as both groups had decreases in headache frequency 

without statistically significant group differences. Secondary outcomes showed 

improvements in self-efficacy and pain acceptance in the MBCT group. This was the first 

study conducted of MBCT in headache, but was limited by its heterogeneous headache 

sample and lack of headache-specific disability measures.

In 2019, Simshauser and colleagues published a study designed to test feasibility and 

provide estimations of effect sizes of MBSR vs. an active control intervention (YQRS=26) 

in 62 adults with 2–15 migraines/month with or without aura (diagnosed by ICD-10 codes 

by the trial physician) in Freiburg, Germany.[82] The active control condition included 

instruction on progressive muscle relaxation and psychoeducation, with the information 

specifically targeting migraine (e.g., migraine pathophysiology, triggers, and prodromal 

symptoms). Behavioral techniques were also taught, including pacing one’s activities, 

exercising, keeping consistent sleep cycles, relaxation, and strategies for early migraine 

identification and treatment. While the MBSR group met weekly, the control group only met 

three times during the eight-week period of the course; both groups were instructed to 

practice at home with audio recordings of guided exercises. The dropout rate in the control 

group was significantly higher compared to the MBSR group (40% vs. 19%, respectively, at 

initial follow-up) so the authors conducted analyses per-protocol rather than intention-to-

treat. The primary outcome, days with migraine/month (tracked with daily headache diaries 

completed 4 weeks before and 4 weeks after the course), decreased in both groups (MBSR 

4.9 to 3.6 days/month and control group 4.2 to 3.2 days/month), but without statistical 

difference between groups. Secondary outcomes showed that, following treatment, MBSR 

participants had lower general severity index and anxiety subscale scores of the Brief 
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Symptom Inventory than those in the control group (p<0.01 for both comparisons), and had 

greater perceived self-efficacy and perception of sensory components of pain but not 

affective perception of pain (measured with the Pain Perception Scale). Improvements seen 

on psychological variables were maintained one year after baseline in the MBSR group. 

Nearly all (96%) of MBSR participants were satisfied or very satisfied with treatment, 

compared to 79% of control group participants. Homework practice was maintained in 67% 

of MBSR participants vs. 16% of control participants. A strength of this study includes the 

use of an active control condition; however, the study was not powered for, or analyzed as, 

comparative effectiveness therefore the null results observed are challenging to interpret. 

Limitations include the high control group dropout rate, lack of an intent-to-treat analysis, 

and inappropriate inclusion criteria that contributed to a floor effect (19% of the MBSR 

participants had less than two headaches during the baseline period, leaving no room for 

improvement).

The MBSR program’s eight weekly in-person classes can lead to challenges with participant 

adherence and availability, leading to the development of program variations. A 2018 study 

evaluated an eight-session MBSR “Internet-based bibliotherapy” (YQRS=19) for patients 

(n=30) randomly sampled from 1396 patients from a headache clinic in Tehran, Iran, with 

tension type or migraine headache (diagnosed by physician using ICHD criteria).[86] 

Participants were randomized to either treatment as usual (n=15) or the active intervention 

(n=15), which involved independent reading of a mindfulness text created for this project 

with eight weekly goals and exercises. Those in the active treatment group had greater 

improvements than the control group in survey responses of pain intensity (p=0.035, 

d=0.39), headache-related disability (p<0.0001, d=1.26), distress (p<0.0001, d=0.59) and 

mindfulness (p<0.0001, d=2.25). The subscales of the pain intensity measures showed 

improvements in the emotional dimensions of pain (p<0.0001) but not in sensory dimension 

(p<0.44). This study provided participants with a unique self-guided approach to learning 

mindfulness and demonstrated meaningful improvements, although headache frequency was 

not assessed with diaries, the population of headache patients was heterogeneous, and 

primary and secondary outcomes were not defined a priori. The description of both 

interventions provided was also limited.

A study conducted in Zahedan, Iran evaluated typical pharmacological treatment under 

neurologist supervision (including specific and nonspecific drugs) plus either MBSR or 

usual care (YQRS=18) in patients with either chronic migraine or chronic tension-type 

headache (n=40) (diagnosed by neurologist using ICHD diagnostic criteria).[87] 

Participants’ responses on surveys of headache intensity (rated 0–10) and short-form 36 

(SF-36) found that pain intensity and SF-36 improved after the MBSR intervention 

compared to the control group (SF-36 improvements seen on subscales of role limitations on 

physical health, bodily pain, general health, energy and vitality, affect health, and physical 

component summary score). This study demonstrated the potential for MBSR to have a 

positive benefit in a mixed population of chronic headache; however, the lack of headache 

diaries and additional measures of headache disability with no long-term follow-up limit the 

study’s full assessment of impact.
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Many pediatric patients and their families often want to avoid pharmacological treatments 

for their headaches, thus mindfulness meditation may be an appealing treatment option. One 

non-randomized pilot study was conducted in Salt Lake City, Utah of a mindfulness 

intervention in 11–16 year-old females (n=20) with “recurrent headaches” (4+/month; no 

diagnostic criteria for migraine specified) as an adjunct to standard pharmacological 

treatments, (YQRS=18).[88] The mindfulness-based intervention was adapted from the 

Mindful Schools curriculum for adolescents, was similar to a typical MBSR course (eight 

weekly two hour classes with a trained MBSR instructor) and was intentionally only 

minimally tailored to discuss headaches. Participants were instructed to practice at home 10–

15 min/day with guided audio recordings. Their primary outcome of safety of feasibility was 

met, with median class attendance of 7/8 and average home practice sessions 4.69 

(SD=1.84) of 6/week. Secondary outcomes of depression and chronic pain acceptance (pain 

withdrawal subscale) improved, but PedMIDAS scores, anxiety, and quality of life did not 

change. Parents reported improved quality of life (with Pediatric Quality of Life inventory). 

Qualitative responses demonstrated that most felt the MBI helped with stress, relaxation, and 

pain. This small, non-randomized study was limited by attrition (25%), which led the 

authors to not conduct analyses of headache diaries.

Chronic migraine with medication overuse (CM-MOH) headache is a difficult-to treat 

headache population often refractory to interventions. A 2016 effectiveness (e.g., non-

efficacy) study conducted in Milan, Italy on patients with CM-MOH (diagnosed by 

headache specialist using ICHD-3 beta) consisted of a structured outpatient medication 

withdrawal program, followed by the choice (e.g., non-randomized design) of either typical 

migraine prophylactic medication(s), or mindfulness training alone (YQRS=17).[80,81] 

Mindfulness training consisted of weekly 30-minute group sessions for 6 weeks. Participants 

(n=44; 22 in each group) had on average 20.5 baseline headaches/month. Both mindfulness 

and medication groups had improvement in the primary outcome of headache frequency 

(~6–8 days reduction/month in both groups) based on daily headache diaries, and both 

groups had around 50% of patients with 50% reduction of headaches at 12 months, with 

over 65% of patients no longer meeting chronic migraine criteria by 12 months. Similar 

improvements in both groups were also seen with a decreased use of acute medication, 

headache-related disability (MIDAS), and depression (Beck Depression Inventory), [80] 

with no changes on state and trait anxiety. This externally valid study demonstrates the 

potential of a mindfulness intervention to treat chronic migraine-medication overuse 

headache in routine clinical care, with effects comparable to pharmacological interventions. 

However, it was non-randomized and non-blinded; this is important because those most 

interested in mindfulness may be highly motivated and more likely to respond than those 

who are uninterested in mindfulness interventions. On the other hand, patients explicitly 

uninterested in mindfulness interventions are unlikely to be recommended these 

interventions as part of their care plan in routine clinical care.

3. Potential Mechanisms of Mindfulness in Migraine

Various mechanisms have been proposed to explain how mindfulness may be helpful for 

migraine. [89,90] While some mechanistic research has been conducted specific to migraine, 

many of the hypothesized mechanisms have been generated from research conducted in 
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chronic pain populations and healthy controls administered experimental pain, which limits 

the interpretation of the results as these populations are distinct from migraine. Despite these 

limitations, the following section highlights some of the primary mechanisms hypothesized 

to be of benefit for migraine.

De-Coupling.

A psychological mechanism posits that the systematic cultivation of non-judgmental 

attention to sensations that is developed in mindfulness may result in an “de-coupling” of the 

sensory dimension of pain from the affective/evaluative dimension of pain, as the attitude of 

curiosity and non-attachment to sensations may reduce the experience of suffering via 

cognitive reappraisal.[35] This process was illuminated in one of the first studies of 

mindfulness for treatment of chronic pain, in which the authors identified two distinct 

categories of responders: (A) those that had a reduction or elimination of pain and (B) those 

that reported the pain was unchanged but their relationship to it had changed. [34] 

Specifically, the latter group of participants reported that there was less self-pity, less fear of 

pain, and less willingness to let pain/fear of pain restrict activity, suggesting a changed 

attitude and approach to coping with pain that resulted in the pain being less problematic and 

impactful in their lives. Some argue, however, that this model may not be appropriate for 

episodic migraine patients who do not experience constant pain.

Interoception.

Enhanced body awareness, or interoception, has also been recognized as a key mechanism of 

change in most mind-body therapies. Mindfulness may specifically promote this sense of 

unity between “body and self” [91] and such improved interoception may have many clinical 

benefits.[92,93] Embodied self-awareness and enhanced interceptive attention tendency may 

enhance patients’ ability to detect subtle changes in migraine symptomatology. Patients who 

apply mindfulness principles and techniques may learn to recognize early warning signs of 

migraine (premonitory neurologic symptoms that occur prior to the onset of head pain) 

which may allow for a meaningful cognitive or timely behavioral response. The resultant 

opportunity for early intervention may maximize treatment response, as taking a triptan 

earlier in migraine progression may enhance treatment response, as well as making 

behavioral changes such as reducing stress or moving to a less stimulating environment.[94] 

Additional research is needed to fully understand the importance and potential benefit of 

enhanced interoceptive body awareness in migraine treatment.

Neurological pathways.

For investigations of brain-based mechanisms, human neuroimaging research has 

investigated the neurobiological underpinnings of mindfulness training.[89,95] For example, 

in an fMRI study evaluating the impact of learning mindfulness on experimentally induced 

heat pain in healthy controls, mindfulness decreased pain unpleasantness-the “affective” 

component of pain, associated with orbitofrontal cortex activation-to a greater degree than 

pain intensity-the “sensory” component of pain, associated with increased activity in 

salience processing brain regions, such as anterior cingulate and anterior insula cortices.[96] 

These neuroimaging findings suggest that mindfulness meditation can engage multiple 

brain-based mechanisms that modulate the central processing of afferent nociceptive input, 
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highlighting the potential value of MBIs in promoting adaptive reorganization of the brain 

circuitry that so often becomes dysregulated in the context of pain conditions.[97,98] 

Additional neuroimaging research has shown that mindfulness-based pain relief may have 

unique reappraisal mechanisms via higher order regulation (e.g., orbitofrontal cortex and 

rostral anterior cingulate cortex) of low-level nociceptive neural targets (e.g., thalamus and 

primary somatosensory cortex).[99] In fact, multiple neuroimaging studies conducted in a 

multitude of different ways (e.g., cross-sectional studies comparing meditators to non-

meditators; longitudinal studies assessing impact of learning mindfulness; active meditating 

studies evaluating areas of brain activation, etc.) have linked regulation of specific brain 

regions following mindfulness training with clinical outcomes.[89] Most studies have shown 

involvement of some or all of these brain regions, including the anterior cingulate cortex 

(self-regulation of attention and emotion), prefrontal cortex (attention, executive function, 

and emotion), posterior cingulate cortex (self-awareness), insula (salience, awareness and 

emotional processing), striatum (regulation of attention and emotion), and amygdala 

(emotional processing).[89,95] In sum, the functional and structural neuroimaging data 

suggest that learning mindfulness creates or targets specific brain pathways or networks that 

may lead to the clinical effects demonstrated. However, the specific function of different 

brain regions or networks of regions in mediating the clinical effects of mindfulness training 

is yet to be fully elucidated. clinical effects demonstrated.

Prior mechanistic research proposed several specific neural pathways to explain mindfulness 

meditation-induced pain relief. Although endogenous opioid pathways may be involved in 

the cognitive inhibition of pain, endogenous opioids such as endorphins or enkephalins do 

not appear to be modulated in brief mindfulness meditation-induced pain relief, as a recent 

study demonstrated that naloxone infusion failed to reverse brief mindfulness mediation-

induced analgesia.[100] Yet, mindfulness meditation-induced pain relief may employ 

different mechanisms than some forms of placebo analgesia. A recent study showed that 

mindfulness meditation-related pain relief activates brain areas associated with cognitive 

modulation of pain (orbitofrontal, anterior cingulate, insular cortices) while placebo 

analgesia (using a placebo cream with conditioning and suggestion) activates dorsolateral 

prefrontal cortex and deactivation of somatosensory processing regions (secondary 

somatosensory cortices).[101] Further, “sham mindfulness” (a technique where individuals 

were deceived into thinking they were engaged in mindfulness) was used to assess 

nonspecific components of mindfulness training. Subjects were instructed to take a deep 

breath while sitting in a meditation-like pose. Pain relief following this intervention was not 

correlated with significant neural activity, but instead with greater reductions in respiration 

rate.[101] These interesting studies demonstrate the likely existence of several supraspinal 

cognitively-driven mechanisms underlying the different components (e.g. non-judgmental 

awareness and reappraisal of sensory sensations, expectancy, deep breathing) of mindfulness 

meditation training-induced pain relief. Importantly, these studies were performed with 

evoked heat pain in healthy adults, and how such proposed neural pathways extend to 

patients experiencing acute migraine attacks is yet to be evaluated.
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Biomarkers.

Other proposed biological hypotheses for mindfulness effects on migraine headache include 

the proposed ability of mindfulness meditation to decrease inflammatory or autonomic 

dysregulation. In the exploratory non-randomized study that evaluated mindfulness vs. 

pharmacological prophylaxis for Chronic Migraine Medication Overuse Headache (CM-

MOH),[81] participants had blood samples drawn before and after the intervention to assess 

inflammatory markers, including white blood cell count (WBC), interleukin-6 (IL-6), 

neutrophils, lymphocytes, CD3, CD4, CD8, and CD19.[102] For all participants across both 

groups, all markers decreased, although not significantly. Significant changes were only seen 

for neutrophils and IL-6 in the mindfulness group and CD4 counts in the medication group. 

It is uncertain if the changes are clinically meaningful, and whether a larger study size would 

demonstrate a greater effect. In addition, catecholamine levels (noradrenaline, epinephrine, 

and dopamine), which may be abnormal in those with chronic migraine-medication overuse 

headache, were also assessed and found to be increased in both the pharmacological and 

mindfulness treatment groups at 12 months.[103] The authors point out that improvement in 

headache frequency was accompanied by these changes in blood-based catecholaminergic 

biomarkers, suggesting that both treatment groups have a similar effect on the regulation of 

tyrosine metabolism, an important component of pain processing. The authors also noted 

that mindfulness may be of particular value for the treatment of medication overuse 

headache, as learning mindfulness may increase patient’s self-efficacy and help them 

develop non-pharmacological methods for managing pain.[102] This may result in an 

avoidance of the vicious cycle of increasing medication intake with each headache attack 

that can be so disabling in medication overuse headache. Although not studied specifically 

in headache, a recent 2019 systematic review demonstrated that mind-body therapies for 

treatment of opioid-treated pain conditions are associated with moderate improvements in 

pain and small reductions of opioid dosages.[104] This review highlights the potential 

importance of mindfulness meditation training as a complementary therapy for regulating 

medication overuse in migraine and pain disorders.

Biophysiology.

The role of the autonomic system in migraine-related pain relief has also been explored. 

Heart rate variability (HRV), a commonly used biomarker of cardiovagal modulation, was 

previously assessed in patients with self-reported migraine and tension-type headache 

(n=36) compared to headache-free patients (n=39) before, during, and after a stressful 

procedure.[105] Participants were randomized to one of two interventions: (A) mindfulness 

meditation instruction (guided mindfulness practice) or (B) purely a description of 

mindfulness meditation with historical and scientific information about mindfulness. Self-

reported stress ratings were higher after the stressful procedure in those with headache 

compared to healthy controls (87% vs. 50% rated the experience as inducing “moderate to 

extreme stress”, respectively). HRV, derived using electrocardiogram recordings and 

frequency-based HRV metrics, did not recover normally after the stress test in headache 

patients who were not exposed to the mindfulness instructions, suggesting their perceived 

stress may have contributed to dysregulation of parasympathetic modulation and recovery 

from the stressful challenge. Both headache patients and controls responded to the 

mindfulness instructions with significant improvements in heart rate variability, as expected 
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with the parasympathetic regulation post-stress. The authors concluded that patients with 

headache may have a stronger physiological response to stressful stimuli compared to 

healthy controls, and that the sympathetically-oriented heart rate variability response 

observed in post-stress test patients with headache (but not controls) may be offset by the 

practice of mindfulness, through its engagement with the parasympathetic nervous system. 

Patients with headache may have stress vulnerabilities with parasympathetic dysregulation, 

and mindfulness practice may facilitate effective autonomic regulation, promoting effective 

recovery after a stressful event. Further, a 2019 study evaluated high frequency HRV 

(calculated as the natural log of the high-frequency power) before and after experimentally 

induced pain in participants who had been taught mindfulness meditation compared to sham 

meditation.[106] During mindfulness meditation (but not sham mindfulness), higher heart 

rate variability was associated with lower pain unpleasantness ratings. As migraine patients 

are known to also show autonomic dysfunction, [107,108] mindfulness regulation of 

autonomic outflow may prove to be an important mediator in how mindfulness meditation 

training improves clinical outcomes for migraine patients.

Cognitive-Affective Regulation.

Pain is a multi-dimensional experience with sensory, cognitive, and affective processes 

involved. Patients with migraine often develop cognitive and affective responses to the 

recurrent sensory experiences of a migraine attack. For example, patients with migraine may 

have profound anticipatory anxiety with the uncertainty of when a migraine attack may 

occur. When a migraine attack begins, pain catastrophizing may develop, as prior episodes 

of debilitating, bed-ridden attacks lead to fear of such recurrence. Avoidance behaviors are 

common in patients with migraine, as perceived triggers are often avoided with a sense of 

hypervigilance. Such maladaptive behaviors may be targeted with mindfulness. The impact 

of mindfulness on such anticipatory anxiety, pain catastrophizing, pain acceptance, pain 

coping, and hypervigilance are all important assessments that need to be further investigated. 

Several psychological models have been developed for chronic pain conditions to understand 

better how mindfulness-based interventions (MBIs) may target pain processing. Day and 

colleagues developed a theoretical psychological/behavioral model for mindfulness-based 

management for chronic pain based on current evidence that addresses treatment groups, 

moderators, mediators, and improved outcomes (Figure 1). [109]. Specific mechanisms, 

non-specific mechanisms, and common factors are all included as potential mediators. 

Although quite thorough, the authors recognized that this model did not specifically 

delineate the role of emotion and affect, so proposed an updated overarching model 

framework (Figure 2). These psychological models were based on MBIs in chronic pain 

populations. Komandur and colleagues published an updated model of the Fear-Avoidance 

Model of pain (originally published [110]) to help explain mindfulness in chronic headache/

migraine that includes the role of triggers and mindfulness (Figure 3). [111] They developed 

this model based on a cross-sectional survey of the key components of the Fear-Avoidance 

Model in 217 adults with chronic headache/migraine. They found that mindfulness had 

significant negative correlations with negative affect, pain catastrophizing, pain-related fear, 

pain hypervigilance, and functional disability, had no correlation with headache frequency or 

intensity, and had positive associations with headache duration. All three of these models 

demonstrate the goal of understanding the roles these important factors may play in 
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understanding how mindfulness may target pain, yet more research needs to be done to fully 

elucidate these relationships, especially in migraine specific populations.

4. Conclusion

Migraine is a disabling condition with recurrent attacks of severe pain, sensitivity to light/

noise and nausea/vomiting. Additional treatments are needed, as pharmacological options 

are often limited by side effects, poor response, and high cost. Medications may not target 

the multitude of additional factors that play a role in pain processing, as Dr. Morone points 

out, “top-down regulation is not fully engaged when pain is treated with pharmacotherapy 

alone.”[112] The concept of “mindfulness-based interventions” was first standardized in the 

1970s with the development of the MBSR program to treat chronic pain patients.[35] Since 

then, many studies have been conducted evaluating mindfulness programs, either the 

standard MBSR or an adapted MBCT, for headache. Most studies conducted to date have 

had high risk of bias with significant heterogeneity, with different intervention approaches, 

populations, and control groups. Despite these limitations, there appears to be some benefit 

for patients with episodic and chronic migraine. Most studies demonstrate prophylactic 

benefit, although perhaps more in measures of disability and psychological outcomes (such 

as self-efficacy and acceptance) over headache frequency measures which are typically the 

primary outcomes for headache prevention trials. For treatment of chronic migraine-

medication overuse, mindfulness was as effective as pharmacological treatment on measures 

of both headache frequency and disability.[80] Preliminary data suggests MBCT for 

migraine may produce a larger impact on headache-related disability in people with episodic 

migraine vs. chronic migraine.[79]

Various underlying mechanisms of mindfulness in migraine have been proposed and detailed 

in this review. The mechanisms most likely to be playing a role include: changed perception 

of pain with a decreased affective pain experience; improved emotional and cognitive coping 

with the anticipation of migraine attacks and perception of migraine attacks; increased 

interoceptive body awareness and resulting earlier headache treatment and less cognitive and 

affective reactivity; increased strength of brain pathways that alter the cognitive regulation of 

nociceptive processing and modify interactions between afferent inputs and executive brain 

functions; decreased inflammatory responses; increased autonomic control with decreased 

sympathetic activation and lowered affective reactivity; improved stress coping and stress 

reactivity. Proposed mechanistic models for migraine must take into account interictal vs. 

ictal mechanisms and be tested in appropriate clinical research studies. The mechanisms of 

mindfulness could help explain clinical response and utility. For example, the changes in 

cognitive processing, pain perception, and cognitions related to the anticipation and 

management of migraine attacks could help explain why treatment effects are seen even 

after 12 months.[80,82] Further research is needed to fully elucidate responders vs. non-

responders, impact on episodic vs. chronic migraine, comparisons of MBCT vs. MBSR, and 

mindfulness in the acute setting.
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5. Expert Opinion

Many patients with migraine seek “a cure” want “to get to the root cause of the problem” as 

they want migraines “to go away forever.” This goal has been perpetuated by the natural 

course of migraines across a life-span, as migraine attacks appear to fluctuate in frequency 

over time and many male patients may “grow out of them” while female patients often 

experience near-resolution after menopause. Pharmacological treatments may provide 

significant benefit for certain patients; yet, they are often limited for many patients by side 

effects, cost, non-response, or even misalignment with a person’s goals of care. Non-

pharmacological treatments such as mindfulness-based interventions have been evaluated as 

a potential option. This is an exciting time in the field of mindfulness research in migraine, 

as mindfulness programs are being investigated across the world, including Italy, Germany, 

Iran, US, India and Australia. This rise in interest is likely due to several factors, including 

1) the standardized MBSR and MBCT approaches that can be taught with a high degree of 

consistency across populations; 2) the internationally-based criteria of headache disorders 

(ICHD); and 3) the desire for potentially effective treatments with minimal risks, especially 

in light of the highly-visible opioid epidemic in the U.S.[113] The evaluation of this 

modality throughout the world powerfully demonstrates the interest of mindfulness 

meditation across cultures and the need for non-pharmacological treatment options for such 

a widely prevalent condition.

5.1 Challenges Facing Research

While drug studies have a beautiful matching control in the placebo pill, behavioral 

interventions are much more challenging to match, with options including a wait-list/

treatment as usual group, or an active control group that matches the time/attention of the 

intervention. Unfortunately, active control groups likely contain ingredients that may also 

target headache outcomes. Non-pharmacological treatments almost certainly will serve as 

adjuncts to acute migraine medication; further, the best preventive benefits may be derived 

from combining pharmacologic and non-pharmacologic approaches.[114,115] Compared to 

research settings, in most clinical treatment settings, the alternative to behavioral treatments 

is not an intensive therapeutic relationship with a thoughtful and compassionate provider 

focused on other topics (e.g., an attention control); it is treatment as usual. Treatment as 

usual is a more clinically useful control condition, whereas active controls help elucidate 

specific treatment mechanisms and can be used to understand comparative effectiveness of 

various active treatment options.

The pharmacological and behavioral guidelines for migraine trials [116,117] recommends 

headache outcomes as the primary outcome for clinical trials. Mindfulness-based 

interventions are theoretically more closely related to migraine-related disability than either 

the most commonly used preventive (headache days/month) or acute (proportion pain free at 

two hours) migraine treatment outcomes. People with migraine may experience reductions 

in headache frequency but still experience significant disruptions in their daily lives due to 

anticipation and management of migraine attacks. Migraine activity does not correlate on a 

1:1 basis with migraine-related disability; in fact, mindfulness-based interventions are 

theoretically incredibly well-suited to explicitly reduce disability in people for whom the 
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level of disability they are experiencing is disproportionate to their migraine symptoms. The 

FDA has recently recognized the importance of migraine-related disability and has included 

disability measures in recent approvals. In the MBCT for migraine study. Dr. Seng argued 

effectively that disability is an equally important outcome, and in her study of MBCT in 

migraine she powered her study to examine disability outcomes. This is a powerful 

viewpoint, recognizing that mindfulness interventions may not target frequency, but may 

change a patient’s relationship to pain and their resulting ability to function in the world. 

Further, mindfulness enhances body awareness and may actually improve patient’s ability to 

use medications acutely. Triptans are most effective early when migraine hits, so patients’ 

earlier awareness of migraine symptoms through mindfulness skills may enhance drug 

response. Further, many patients have difficulty with adherence to treatments, lack of 

motivation, poor awareness of triggers, external locus of control, poor self-efficacy, low 

levels of acceptance, and engagement in maladaptive coping styles, all known contributors to 

non-adherence.[118] All these factors have been noted to improve with mindfulness, 

potentially enhancing both pharmacological and non-pharmacological treatment response. 

These effects of mindfulness suggest the possibility that MBIs may be maximally effective 

in combination with pharmacologic treatments (whose benefits they could enhance by 

improving medication timing, adherence, etc.).

5.2 Future Research Questions

There are many unanswered questions about mind-body practices in adults with headaches 

that are summarized in Table 3.[119] While MBSR and MBCT protocols have been studied, 

the ideal dose needed for a response is uncertain, as the existing evidence is conflicting 

[46,75,120–122]. There has been a dramatic rise of meditation-based apps (currently over 

1,300) and over 50 million downloads of HeadSpace and Calm, the top two meditation apps.

[49,123] Many patients are exploring self-directed meditation as a treatment option, and 

evaluating the best modality and delivery method to increase access and ease of use for 

patients is important. MBSR and MBCT programs are directed by a trained instructor, with 

an opportunity for dialogue, engagement, and questioning, and the additional value of this 

guidance needs to be assessed. Relatedly, the question of group-based vs. individual delivery 

of these treatments has not been addressed in comparative trials. Time constraints are one of 

the most commonly cited barriers for initiating behavioral migraine treatments,[124] so 

determining how mindfulness can be most efficiently taught and incorporated into a 

patient’s life is a top priority to increase access and usability. At the same time, we need to 

understand if a low dose (or dose non-specific to the presenting concern of migraine) can 

still provide meaningful changes in migraine-related outcomes. Many home-based, therapist 

facilitated behavioral treatment approaches have been equally effective as clinic-based 

programs;[125] evaluating minimal therapist contact and telehealth approaches for 

mindfulness is an important next step to ensuring the treatments we are evaluating have 

clinical utility. In addition, finding ways to bring this treatment approach to traditionally 

marginalized groups is also important. With the potential development of variations to 

increase feasibility and acceptability, it will be important to assess if key principles and 

aspects of MBSR will be maintained, such as an emphasis on individual effort and 

motivation, and on regular disciplined practice and time commitment.[126]
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The research on underlying mechanisms have yet to determine if mindfulness changes a 

person’s baseline level of stress reactivity in day-to-day life, making stressful events more 

manageable and less likely to trigger a migraine, or if tuning into the sensations of stress and 

pain change a patient’s perception of pain while having a migraine. Further research is 

needed to assess which mechanisms, or both, may be playing a role. Also understanding if 

having stress as a trigger for migraines as a prerequisite for response to mindfulness is 

important.

5.3. The Next Five Years

The next five years will dramatically shape the future of clinical care and research for 

mindfulness in migraine, as a multitude of ongoing or nearly completed studies will soon be 

published. The National Center for Complementary and Integrative Health (NCCIH) of the 

NIH has funded several studies focused on mindfulness’ benefits for migraine, which may 

guide clinical practice and future research. Given that research to date has been limited by 

high risk of bias, many of these NIH funded studies have been conducted with a high degree 

of scientific rigor, increasing the reliability and reproducibility of the results. Hopefully most 

will meet the goals of future research described in Table 4 and originally described in 2014.

[119]

We have completed a randomized controlled trial (RCT) of MBSR in adults with migraine, 

building on the results of our pilot data [83] with a larger sample size and an active control 

group (NCT02695498, results pending). Dr. Seminowicz has completed a study evaluating 

an enhanced MBSR protocol compared to an active control group in adults with migraines 

with MRI outcomes (NCT02133209, results pending). Dr. Pressman has published the 

protocol for an RCT conducted of community-based MBSR classes vs. usual care in adults 

with migraines [127] and the study is active (NCT02824250). Dr. D’Amico in Italy is 

building on prior research by conducting another study of a mindfulness-based intervention 

for adults with chronic migraine-medication overuse headache with fMRI outcomes 

(NCT03671681). Their group is also conducting a mindfulness meditation study for chronic 

migraine in pediatric patients.[128] Dr. Napadow is conducting a mechanistic study 

evaluating mindfulness for episodic migraine patients with MRI and PET data as primary 

outcomes (NCT03592329).

The next few years will also be important for “minding the hype” of mindfulness.[129] As 

mindfulness has gained scientific attention and has been the focus of significant clinical 

research, it has also been gaining media attention, resulting in a marked proliferation in 

meditation-centric news articles touting the physical and emotional benefits of meditation 

over the last 45 years (Figure 4).[129,130] Given the lack of methodological rigor of many 

of the mindfulness research studies, the media hype may be especially challenging as it has 

highlighted studies that need further replication prior to mainstream adoption. Although 

there is debate on how to address this issue,[129,131,132] future studies need to have both 1) 

enhanced methodological rigor, and 2) a clear articulation of adverse events, negative 

effects, and study limitations. Although no major adverse events have been reported in any 

of the mindfulness for migraine studies, meditation-related challenges exist. [133] As in all 
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aspects of medicine, doing no harm is a key tenet and patients need to be aware of all 

potential adverse events.[134]

In summation, despite the challenges of the research evidence to date, mindfulness may be a 

helpful treatment tool for patients with migraine, with the greatest benefits to date seen in 

improvements in overall quality of life and disability, self-efficacy and psychological 

symptoms over headache frequency. Recognizing the role that mindfulness may play in a 

patient’s life with migraine may help understand potential benefits. Many research questions 

remain to understand better how, why, and for whom this treatment may be effective, and 

there is ongoing rigorous research to answer these questions. The evidence presented in the 

next five years will help guide clinical care and future research directions. This is an exciting 

time in the field of headache and integrative medicine.
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Article highlights:

Key Issues

• Migraine is the 2nd leading cause of disability worldwide

• Current pharmacological options often fall short in providing effective relief 

for all patients

• There is an unmet need for feasible, available, non-pharmacological 

approaches

• Mindfulness based interventions (MBIs) are a promising option to reduce 

stress, anxiety, pain and improve patient well-being on the emotional and 

cognitive level

• Current studies have investigated mindfulness-based programs along or in 

combination with standard of care

• Mindfulness-based interventions may not “cure” migraine but may reduce 

pain severity and improve patients’ quality of life

Highlighted References:

• Wells RE, Bertisch SM, Buettner C, et al. Complementary and alternative 

medicine use among adults with migraines/severe headaches. Headache. 2011 

2011/08//Jul-undefined;51(7):1087–1097.

• This study provides data on the prevalence of complementary and alernative 

medicine (CAM) use in adults with migraine, particularly mind-body 

techniques.

• Day MA, Thorn BE, Ward LC, et al. Mindfulness-based cognitive therapy for 

the treatment of headache pain: a pilot study. The Clinical journal of pain. 

2014 Feb;30(2):152–61.

• This was the first study of MBCT in headache, providing evidence for the 

feasibility and acceptability of MBCT for headache treatment, and paving the 

way for future research questions.

• Seng EK, Singer AB, Metts C, et al. Does Mindfulness-Based Cognitive 

Therapy for Migraine Reduce Migraine-Related Disability in People with 

Episodic and Chronic Migraine? A Phase 2b Pilot Randomized Clinical Trial. 

Headache. 2019 Oct;59(9):1448–1467.

• This study demonstrated MBCT has benefit on headache-related disability.

• Grazzi L, Sansone E, Raggi A, et al. Mindfulness and pharmacological 

prophylaxis after withdrawal from medication overuse in patients with 

Chronic Migraine: an effectiveness trial with a one-year follow-up. The 

journal of headache and pain. 2017 Dec;18(1):15.
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• This study demonstrated that, after withdrawal of the offending medication, 

participants who choose to participate in a mindfulness intervention may 

receive as much benefit as those who choose a pharmacological prophylaxis 

for treatment of chronic migraine-medication overuse headache

• Wells RE, Burch R, Paulsen RH, et al. Meditation for Migraines: A Pilot 

Randomized Controlled Trial. Headache: The Journal of Head and Face Pain. 

2014 2014/10/01/;54(9):1484–1495.

• This was the first published study of MBSR specific to migraine, providing 

evidence for the feasibility and acceptability of MBSR for headache 

treatment, and paving the way for future research questions.

Wells et al. Page 28

Expert Rev Neurother. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. An evidence-based, specific, testable model of the mechanisms of mindfulness-based 
interventions for chronic pain management.
Potential moderators, mediators, and improved outcomes of mindfulness-based research are 

included to inform future research. Reprinted with permission from Elsevier. [1] MBI, 

mindfulness-based intervention; MBCT, mindfulness-based cognitive therapy; MBSR, 

mindfulness-based stress reduction.
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Figure 2. A revised organizing framework for understanding the six key factors involved and 
their intertwined relationships in psychosocial pain treatments.
Since decreased pain and suffering are typically desirable endpoints, pain, emotion, and 

affect are shown as “downstream” factors that are interconnected with (and can also 

influence) the “upstream” cognitive and behavioral factors, all of which have bidirectional 

relationships with brain states and environmental/social factors. All factors interact with the 

others and no factor influences pain and functioning in isolation. Reprinted with permission 

from Elsevier.[1]
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Figure 3. Fear-avoidance model of chronic pain incorporating the suggested role of trigger(s) and 
mindfulness in individuals with chronic headache/migraine. This model demonstrates how 
mindfulness may target the experience of pain through its impact on the negative appraisal of 
the pain (catastrophic thoughts), which often leads to the development of pain-related fear and 
subsequent maladaptive coping behaviors (escape, avoidance, hypervigilance) with resulting 
depression/disability and increased pain experience. Triggers may lead to avoidance/escape 
behaviors and resulting increased sensitivity to the pain experience.
Reprinted with permission from Wolters Kluwers Health [2] Adapted with permission from 

the version presented by Vlaeyen and Linton, and Schutze and colleagues (2009).[3] In this 

adjusted version, ‘Trigger(s)’ has replaced ‘Injury’ and ‘Mindfulness’ has been added.
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Fig. 4. Scientific and news media articles on mindfulness and/or meditation by year from 1970 to 
2015.
Empirical scientific articles (black line) with the term mindfulness or meditation in the 

abstract, title, or keywords, published between 1970 and 2015 were searched using Scopus. 

Media pieces (dashed gray line) with the term mindfulness or meditation, published in 

newspapers, using a similarity filter to minimize double-counting, published between 1970 

and 2015 were searched using LexisNexis. Reprinted with permission from SAGE 

publications.[4]
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