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Abstract
Purpose of Review  This review summarizes key findings from recent investigations of psychological interventions for pedi-
atric headache disorders and discusses important avenues for future research.
Recent Findings  Cognitive Behavioral Therapy (CBT) is effective in reducing headache days among youth with chronic 
headache. There is mixed evidence for the benefit of CBT on reducing disability associated with migraine, suggesting that 
there is room to optimize CBT by leveraging complementary or alternative psychological interventions, such as Acceptance 
and Commitment Therapy (ACT) and mindfulness-based approaches. Tailoring CBT may be especially important for youth 
with more impairing or complex clinical presentations, such as those with continuous headache. Using eHealth and novel 
study designs to expand access to and dissemination of psychological interventions is promising.
Summary  Although CBT is the gold standard psychological treatment for youth with migraine, we are only beginning to 
understand how and why it is effective. Other promising psychological treatments are available, and studies are beginning 
to examine how CBT can be optimized to fit the unique needs of each patient. Improving access and equitability of care for 
youth with migraine will require tailoring psychological treatments for patients with varying headache presentations and 
youth from a variety of cultural, racial, ethnic, and linguistic backgrounds.
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Introduction

Headache and migraine are common chronic pain conditions 
among youth [1, 2], with migraine affecting about 10 percent 
of school-aged children and over 20% of older adolescents 
[3, 4]. Youth with headaches frequently experience signifi-
cant challenges in multiple domains of daily living, including 
school and social functioning [5]. Chronic headache can also 

be associated with psychiatric comorbidities such as depres-
sion and anxiety, which may confer an elevated risk for func-
tional impairment and healthcare utilization [6, 7].

Although the current best-practice recommendations for 
the treatment of headache in youth emphasize a combined 
bio-behavioral approach that includes pill-based and psycho-
logical interventions [8], considerable evidence suggests that 
pharmacological treatment is not superior to placebo [9]. Our 
research team recently found that youth who participated in 
the Childhood and Adolescent Migraine Prevention (CHAMP) 
medication study maintained reductions in headache days and 
migraine-related disabilities three years after they participated 
in the trial, irrespective of whether they received pharmaco-
therapy or a placebo pill [10••]. Given that pill-based thera-
pies can be associated with high rates of adverse events and 
side effects [11], the available data suggest that psychological 
interventions should be a front-of-the-line treatment option for 
pediatric migraine [7].

Evidence for the efficacy of psychological interventions 
for the treatment of headaches in youth has grown sub-
stantially over the past several decades [12•]. The current 
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review summarizes recent developments in research exam-
ining the effectiveness of these interventions for pediatric 
headache disorders. We also highlight important direc-
tions for future research focused on understanding why 
psychological treatments work, optimizing and tailoring 
existing interventions to the needs of pediatric patients 
with migraine, investigating other promising psychologi-
cal interventions for pain among youth with migraine, and 
increasing access to evidence-based care.

Psychological Interventions for Pediatric 
Migraine: Cognitive Behavioral Therapy 
as the Gold Standard Treatment

The leading and most frequently studied psychological 
intervention for the management of migraine in youth is 
cognitive-behavioral therapy (CBT; see Table 1 for a sum-
mary of treatment components for this intervention). Pain-
focused CBT teaches patients how to use and apply relaxa-
tion, behavioral, and cognitive coping skills to manage pain, 
reduce disability associated with headaches, and prevent 
headaches from starting or worsening. This intervention can 
also be helpful in reducing comorbid mental health symp-
toms, such as symptoms of anxiety and depression [13].

A 2018 Cochrane review of psychological therapies for 
the treatment of chronic pain in children and adolescents 
[12•] found that cognitive and/or behavioral interventions 
significantly reduced headache days and intensity across 
15 randomized clinical trials (8 CBT, 7 behavioral strat-
egies only). The number of intervention sessions needed 

for an additional beneficial outcome (NNTB) values were 
low in reviewed studies (between 2.59 and 3.58 sessions 
were needed to achieve a 50% reduction in headache days), 
suggesting that treatment gains occurred relatively quickly. 
The review found less, but still positive, evidence for the 
benefit of psychological therapies on reducing headache-
related disability. Collectively, these results highlighted that 
non-medicine interventions for the treatment of migraine 
in youth are safe and effective, and called for additional 
controlled, high-quality intervention studies to optimize 
treatment outcomes and target headache-related disability 
and co-occurring mental health concerns among youth with 
migraine and other chronic pain conditions.

Where to Go from Here: Optimizing 
and Increasing the Accessibility 
of Psychological Interventions

Understanding How and Why CBT is Effective 
for Youth with Migraine

Although there is compelling evidence for CBT as a front-
line intervention for youth with migraine, data that illustrate 
how and why this treatment is effective are only emerging. A 
recent study revealed that youth with migraine who received 
8 sessions of CBT exhibited pre-to-post-treatment changes 
in prefrontal cortical (PFC) activity, with concomitant alter-
ations in functional connectivity between the PFC and the 
amygdala [14••]. Although this study lacked a control group, 
these preliminary findings suggest that CBT may produce 

Table 1   Components of headache-focused cognitive-behavioral therapy (CBT)

CBT Component Explanation Purpose

Diaphragmatic breathing Slow the rate of breathing while engaging the diaphragm 
muscle during inhalation and exhalation

Decrease autonomic nervous system arousal associated 
with pain and psychological distress

Progressive muscle relaxation Sequentially tense and relax major muscle groups Decrease muscle tension and autonomic arousal that 
can contribute to pain

Guided imagery Create a calming mental scene that utilizes primary 
senses

Decrease attention to pain, promote feeling of relaxation 
using imagination

Distraction Intentionally engaging in valued and pleasant activities Decrease attention to pain and increase participation in 
important activities despite pain

Lifestyle Management Develop behavioral plans with patients and parents to 
maintain regular intake of food and water, healthy 
sleep practices, and regular exercise

Promote optimal autonomic nervous system regulation 
and prevention of headaches

Activity Pacing Promote a balanced level of activity that incorporates 
scheduled rest breaks into daily schedule

Decrease the likelihood of headaches starting or 
worsening with activity

Thought Identification Identify negative or problematic thoughts associated 
with pain or other symptoms

Increase awareness of relationships among thoughts, 
emotions, physical feelings, and behavior

Cognitive Restructuring Discuss unhelpful thought patterns that can contribute to 
worsening pain or distress, and/or introduce cognitive 
strategies that challenge unhelpful thoughts or predictions

Modify unhelpful patterns of thinking to identify 
realistic and balanced alternatives that reduce pain 
and distress, and promote optimal daily functioning
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changes in neural functioning in brain regions responsible 
for cognitive control, emotional regulation, and pain modu-
lation. The National Institute of Neurological Disorders and 
Stroke (NINDS) and the National Center for Complemen-
tary and Integrative Health (NCCIH) have funded an inte-
grated mechanistic clinical study (R01 NS101321 & R01 
AT010071) that investigates neural alterations associated 
with specific components of CBT (e.g., cognitive restruc-
turing techniques versus relaxation training) as well as a 
pill placebo. Results from this large mechanistic study will 
have the potential to lay the neurobiological foundation for 
the development of personalized CBT interventions and 
may provide more compelling evidence to providers and 
payors for why nonpharmacological interventions such as 
CBT should be a primary treatment approach for youth with 
migraine [15].

Adapting and Supplementing CBT with Tailored 
Interventions to Improve Patient Outcomes

As noted previously, the 2018 Cochrane review found mixed 
evidence for the benefit of CBT on reducing migraine-
related disability, particularly when treatment effects were 
examined at follow-up [12•]. Further optimization of avail-
able psychological interventions is needed, and focus should 
be placed on addressing the impact of headaches on the daily 
functioning and quality of life of children and adolescents. 
Although pain-focused CBT is effective, it is not perfect and 
may not fully meet the needs of some youth who present to 
a specialty headache center for care.

Certainly, if comorbid mental health symptoms (e.g., 
depression, post-traumatic stress) are acute and exacerbat-
ing current pain symptomology, cognitive-behavioral and/
or trauma-informed interventions should be prioritized 
that directly address these concerns. Additionally, patients’ 
clinical presentations may influence how pain-focused CBT 
should be tailored or supplemented to promote treatment 
success. For example, a treatment naïve patient referred 
directly to a headache center from primary care and a ter-
tiary referral patient who has tried multiple pharmacological 
(or other non-pharmacological) treatments without success 
may look very different in terms of their beliefs about pain, 
communication with providers, and treatment expectancies. 
Similarly, a patient who experiences 5 to 6 headache days 
per month may have different nonpharmacological treatment 
needs than youth with continuous headache (who may either 
have New Daily Persistent Headache or unremitting head-
ache resulting from chronified migraine) that has persisted 
for several months [16•].

Taking a patient and family-centered approach to treat-
ing highly disabled patients and/or patients with more com-
plex headache treatment histories is critical to increasing 
both buy-in for psychological headache treatments and 

expectations of individual treatment success in pain-focused 
CBT [17]. Motivational interviewing (MI) is a collaborative, 
patient-centered approach to interacting with patients that 
have been used to promote health-related behavior change 
among youth with chronic medical conditions [18], can be 
used in conjunction with other therapies [19], and may be 
particularly helpful in promoting readiness for engagement 
in psychological treatment for migraine. MI can be utilized 
by psychologists or other healthcare providers. Among youth 
with chronic medical conditions, MI interventions have been 
shown to increase conversation length between providers and 
patients, which in turn is associated with improved adher-
ence to medical recommendations [20]. Taking a MI stance 
in the context of providing pain education may also optimize 
this component of CBT for headache. Future research should 
focus on determining the added benefits of interventions like 
MI in clinical outcomes when combined with cognitive-
behavioral interventions for youth with migraine [21].

Examining the Potential Benefits of Third‑wave 
Psychological Therapies

“Third wave” psychological approaches, such as mindfulness 
or Acceptance and Commitment Therapy (ACT), may also 
be useful interventions for addressing significant headache-
related disability among youth who are better suited to more 
cognitive and/or meta-cognitive pain management strate-
gies. Mindfulness involves bringing attention to the present 
moment while allowing uncomfortable thoughts and physical 
sensations to come and go without judgment and direct inter-
vention [22]. Mindfulness and acceptance-based approaches 
are distinct from cognitive-behavioral frameworks in their 
emphasis on increasing participation in valued activities 
despite the presence of pain, as opposed to reducing pain 
and associated symptoms.

Mindfulness-based interventions, such as Mindfulness-
Based Cognitive Therapy (MBCT), are effective in reducing 
pain intensity and disability among adults with a variety of 
pain conditions [23] and can be effective in reducing func-
tional disability [24] and increasing pain acceptance among 
youth with chronic pain [25]. A recent phase II trial of MBCT 
tailored for the treatment of migraine in adults revealed sta-
tistically significant reductions in migraine-related disability 
in the active treatment versus the control group, although no 
group differences in self-reported headache days or pain inten-
sity were found [26•]. To our knowledge, no clinical trials 
of mindfulness-based interventions have been conducted in 
a pediatric headache sample, though pilot trials are underway 
[27]. In contrast, the evidence base for ACT in the treatment 
of chronic pain in children and adolescents is growing, sug-
gesting that this intervention may hold promise for use among 
youth with headache conditions [28]. Complementary and 
alternative treatments such as acupuncture, aromatherapy, and 
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hypnosis also have some research support and have also been 
successfully incorporated in multidisciplinary headache clinics 
[29]. Rigorous clinical research effort is needed to expand our 
understanding of the benefits of these interventions for youth 
with migraine.

Moving Toward a Diverse, Equitable and Inclusive 
Scientific and Clinical Practice

It is also imperative that our interventions evolve in a man-
ner that will meet the needs of patients from all racial, eth-
nic, socioeconomic, and language backgrounds. One limita-
tion of the current state of our science relates to sampling 
in rigorous controlled trials. Migraine is a genetic disease 
with high prevalence rates across populations, and the preva-
lence of migraine in men is not negligible [30]. Yet, the 
majority of participants included in clinical trials are White, 
English speaking females [31]. Although this demographic 
breakdown is generally representative of treatment-seeking 
patients with migraine, important questions remain about 
the systemic barriers in health care that lead to these dis-
crepancies, as well as other sources of potential bias that can 
affect recruitment efforts and participation in clinical trials. 
A clear avenue to increase the generalizability of controlled 
trials is to purposefully recruit individuals from tradition-
ally underrepresented and underserved backgrounds ensure 
that samples represent the populations for whom treatments 
are intended. Still, improving the representativeness of sam-
ples in clinical trials is only one piece to the broader chal-
lenge our field faces in our efforts to understand why and 
for whom psychological interventions for pediatric migraine 
are effective.

Moving toward more equitable care in clinical practice 
and research will require ongoing adaptation of existing psy-
chological interventions to reflect diversity in patient popu-
lations while maintaining the core principles of treatment. 
Because beliefs about pain and the best ways to manage pain 
can vary considerably across racial and ethnic groups, taking 
time to understand how patients view their pain experience 
will allow providers to share a rationale for treatment that 
is consistent with these beliefs, and may enhance patient 
engagement in a psychological intervention [32]. Recogniz-
ing the need to “meet patients where they are” in treatment 
may also assist researchers in identifying outcome vari-
ables that have historically been neglected but represent an 
important aspect of treatment expectations for patients from 
diverse backgrounds.

Extending the Reach of CBT: Developing and Testing 
Novel eHealth and mHealth Interventions

Treatment accessibility also remains a barrier to broader uti-
lization of evidence-based care. In clinic settings, limited 

availability of providers with training and expertise in 
behavior change represent challenges to providing youth 
with evidence-based headache management strategies [33, 
34]. CBT provided by professionals with training in behav-
ioral medicine is not widely available to youth who do not 
live in close proximity to a pediatric hospital, and the fre-
quency of CBT treatment sessions can be burdensome for 
many families [35]. That said, the COVID-19 pandemic 
has forced healthcare providers to leverage technology to 
offer services, and it is likely that this will continue for the 
foreseeable future as telemedicine becomes an increasingly 
preferred mode of treatment delivery.

Digital therapeutic tools such as smartphone apps and 
internet-delivered CBT interventions have also been devel-
oped to increase accessibility of evidence-based behavioral 
headache management strategies, although the majority of 
pilot and/or controlled studies have been conducted in adult 
populations [34]. Recently, a randomized trial conducted 
among youth with chronic pain (including chronic headache) 
demonstrated that the Web-based Management of Adoles-
cent Pain (WebMAP) program, a cognitive-behavioral pain 
management intervention delivered through an interactive 
website [36] and accompanying mobile app (i.e., WebMAP 
Mobile), was superior to usual care in increasing partici-
pants’ impressions of change post-treatment and at a three 
month follow-up [37•]. In contrast, a pilot randomized trial 
of a smartphone app delivered in conjunction with eight 
weeks of relaxation-based biofeedback treatment did not 
produce statistically significant reductions in headache fre-
quency among adolescents with migraine [38].

Additional research is needed to identify standalone digi-
tal interventions that are efficacious for youth with migraine. 
Although myriad mobile headache management apps are 
available for public use, the vast majority do not incorporate 
evidence-based behavior change techniques and headache 
self-management strategies and have not been tested in ran-
domized controlled trials [39]. Recently, Hommel and col-
leagues [40••] developed Migraine Manager, a smartphone 
app which includes migraine-specific self-management 
strategies in addition to generalized evidence-based coping 
skills. In a small open-arm pilot feasibility trial, adolescents 
who received Migraine Manager reported statistically signif-
icant reductions in headache days and physical functioning 
quality of life. Usage data showed that participants engaged 
regularly with app content and most frequently completed 
self-management skills such as setting goals and strategies to 
manage school challenges. The effect of Migraine Manager 
on headache frequency, quality of life, and migraine-related 
disability is currently being tested in a randomized clini-
cal trial (R01 NR019426-01). Rigorous data supporting the 
effectiveness of a migraine-specific self-management app 
may increase provider confidence in “prescribing” eHealth 
platforms as an adjunct to traditional face-to-face CBT.
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Leveraging Innovative Study Designs to Increase 
Accessibility to Care

Cognitive-behavioral coping skills for youth with migraine 
are effective when practiced [41]; unfortunately, research has 
shown that adherence with home practice recommendations 
can be low in both youth and adults receiving CBT [42], 
with poor adherence being a predictor of poorer treatment 
outcomes [43]. In addition to adherence once recommended, 
the 2012 National Health Interview Survey found that of 
the 2,795 children included with one or more pain-related 
condition, only about 3% reported using any mind and body 
skills for self-management [44]. Given this, the National 
Center for Complementary and Integrative Health (NCCIH) 
recently funded a multisite Mind Body Balance for Pediatric 
Migraine project (U01 AT010132) that will evaluate differ-
ent levels of treatment components that comprise a nurse 
delivered relaxation-based intervention (i.e., duration of 
intervention, format of home practice support, amount of 
follow-up adherence prompting), to find an optimized inter-
vention that can be delivered by specially trained healthcare 
professionals that are already a part of the child’s headache 
treatment team. The Multiphase Optimization Strategy 
(MOST) [45] allows for the development of treatment pack-
ages that are efficient, cost effective, and can be made more 
widely available, and can be used to increase accessibility of 
efficacious interventions for youth with migraine.

Recently, group-based nonpharmacological interventions 
have also been developed to address common challenges 
youth with chronic pain experience in daily life. For exam-
ple, the FIT Teens study is an ongoing, group-based clinical 
trial that is evaluating the efficacy of a novel, integrated CBT 
and neuromuscular training protocol for juvenile fibromyal-
gia [46]. Initially developed to address the difficulties youth 
with JFM experience with integrating daily exercise recom-
mendations into their routines, the FIT Teens intervention 
has shown promising initial results in reducing functional 
disability [47]; participants and trainers both emphasize 
benefits of the group training format in facilitating treat-
ment engagement [48]. Future studies should examine the 
feasibility of group-based psychological interventions for 
youth with migraine, as well as treatment adherence and 
outcomes in this context.

Conclusion

Psychological interventions such as CBT are safe and effec-
tive treatments for pediatric pain management and should 
be considered a frontline treatment for youth with migraine. 
In the coming years, the field may have some answers for 
the question “Why does CBT work for kids and teens with 
migraine?” These insights, along with tailored patient and 

family-centered interventions, will lay the groundwork for 
the development of personalized nonpharmacological inter-
ventions that consider each child’s unique needs. Leveraging 
the potential of mindfulness-, acceptance and commitment-, 
and group-based interventions, as well as digital technol-
ogy may improve existing treatments and expand access to 
evidence-based care. In order to make a broader public health 
impact, research that includes diverse samples of children 
and adolescents with headaches will be desperately needed 
in the coming years to ensure the equitability and accessibil-
ity of nonpharmacological interventions to all youth with 
headache disorders. Additional research that optimizes non-
pharmacological intervention packages that can be delivered 
by a variety of healthcare professionals will also facilitate 
increased access to evidence-based migraine treatment.
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