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A B S T R A C T

The close association between migraine and psychiatric comorbidities is well documented. Migraine frequently 
co-occurs with mood disorders, particularly depression and anxiety, exhibiting a bidirectional relationship across 
various populations, including children and adolescents. Emerging research has also highlighted significant 
associations between migraine and bipolar disorder, autism spectrum disorder (ASD), and attention-deficit/ 
hyperactivity disorder (ADHD). Shared pathophysiological mechanisms, including genetic predisposition, 
neurotransmitter imbalances, hormonal influences, and environmental factors, contribute to these comorbidities. 
Diagnosing migraine in individuals with ASD and ADHD presents unique challenges due to overlapping symp
toms and communication barriers. Furthermore, psychiatric medications may influence migraine symptoms, 
necessitating careful management. This review explores the relationship between migraine and psychiatric 
disorders, emphasizing shared mechanisms, diagnostic considerations, and treatment strategies to optimize 
patient care. This review highlights the necessity for integrated clinical approaches that address both migraine 
and psychiatric comorbidities, ultimately improving health outcomes for affected individuals.

1. Introduction

The close association between migraine and psychiatric comorbid
ities has long been recognized [1–3]. Both migraine and psychiatric 
comorbidities share several characteristics, including high prevalence, 
frequent underdiagnosis, significant impairment of daily functioning, 
and suboptimal treatment [4,5]. Moreover, when migraine and psychi
atric disorders co-occur, their combined impact tends to be more severe 
[6]. Consequently, the identification and appropriate management of 
psychiatric comorbidities represent a crucial aspect of comprehensive 
migraine treatment. A thorough understanding of these comorbidities is 
therefore essential for optimizing migraine care.

Migraine and mood disorders, particularly depression and anxiety 
exhibit a significant comorbidity in pediatric population [7–9]. Among 
younger individuals, autism spectrum disorder (ASD) and attention- 
deficit/hyperactivity disorder (ADHD) are particularly noteworthy 
psychiatric conditions that frequently co-occur with mood disorders and 
with each other [10]. Recent research has further highlighted a signif
icant association between migraine and both ASD and ADHD [11,12]. 
This review examines the relationship between migraine and mood 

disorders, ASD, and ADHD, with a focus on their shared mechanisms, 
diagnostic considerations, and treatment approaches.

2. Findings on the psychiatric comorbidities of migraine

2.1. Depression

The strong association between migraine and depression exists in 
pediatric populations. A meta-analysis of 51 studies demonstrated that 
children and adolescents with migraine faced a higher risk of developing 
depression, with an OR of 2.01 (95 % CI: 1.46–2.78) [13]. Conversely, 
adolescents with depression exhibited an increased prevalence of 
migraine, with an OR of 4.59 (95 % CI: 3.44–6.12) [9]. Although bidi
rectional comorbidity has not yet been confirmed through longitudinal 
follow-up in children and adolescents as it has in adults, the strong co
morbid association observed in pediatric populations suggests a shared 
underlying pathogenesis [7,14].

2.1.1. Mechanism of comorbidity between depression and migraine
The comorbidity between depression and migraine has been 
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attributed to genetic predisposition, neurotransmitter imbalances, hor
monal influences, and shared environmental factors [15].

2.1.1.1. Genetic predisposition. Twin, family, and genetic studies have 
consistently demonstrated a strong relationship between migraine and 
depression, highlighting their shared genetic basis. Findings from twin 
and family studies indicate that both disorders exhibit significant heri
tability. Estimates for migraine heritability range from 0.33 to 0.53, 
suggesting that 33 % to 53 % of the phenotypic variance in migraine can 
be attributed to additive genetic effects [16,17]. Similarly, heritability 
estimates for depression range from 0.17 to 0.78 [18]. Notably, a heri
tability study that adjusted for depressive symptoms in individuals with 
migraine reported an estimate of 0.51 (95 % CI: 0.19–0.83), further 
reinforcing the genetic overlap between these conditions [14].

Genome-wide association studies (GWAS) have identified shared 
genetic variants between migraine and depression. A large GWAS 
involving 59,674 European individuals with migraine and 30,678 con
trols identified three novel single nucleotide polymorphisms (SNPs) 
(rs146377178, rs672931, and rs11858956) associated with both 
migraine and major depressive disorder (MDD) [19]. Additionally, gene- 
based association analyses identified two genes, ANKDD1B and KCNK5, 
that exceeded genome-wide significance thresholds [20]. Supporting 
this genetic link, the Brainstorm Consortium GWAS meta-analysis, 
which examined 25 brain disorders, found a significant correlation be
tween migraine and MDD [21]. A replication study demonstrated that 
SNPs in previously identified migraine risk genes, including REST, 
ADGRL2, HPSE2, and the 1p31.1 locus, exhibited an association 
dependent on both disease status and lifetime history of depression [22]. 
These findings underscore the substantial genetic overlap between 
migraine and depression, suggesting shared biological mechanisms un
derlying their comorbidity.

2.1.1.2. Neurotransmitter imbalance. Serotonin imbalance is believed to 
play a critical role in the comorbidity between depression and migraine. 
Abnormalities in serotonin levels have been observed in both conditions, 
suggesting a shared pathophysiological mechanism. In migraine, plasma 
serotonin levels decrease between attacks and increase during acute 
episodes [23]. Similarly, a systematic review of 17 studies demonstrated 
a significant relationship between depressive symptoms and dysfunction 
in the serotonergic system [24].

From a therapeutic perspective, serotonin receptor agonists, such as 
triptans, as well as tricyclic antidepressants (TCA) and beta-blockers, 
have been shown to be effective in migraine management. Likewise, 
selective serotonin reuptake inhibitors (SSRIs) and serotonin- 
norepinephrine reuptake inhibitors (SNRIs) are commonly utilized in 
the treatment of depression [15]. Beyond serotonergic dysfunction, al
terations in dopaminergic, glutamatergic, and neuropeptide Y systems 
have also been proposed as potential mechanisms contributing to the 
comorbidity between depression and migraine [25,26].

2.1.1.3. Hormonal factors. The prevalence of both migraine and 
depression is two to three times higher in women, suggesting that sex 
hormonal factors may play a role in their comorbidity [27,28]. Fluctu
ations in sex hormones, particularly declines in estrogen levels, have 
been implicated in the pathophysiology of both conditions [29]. A 
reduction in estrogen can lead to downregulation of the serotonergic 
system and upregulation of the sympathetic nervous system, contrib
uting to the increased susceptibility to migraine and mood disorders. 
Conversely, progesterone has been shown to reduce the expression of 
the monoamine oxidase gene and decrease levels of monoamine oxidase, 
the primary enzyme responsible for serotonin degradation [29]. This 
mechanism can result in increased serotonin levels within the synaptic 
space, potentially alleviating symptoms of both depression and 
migraine.

2.1.1.4. Shared environmental factors. Family clustering of migraine and 
depression suggests the influence of shared environmental factors, in 
addition to genetic predisposition [30]. A twin study conducted in the 
United States provided evidence supporting the role of common envi
ronmental factors in the comorbidity of these conditions [31]. Chronic 
stress has been identified as a significant risk factor for both migraine 
and depression, thereby reinforcing the impact of environmental in
fluences [32]. Additionally, studies reveal that women with both 
migraine and depression report a higher prevalence of childhood abuse 
compared to those without either condition, highlighting the potential 
contribution of early-life adversity to the development of these disorders 
[33].

2.1.1.5. Worsening depression in relation to migraine attacks. Recurrent 
migraine attacks can exacerbate depression primarily through shared 
neurobiological mechanisms, including dysregulation of serotonin 
neurotransmission, heightened release of neuropeptides such as calci
tonin gene-related peptide (CGRP), and neuroinflammatory processes 
[3]. These alterations can induce structural and functional changes in 
brain regions responsible for both pain and mood regulation, particu
larly the medial prefrontal cortex and limbic system. Chronic migraine- 
related pain and stress may further disrupt emotional processing and 
resilience, creating a vicious cycle that intensifies depressive symptoms 
[15,26]. This relationship suggests that effective prophylactic treatment 
may improve both migraine and depressive symptoms in patients with 
comorbid migraine and depression. Indeed, clinical trials involving anti- 
CGRP monoclonal antibodies have demonstrated improvements in both 
conditions [34].

2.1.2. Diagnosis of patients with migraine and comorbid depression
With the exception of individuals with severe depression, most pa

tients with comorbid migraine and depression do not experience sig
nificant communication difficulties, and their migraine symptoms are 
generally comparable to those of individuals with migraine without 
depression [35–37]. However, patients with migraine and comorbid 
depression often exhibit more severe symptoms than those with 
migraine but no depression. Depression has been identified as a signif
icant risk factor for the progression from episodic migraine (EM) to 
chronic migraine (CM), a condition associated with greater symptom 
severity and disability [38]. Given the high prevalence of depression 
among individuals with migraine, routine assessment of depressive 
symptoms should be an integral component of the diagnostic process in 
clinical and hospital settings.

2.1.3. Treatment of patients with migraine and comorbid depression
Non-pharmacological interventions may play a critical role in man

aging pediatric patients with comorbid migraine and depression, offer
ing safe and effective strategies that target both conditions. Cognitive 
behavioral therapy (CBT) has demonstrated efficacy in reducing both 
headache frequency and depressive symptoms in children and adoles
cents, particularly when combined with education about headache 
triggers and stress management techniques [39]. Other approaches such 
as biofeedback, relaxation training, and mindfulness-based in
terventions have also shown promise in improving emotional regulation 
and reducing migraine-related disability [40,41]. These interventions 
are especially valuable in pediatric populations where pharmacologic 
options may be limited due to concerns about side effects and long-term 
safety.

From a pharmacological perspective, certain medications used for 
migraine management can influence depressive symptoms. Beta- 
blockers, topiramate, and flunarizine—commonly prescribed for oral 
migraine prophylaxis—have been associated with the potential exacer
bation of depressive symptoms [42–44]. Conversely, venlafaxine and 
duloxetine, widely used antidepressants, have demonstrated efficacy in 
migraine prophylaxis [45,46]. Botulinum toxin A, which is administered 
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for both CM and depression, has shown therapeutic benefits for both 
conditions [47,48]. Amitriptyline, a TCA, is frequently utilized for 
migraine prevention; however, the dosage required for migraine pro
phylaxis differs from that required to achieve its antidepressant effects 
[49]. Additionally, anti-calcitonin gene-related peptide (CGRP) anti
bodies, an effective class of migraine prophylactic agents, have been 
reported to alleviate both migraine and comorbid depression [50]. 
Given these interactions, a comprehensive approach to diagnosing and 
managing depression in patients with migraine is essential for opti
mizing treatment outcomes and improving overall patient well-being.

2.2. Anxiety

Anxiety is prevalent as a comorbidity of migraine in pediatric pop
ulations. A meta-analysis of 15 pediatric studies found an increased OR 
of 1.93 (95 % CI: 1.49–2.50) for anxiety in children and adolescents with 
migraine [13]. Children and adolescents with migraine are at signifi
cantly higher risk for anxiety disorders, particularly generalized anxiety 
disorder (GAD), phobias, and panic disorder. These anxiety-related 
conditions not only co-occur more frequently in this population but 
also appear to contribute to increased migraine frequency, chronicity, 
and functional impairment. For example, children with chronic daily 
headache exhibit elevated rates of GAD and panic symptoms, which are 
associated with poorer treatment response and greater disability 
[13,51]. Additionally, phobic disorders, including social phobia and 
specific phobias, have been shown to be more prevalent among pediatric 
migraine sufferers and are linked to psychosocial difficulties [52]. These 
findings underscore the importance of early identification and inte
grated management of anxiety symptoms in young patients with 
migraine.

2.2.1. Mechanism underlying the comorbidity between anxiety and 
migraine

Similar to depression, the comorbidity between anxiety and migraine 
has been attributed to multiple underlying mechanisms, including ge
netic predisposition, neurotransmitter imbalances, hormonal influences, 
and environmental factors. These shared pathophysiological pathways 
suggest a complex interplay contributing to the frequent co-occurrence 
of both conditions.

2.2.1.1. Genetic factors. A twin study conducted in the Netherlands 
reported a significant genetic correlation between anxious depression 
and migraine (r = 0.30, 95 % CI: 0.18–0.43), suggesting shared genetic 
vulnerability between these conditions [53]. Although not specific to 
migraine, a recent GWAS meta-analysis on anxiety disorders identified 
47 local genetic correlations with other psychiatric disorders, including 
MDD, which has been strongly associated with migraine [20,54]. 
Furthermore, the glutamate pathway has been implicated in the path
ophysiology of both migraine and anxiety disorders. A GWAS study 
identified an association between migraine and a SNP (rs1835740); this 
SNP is located near genes that regulate glutamate homeostasis, further 
supporting the role of excitatory neurotransmission dysregulation in the 
comorbidity of these conditions [55].

2.2.1.2. Neurotransmitters. Dysfunction of serotonin, dopamine, and 
gamma aminobutyric acid (GABA) has been proposed as a key mecha
nism underlying the comorbidity of anxiety and migraine. Serotonin, a 
neurotransmitter involved in mood regulation and pain modulation, has 
been shown to be altered in both conditions, suggesting a shared path
ophysiological pathway [56,57]. Dopamine also plays a crucial role in 
both anxiety and migraine, with evidence indicating that comorbid 
migraine and anxiety are associated with dopamine D2 receptor NcoI 
alleles [58,59]. Additionally, certain dopamine antagonists have been 
found to alleviate symptoms of both migraine and anxiety, further 
supporting the role of dopaminergic dysregulation in their co- 

occurrence [60].

2.2.1.3. Role of hormones. Sex hormones play a critical role in the co
morbidity of anxiety and migraine, similar to their involvement in 
depression. Evidence suggests that anxiety symptoms often exacerbate 
during migraine attacks, particularly during estrogen withdrawal just 
before the onset of menstruation [61]. Additionally, perimenopause, a 
phase marked by significant hormonal fluctuations, has been associated 
with increased migraine activity and heightened vulnerability to mood 
disturbances, including anxiety [62]. These findings highlight the in
fluence of hormonal regulation in the overlapping pathophysiology of 
migraine and anxiety disorders.

2.2.1.4. Worsening anxiety in relation to migraine attacks. Recurrent 
migraine attacks may worsen anxiety through several interconnected 
mechanisms, including heightened sensitization and hyperexcitability of 
limbic structures such as the amygdala, insula, and prefrontal cortex, 
dysregulation of serotonergic pathways, and maladaptive stress re
sponses involving the hypothalamic–pituitary–adrenal axis [25,63]. 
These neurobiological alterations foster a persistent state of threat 
perception and emotional dysregulation. Moreover, repeated pain epi
sodes may heighten anxiety sensitivity and promote catastrophic in
terpretations of bodily sensations, leading to avoidance behaviors and 
further amplification of anxiety.

2.2.2. Diagnosis of patients with migraine and comorbid anxiety
The diagnosis of migraine in patients with comorbid anxiety follows 

a similar approach to that of comorbid depression, another mood dis
order. Most patients exhibit enough symptoms to confirm a diagnosis, 
though severe anxiety may complicate or influence this process. 
Notably, comorbid anxiety is more prevalent than comorbid depression, 
and migraine symptoms tend to be more severe in individuals with co- 
occurring anxiety [64]. Therefore, it is crucial to assess anxiety in pa
tients with migraine who seek medical care, as they often present with 
more severe symptoms. Moreover, anxiety frequently coexists with 
depression, and the presence of both conditions further exacerbates 
migraine severity and associated distress [6,65] (See Fig. 1). These 
findings underscore the importance of comprehensive psychiatric eval
uation in migraine management to improve patient outcomes.

2.2.3. Treatment of patients with migraine and comorbid anxiety
Non-pharmacological treatments such as CBT, biofeedback, relaxa

tion training, and mindfulness-based interventions have demonstrated 
effectiveness in reducing headache frequency, improving anxiety 
symptoms, and enhancing quality of life in pediatric migraine 
[39,66,67]. Among these, CBT shows the most robust evidence, partic
ularly when combined with medication, outperforming education or 
standard care alone. These interventions are increasingly recommended 
as first-line or adjunctive therapies for managing migraine in children 
and adolescents. Pharmacological interventions effective for both anx
iety and migraine can be utilized in the management of migraine co
morbid with anxiety. Although SSRIs have not demonstrated efficacy in 
migraine treatment through clinical trials, their use in panic disorder 
may alleviate comorbid migraine symptoms [68]. SNRIs, such as ven
lafaxine and duloxetine, have shown efficacy in treating both anxiety 
and depression, suggesting potential benefits for comorbid migraine 
[69]. Pregabalin, which is used for the treatment of GAD, has been 
suggested as a prophylactic option for CM based on findings from an 
open-label study [70]. Additionally, topiramate, a well-established 
prophylactic medication for migraine, has demonstrated effectiveness 
in treating social phobia [71].

2.3. Bipolar disorder

The association between bipolar disorder (BD) and migraine in 
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children and adolescents has been increasingly recognized, although 
empirical evidence remains limited compared to adult populations. 
Epidemiological data indicate that the prevalence of migraine is mark
edly higher in youth with BD compared to healthy controls, with some 
studies reporting an adjusted odds ratio as high as 14.76 [72]. This 
comorbidity is particularly notable in bipolar II and bipolar NOS sub
types, and is often associated with greater affective lability, higher 
severity of depressive symptoms, and increased functional impairment. 
Familial studies further support this relationship, showing that parental 
history of migraine increases the risk of BD in offspring, independent of 
parental BD status [73].

2.3.1. Mechanisms underlying the comorbidity of BD and migraine
BD shares high heritability with other mood disorders. In addition, a 

family history of BD has been reported to be associated with an 
increased risk of developing migraines [74,75]. These results suggest 
that genetic factors contribute not only to the development of BD and 
migraines individually but also to their co-occurrence. Similar to other 
mood disorders discussed above, serotonergic, dopaminergic, and glu
taminergic dysfunction are implicated in the pathogenesis of BD; 
therefore, abnormalities in these neurotransmitter systems in in
dividuals with migraine may contribute to the observed comorbidity 
[76–78].

2.3.1.1. Worsening BD in relation to migraine attacks. Recurrent 
migraine in children and adolescents is significantly associated with 
increased risk and severity of BD, with comorbidity linked to worse 
psychiatric outcomes, including more frequent depressive episodes, af
fective lability, and functional impairment [72]. Shared pathophysio
logical mechanisms include dysregulated serotonergic, dopaminergic, 
and glutamatergic signaling, genetic vulnerability, chronic neuro
inflammation, and mitochondrial dysfunction [79]. Elevated proin
flammatory cytokines (e.g., TNF-α, IL-1β, IFN-γ), oxidative stress, and 
sleep disturbances may further contribute to mood instability. These 
findings underscore the need for early recognition and integrated 
treatment approaches to prevent illness progression in affected youth.

2.3.2. Diagnosis of patients with migraine and comorbid BD
BD is less prevalent than other mood disorders such as anxiety and 

depression; however, it still affects a significant proportion of the pop
ulation. Like other mood disorders, BD frequently co-occurs with 
migraine [80]. It is crucial to distinguish BD from depression or anxiety 
when diagnosing mood disorders, as these conditions may manifest at 
different times. Moreover, BD is often associated with greater symptom 
severity and functional impairment compared to unipolar mood disor
ders, underscoring the importance of accurate diagnosis and appropriate 
clinical management [81].

2.3.3. Treatment of patients with migraine and comorbid BD
In children and adolescents with comorbid BD and migraine, non- 

pharmacological treatment should be comprehensive and 

individualized. Effective strategies include family-based psycho
education, cognitive-behavioral therapy, and social rhythm therapy for 
mood stabilization, along with behavioral interventions such as 
biofeedback, relaxation, mindfulness, and lifestyle modifications for 
migraine [82]. Non-invasive neuromodulation and nutraceuticals may 
also be considered when medication is limited, supporting an integrated 
approach to managing both conditions.

Among the pharmacological treatments with established mood- 
stabilizing properties in BD, valproate and topiramate have also 
demonstrated efficacy in managing migraine [83]. Additionally, some 
evidence supports the effectiveness of lamotrigine in preventing 
migraine, particularly in cases of migraine with aura [84]. The shared 
mechanisms of action of these medications suggest a potential overlap in 
the pathophysiological processes underlying both BD and migraine. 
Conversely, the use of SSRIs and, to an even greater extent, SNRIs has 
been associated with an increased risk of exacerbating manic episodes or 
inducing a more rapid cycling course in BD [85]. Given that migraine 
frequently precedes the diagnosis of BD, the use of antidepressants to 
manage migraine or early depressive symptoms may inadvertently 
trigger manic episodes [86]. This highlights the potential risk of 
misdiagnosis and inappropriate treatment in patients with comorbid BD 
and migraine, underscoring the need for careful clinical evaluation and 
therapeutic decision-making.

2.4. ASD

ASD is a complex neurobehavioral disorder characterized by diffi
culties in social interaction and communication, distinctive behaviors, 
and altered sensory processing [87]. ASD is postulated to result from 
various pathological processes that lead to characteristic behaviors, and 
it is seen in conjunction with a wide range of conditions [88,89]. 
Migraine has been reported as one of the various comorbidities of ASD. 
To date, three studies have reported the co-occurrence of ASD and 
migraine, documenting a high prevalence of migraines in individuals 
with ASD [90–92]. A summarization of the noteworthy findings from 
studies on the comorbidity between ASD and migraine is presented in 
Table 1. Moreover, individuals with ASD who have migraines also have 
other psychiatric conditions, such as depression and anxiety [90].

2.4.1. Mechanism behind the comorbidity of ASD and migraine
Both ASD and migraine exhibit sensory hypersensitivity, with 

research indicating partially overlapping neurobiological mechanisms, 
such as altered thalamocortical connectivity and neurotransmitter dys
regulation (GABA, serotonin, et al.), as well as shared genetic risk in ion 
channel genes (e.g., CACNA1A, SCN1A) [93]. However, while ASD- 
related hypersensitivity is pervasive and interacts with social- 
emotional regulation, migraine hypersensitivity is episodic and closely 
linked to trigeminothalamic pathway sensitization, highlighting both 
shared and distinct mechanisms. This shared hypersensitivity may be 
the mechanism for the coexistence of the two conditions [94,95]. Se
rotonin has been implicated in both pain sensitivity and abnormal 

Fig. 1. The impact of comorbid depression/anxiety and migraine on migraine outcomes.
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behavior in individuals with ASD [96]. Dysregulation of serotonin in the 
central nervous system has been respectively reported in children with 
ASD [97], and altered serotonin levels in the brain and blood were also 
observed [98]. Changes in regional activity in ASD correlate spatially 
with several key neurotransmitter systems, including dopaminergic, 
glutamatergic, GABA, and cholinergic systems, where changes are also 
observed in migraine [99]. Neuroinflammation plays significant roles in 
migraine, while mast cell-mediated neuroinflammation is hypothesized 
to play a role in ASD [100,101]. A wide range of gastrointestinal signs 
and symptoms are present in both migraine and ASD [102]. Such 
gastrointestinal symptomatology is attributed to a dysfunctional gut–
brain axis in both migraine and ASD [103,104]. Genes such as CACNA1A 
and their homologs have been implicated in both migraine and ASD 
[105,106].

2.4.2. Diagnosis of migraine in children and adolescents with ASD
Diagnosing migraine in children and adolescents with ASD is chal

lenging due to communication difficulties, atypical symptom expres
sion, and the limitations of adult-oriented diagnostic criteria. Unlike 
adults, these children may be unable to describe headache characteris
tics, instead expressing pain through behavioral changes such as irrita
bility, withdrawal, or aggression. Sensory abnormalities common in 
ASD, such as baseline light or sound sensitivity, can mask migraine- 
associated symptoms. Additionally, comorbid conditions (e.g., ADHD, 
epilepsy) and medications may confound the clinical picture. The cur
rent migraine criteria, the third edition of International Classification of 
Headache Disorders, reliant on verbal self-report and typical symptom 
profiles, may not capture the full spectrum of migraine presentations in 
this population, often leading to underdiagnosis or misdiagnosis. Clin
ical judgment based on behavioral cues and caregiver observations is 
essential [107].

When obtaining a medical history from children and adolescents 
with ASD, clinicians should collect a comprehensive medical and psy
chiatric history, family history, potential headache triggers, and sleep 
patterns from both the child and their parents or caregivers. If the his
tory reveals any “red flags” suggestive of an alternative underlying cause 
for headaches, appropriate diagnostic testing should be conducted to 

assess for secondary etiologies.

2.4.3. Treatment of migraine in patients with ASD
In children and adolescents with both migraine and ASD, non- 

pharmacological treatments must be tailored to address sensory sensi
tivities, communication difficulties, and behavioral rigidity. Strategies 
such as structured routines, visual supports, sensory modulation tools (e. 
g., noise-canceling headphones), and simplified relaxation techniques 
can be effective when individualized [67,108,109]. Parental involve
ment and school-based accommodations are also essential.

In principle, the treatment of migraine in children with ASD follows 
the same approach as in children without ASD. Acute treatment is 
essential for most children with ASD, and if acute therapy proves 
inadequate or headache frequency is high, prophylactic treatment 
should be considered. The selection of prophylactic medication should 
account for its potential effects on ASD-related symptoms. For instance, 
if comorbid depression is present, medications that address both 
depression and migraine, such as SNRIs, may be preferred. Although 
topiramate is commonly used for migraine prophylaxis, it is associated 
with cognitive decline. If behavioral deterioration occurs following the 
use of topiramate, transitioning to an alternative prophylactic medica
tion should be considered.

2.5. Attention-deficit/hyperactivity disorder

The association between primary headaches and ADHD has been 
long recognized. Furthermore, headaches are frequently reported as side 
effects of stimulant medications, which remain the most effective 
treatment for ADHD. Both migraine and ADHD exhibit high comorbidity 
with anxiety, depression, and sleep disorders and are strongly influenced 
by genetic factors [55,110]. Despite these commonalities, both condi
tions can significantly impact an individual’s functioning, including 
academic and occupational performance [111,112]. A systematic re
view of 14 studies identified a positive association between ADHD and 
migraine, with an odds ratio of 1.322 (95 % confidence interval: 
1.018–1.717). However, this significant association was not observed in 
individuals with tension-type headaches [113]. A summarization of the 
noteworthy findings from studies on the comorbidity between ADHD 
and migraine is presented in Table 2.

2.5.1. Mechanisms underlying comorbidity of ADHD and migraine
The comorbidity between ADHD and migraine has been attributed to 

shared neurobiological pathways, genetic factors, autonomic nervous 
system dysfunction, and inflammatory processes. Dysregulation of the 
dopaminergic system is implicated in both conditions, as dopamine 
plays a critical role in attention regulation and pain modulation. Ab
normalities in dopamine transmission may therefore contribute to the 
pathophysiology of both ADHD and migraine [114,115]. Genetic studies 
further support this association, demonstrating that individuals with 
ADHD are more likely to have relatives with a history of migraine, 
suggesting a hereditary component [116]. Both migraine and ADHD are 
associated with abnormal ANS function. ANS dysfunction is evident 
through symptoms like alterations in heart rate and blood pressure, 
gastrointestinal disturbances, and other autonomic manifestations dur
ing migraine attacks [117]. Similarly, individuals with ADHD may 
exhibit signs of ANS dysregulation, including irregular heart rate and 
blood pressure, which could be linked to the characteristic hyperactivity 
and impulsivity associated with the disorder [118]. Chronic inflamma
tion has been proposed as a potential link between the two conditions, as 
elevated levels of pro-inflammatory cytokines have been observed in 
both ADHD and migraine, indicating a possible role of systemic 
inflammation in their comorbidity [119,120].

2.5.2. Diagnosis of migraine in patients with ADHD
Diagnosing migraine in patients with ADHD is challenging due to 

overlapping symptoms, medication effects, and comorbidities. Clinical 

Table 1 
A brief overview of the studies on the comorbidity between autism spectrum 
disorder and migraine.

Studies Setting Participants Frequency 
of migraine

Other findings

Underwood 
et al., 
2019 [91]

Data was 
obtained from 
the National 
Centre for 
Mental Health, 
UK

105 adults 
with ASD 
having 
intellectual 
disability; 76 
matched 
controls

42.7 % in 
adults with 
ASD and 
20.5 % in 
controls

High rate of 
comorbid 
psychiatric 
disorders, 
including 
depression 
(62.9 %) and 
anxiety (55.2 
%), in adults 
with ASD.

Sullivan 
et al., 
2014 [90]

Online survey, 
USA

81 children 
with ASD; no 
control 
participants

28.4 % High sensory 
hyperactivity 
in children 
with ASD 
having 
migraine.

Victorio, 
2014 [92]

Retrospective 
chart review, 
Denmark

18 patients 
with ASD

11 (61 %) 
patients; 
8 had 
migraine 
without 
aura and 3 
had 
migraine 
with aura

ASD, autism spectrum disorder.
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features such as difficulties in concentration and heightened sensitivity 
to external stimuli, common to both conditions, may lead to diagnostic 
ambiguity [110]. Both conditions share cognitive impairments, such as 
difficulty concentrating and sensitivity to stimuli, increasing the risk of 
symptom misattribution [121]. Additionally, ADHD medications, 
particularly stimulants, may induce headaches, complicating the 
distinction between medication side effects and migraine episodes 
[122]. The frequent coexistence of ADHD with mood disorders, which 
are also linked to migraine, further obscures the diagnostic process. 
Moreover, attention and memory deficits in ADHD can lead to incon
sistent symptom reporting, hindering accurate diagnosis and manage
ment [121]. A comprehensive, multidisciplinary approach is essential 
for effectively assessing and treating migraine in individuals with 
ADHD.

2.5.3. Treatment of migraine in patients with ADHD
In children and adolescents with migraine and comorbid ADHD, non- 

pharmacological treatments include behavioral therapy, CBT, neuro
feedback, biofeedback, mindfulness-based interventions, executive 
function training, and lifestyle modifications such as regular exercise, 
healthy diet, and sleep hygiene [66,123]. These approaches aim to 
improve both headache and ADHD symptoms by enhancing emotional 
regulation, attention, and coping skills, while avoiding the potential side 
effects of medication. Neurofeedback and biofeedback have shown 
promise in reducing behavioral problems, anxiety, and hyperactivity, 
while behavioral interventions and mindfulness can further support self- 
regulation and functional outcomes [124].

In principle, the treatment of migraine in individuals with ADHD 
follows a similar approach to that used in individuals without ADHD, 
encompassing acute therapy for headache relief and preventive mea
sures when necessary [125]. However, certain ADHD medications may 
exacerbate migraine symptoms, requiring careful assessment to deter
mine whether symptom worsening is attributable to pharmacological 
treatment [110]. In addition to medication, non-pharmacological in
terventions such as trigger avoidance, regular physical activity, and 
stress management are commonly recommended [126]. Individuals 
with ADHD, are, however, more susceptible to lifestyle factors that may 
aggravate migraine, including irregular sleep patterns, inconsistent di
etary habits, and heightened stress levels. Consequently, addressing 
these factors is an integral component of the treatment plan. Moreover, 
comorbid mood disorders, such as depression and anxiety, frequently 
coexist with both migraine and ADHD, potentially exacerbating symp
tom severity. Therefore, effective management of these conditions is 
essential to optimize treatment outcomes and enhance overall patient 
well-being.

3. Additional psychiatric conditions comorbid with migraine

Post-traumatic stress disorder (PTSD), substance use, somatoform 
disorders, and eating disorders have been identified as having signifi
cant associations with migraine in pediatric population. Pediatric 
migraine is increasingly recognized to co-occur with PTSD in children 
and adolescents, with trauma exposure contributing to migraine severity 
and frequency. Studies focusing specifically on pediatric populations 

Table 2 
A brief overview of the studies on the comorbidity between attention-deficit/ 
hyperactivity disorder and migraine or headache.

Studies Setting Participants Findings

Fasmer 
et al., 
2012 
[139]

Norwegian 
prescription 
database

18,481 anti-ADHD 
drug users

Odds ratio for anti- 
migraine drugs among 
ant-ADHD drug users: 
1.76–2.81. 
2.4 % of men and 8.5 % 
of women who were 
prescribed anti-ADHD 
drugs also received 
prescriptions for 
antimigraine drugs.

Fasmer 
et al., 
2011 
[110]

Cross-sectional 
and case-control 
study, Norway

572 adults with 
ADHD; 675 
controls

The prevalence of 
migraine was 28.3 % 
(OR = 1.67; 95 % CI: 
1.28–2.17). High 
depression, anxiety, and 
bipolar disorder in 
ADHD group

Arruda 
et al., 
2014  
[140]

Cross-sectional 
population study, 
Brazil

846 children Children with migraine 
had a higher risk of 
adjustment

Genizi 
et al., 
2013 
[141]

Retrospective 
chart review, 
Israel

243 children and 
adolescents with 
primary 
headaches

28 % of children and 
adolescents with 
primary headaches had 
ADHD.

Pavone 
et al., 
2012 
[142]

Retrospective 
case-control, Italy

560 children in a 
university hospital

No significant difference 
in the frequency of 
ADHD between 
headache and control 
groups.

Riva et al., 
2011 
[143]

Prospective case- 
control, Italy

43 and 19 children 
with migraine and 
tension-type 
headache; 52 
controls

No significant difference 
in the frequency of 
ADHD among the three 
groups

Genizi 
et al., 
2016  
[144]

Prospective 
cohort, Israel

230 10th grade 
students

No significant difference 
in the frequency of 
ADHD between 
headache (27 %) and 
control (23 %) groups.

Strine 
et al., 
2006 
[145]

Population-based 
study, USA

9264 children Children with headache 
were 3.2 times more 
likely to have difficulties 
compared those without 
headache

Lateef 
et al., 
2009 
[146]

Cross-sectional, 
USA

10,918 children 17.1 % had migraine. 
Children with headache 
had more learning 
disabilities (14.62 %, 
OR = 1.59; 95 % CI: 
1.26–2.02)

Pitrou 
et al., 
2010 
[147]

Cross-sectional, 
France

2324 children Children with headache 
had a higher risk of 
ADHD, Odds ratio: 2.02 
(95 % CI: 1.16–3.51)

Jameson 
et al., 
2016 
[148]

Cross-sectional, 
USA

550 adolescents 
with ADHD; 5933 
controls

Adolescent with ADHD 
had a higher risk of 
migraine (37.3 %) than 
controls (31.6 %, OR: 
1.46; 95 % CI: 
1.07–1.98)

Arruda 
et al., 
2012 
[149]

Cross-sectional, 
Brazil

5671 children Children with migraine 
showed poor school 
performance.

Arruda 
et al., 
2010 
[150]

Population study, 
Brazil

1856 children Children with migraine 
(23.7 %, RR: 2.6; 95 % 
CI: 1.6–4.2) and tension- 
type headache (18.4 %, 
RR: 2.1; 95 % CI: 
1.4–3.2) had a higher 
risk of ADHD than those  

Table 2 (continued )

Studies Setting Participants Findings

without headache (8.1 
%).

Mazzone 
et al., 
2006 
[151]

Cross-sectional, 
Italy

67 and 47 children 
with migraine and 
tension-type 
headache; 36 
controls

Hypersensitivity 
symptoms were elevated 
in migraine and tension- 
type headache groups 
compared to controls

ADHD, attention-deficit/hyperactivity disorder; OR, odds ratio; CI, confidence 
interval; RR, relative risk.
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report that PTSD symptoms exacerbate migraine-related disability and 
psychological distress [127,128]. Early identification and trauma- 
informed care are critical in managing these comorbidities in children 
[129].

The relationship between pediatric migraine and substance use dis
orders is complex and somewhat inconsistent across studies. While some 
research in adolescents suggests an increased risk of substance use, such 
as alcohol and drug abuse among migraineurs, other studies have not 
confirmed a direct association [130,131]. The high comorbidity be
tween bipolar disorder and substance use may partly explain these dis
crepancies. In clinical populations, substance use disorders often co- 
occur with a variety of psychiatric conditions, including migraine, and 
may complicate both diagnosis and management in pediatric patients 
[132].

Somatoform disorders, particularly in the form of somatoform 
headaches, are frequently observed in children and adolescents with 
migraine. Approximately 10 % of pediatric patients presenting with 
headache in neurology settings may exhibit somatoform features. These 
children often have additional biological and psychosocial risk factors, 
such as coexisting psychological disorders, chronic illness, or dysfunc
tional family environments [133]. The overlap between migraine and 
somatoform symptoms, including vertigo and dizziness, is particularly 
prominent in adolescent girls, highlighting the need for comprehensive 
psychological assessment in pediatric headache management [134].

There is growing evidence of a significant association between 
migraine and eating disorders in pediatric populations, including 
anorexia nervosa, bulimia nervosa, and binge eating disorder. Studies 
have shown that symptoms of eating disorders are more prevalent 
among teenagers with migraine, especially in females, with bulimia 
nervosa symptoms being 1.5 times more likely in migraineurs 
[135,136]. Furthermore, migraine severity and disability scores posi
tively correlate with disordered eating attitudes, anxiety, and depres
sion, suggesting shared neurobiological and psychosocial risk factors 
[136]. A Finnish study of adolescents reported that the prevalence of 
migraine was nearly twice as high in women with anorexia nervosa or 
bulimia nervosa compared to those without an eating disorder (22 % vs. 
11 %) [137]. However, further analysis revealed that this association 
was mediated by depression, suggesting that eating disorders may in
crease migraine risk in certain subgroups through comorbid psychiatric 
conditions, such as anxiety and depression. Given the established link 
between eating disorders and depression, clinicians should remain 
vigilant for depressive symptoms in individuals with migraine who are 
underweight or experiencing rapid weight changes. Additionally, spe
cific behaviors associated with eating disorders, such as dieting, fasting, 
or skipping meals, are commonly reported migraine triggers [138].

4. Conclusions

This review examines the relationship between migraine and various 
psychiatric comorbidities focusing pediatric populations. Psychiatric 
comorbidity is more common in severe forms of migraine or CM and 
medication-overuse headache, with depression identified as a signifi
cant factor in the transformation of CM from EM. Individuals with 
migraine have an increased risk of depression and anxiety, and vice 
versa. Recently, BD and substance abuse have also been reported to have 
a significant relationship with migraine. The close relationship between 
migraine and mood disorders suggests a shared pathogenesis and con
tributes to our understanding of the pathogenesis of migraine and mood 
disorders. To date, reports of ASD and ADHD comorbidity with migraine 
are scarce; however, most studies have reported a significant associa
tion. Unlike mood disorders, diagnosing migraines in patients with ASD 
and ADHD can be particularly challenging, owing to the overlapping 
symptoms and a tendency for under-reporting. In addition, medications 
for ASD and ADHD may affect migraine symptoms. Therefore, evalu
ating psychiatric comorbidities is a crucial aspect of migraine manage
ment. If such psychiatric comorbidities are identified, they should be 

carefully addressed and appropriately treated. Nevertheless, it remains 
essential to conduct thorough migraine evaluations and provide 
appropriate treatment, even when a psychiatric disorder is diagnosed.
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children with headaches. Psihologijske teme 2007;16:201–24.

[53] Ligthart L, Nyholt DR, Penninx BW, Boomsma DI. The shared genetics of migraine 
and anxious depression. Headache 2010;50:1549–60.

[54] Friligkou E, Løkhammer S, Cabrera-Mendoza B, Shen J, He J, Deiana G, et al. 
Gene discovery and biological insights into anxiety disorders from a large-scale 
multi-ancestry genome-wide association study. Nat Genet 2024;56:2036–45.

[55] Anttila V, Stefansson H, Kallela M, Todt U, Terwindt GM, Calafato MS, et al. 
Genome-wide association study of migraine implicates a common susceptibility 
variant on 8q22.1. Nat Genet 2010;42:869–73.
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