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Abstract. – OBJECTIVE: Primary headache 
disorders in children are one of the most prom-
inent topics in the pediatric neurology liter-
ature. However, there are many unsolved as-
pects, including the conditions associated with 
migraine. The present study aims to report on 
the frequency of behavioral comorbidities in the 
setting of primary headache in childhood. 

PATIENTS AND METHODS: In this study, we 
enlisted 475 children (290 males and 185 fe-
males; ratio 1.6:1), aged 4 to 14 years, who were 
affected by primary headache. In direct inter-
views, children and parents gave information 
on the association of their headache with, atten-
tion-deficit/hyperactivity disorder, learning dis-
abilities, tics, anxiety, depression, and obses-
sive-compulsive disorder. Other 475 children 
with no history of headache or recognized neu-
rological conditions were matched for age, sex, 
race, and socioeconomic status and were used 
as controls.

RESULTS: A significant association of prima-
ry headache was found with anxiety and depres-
sion (p-value <0.001); overall, behavioral disor-
ders were more common in children who ex-
perienced headache than in controls (p-value 
<0.001). 

CONCLUSIONS: Primary headache in chil-
dren is not associated with most of the common 
behavioral conditions. On the contrary, there 
was a significant association with anxiety and 
depression, as reported in adults.
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Introduction

Headache frequently occurs among children 
and adolescents and is one of the most common 
reasons for medical consultations in childhood. 
Headache is increasing in frequency from children 
of 3 years of age onwards, peaking in older chil-
dren  and adolescents. In  children, secondary he-
adache due to underlying etiologies are far more 
common than primary headache due to migraine.

Recognition of the temporal pattern of heada-
che along with focused neurological examination 
will help in narrowing down the etiology. The 
key goal in urgent care assessment is to identi-
fy children with underlying serious illnesses that 
require stabilization and urgent referral1.

Primary headache disorders in children have 
subdivided in migraine, cluster headache, ten-
sion-type headache (TTH), and other (uncom-
mon) types in children. These are one of the 
most frequent and studied topics in the pediatric 
specialties, especially in the neurology literature, 
but some aspects need to be clarify, including the 
clinical distinction between migraine and TTH, 
the comorbidity and/or other conditions associa-
ted with migraine, and the efficacy of the treat-
ments2-5. Differently from the childhood in adults, 
the comorbidity of primary headache disorders 
with several other conditions has been frequently 
reported, such as psychological or behavioral di-
sorders or depressive disturbances6-15.
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The present study aims to report the frequency 
of primary headache associated with emotional 
and behavioral disorders in children. 

Patients and Methods

This is a case-control study conducted in the 
outpatient area at the Unit of Pediatrics and 
Pediatric Emergency at the University Hospital 
Policlinico-OVE in Catania, Italy, concerning 
children and adolescents (<18 years) coming from 
the Eastern provinces of Sicily (Italy) and spora-
dically from the Western areas. We followed the 
rule of our Ethics Committee (Ct 12537), as well 
as the Helsinki Declaration.

A total of 475 patients consecutively diagnosed 
with primary recurrent headaches from January 
2011 to July 2019, according to the ICHD II cri-
teria (International Classification of Headache 
Disorders, 2nd edition)10, were included in the case 
group.

The children’s personal history was obtained, 
and general and neurological examinations were 
conducted, including blood pressure measure-
ments and routine laboratory tests. Magnetic re-
sonance imaging of the brain was performed in 
patients with anomalous clinical signs associated 
with headache. Children with single acute attack, 
increased intracranial pressure, previous trauma, 
fever, or other provocative causes of headache 
were excluded from our study.

A control group of other 475 children with no 
history of headache or recognized neurological 
conditions, matched for age, sex, race, and socio-
economic status, was randomly recruited from 
the same outpatient area.

Statistical Analysis
To establish the statistical significance of diffe-

rences between groups, the Fisher’s exact test and 
the Chi-square test for observed frequencies and 
the Student’s t-test for continuous variables were 
used, as appropriate. A logistic regression model 
was used to assess comorbidities associated with 
headache.

Results

The headache group consisted of 475 children 
and adolescents comprising 290 males and 185 
females. The diagnosis of primary headache was 
migraine in 114 patients, whereas 361 children 

were affected by TTHs: any substantial diffe-
rences were found between the two groups. He-
adache was found to be significantly associated 
with anxiety and depression (27% of children in 
the headache group vs. 8.3% of children in the 
control group, p<0.001) but not with other beha-
vioral disorders (Table I). Overall, psychiatric 
disorders were more common in children who 
experienced headache than in controls. Finally, 
the risk analysis showed that children in the 
headache group had 4.20 odds to have anxiety 
or depression compared with children in the 
control group (Figure 1).

Discussion

Primary headache disorders are one of the 
most common pathology in childhood and ado-
lescence. Moreover, albeit the pathophysiologic 
mechanism of the headache is looks to be similar 
each in kids and in adults, the classification, the 
evolution and therefore the medical aid show gre-
at variations9-11. 

In 2013, Costa et al11 hypothesized that muta-
tion in a calcium gene channel renders the indivi-
dual more sensitive to environmental factors, re-
sulting in a wave of cortical spreading depression 
when the attack starts. Shah and Kalra3 suggest 
that the pathophysiology of primary headache 
involves the neurovascular system and is based 
on the concept of cortical spreading depression 
and trigeminovascular activation, followed by 
transmission through the thalamus to higher cor-
tical structures. On the other hand, Alp et al4 have 
speculated that oxidants play an important role in 
the genesis of this disorder(s) founding high levels 
of total oxidants and the oxidative stress index in 
patients with migraine.

In kids, primary headache disorders have typi-
cally been associated to giddiness, childhood 
periodic syndromes, incontinence and travel il-
lness12 and this is in contrast to what is seen at 
adult age12.

Table I. Sample composition of our patients.

Patients	 N =475
Males	 N = 290 (61%)
Females	 N = 185 (39%)
Age	 4-14 years
Enrolling time	 January 2011 to July 2019
Migraine 	 N = 114
TTHS	 N = 361
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One major purpose of discussion, in the li-
terature, is the comorbidity of headache with 
behavioral and emotional disorders in kids. In the 
present study, there was no significant difference 
between the primary headache and control groups 
in the prevalence of attention-deficit/hyperactivi-
ty disorder, tics, obsessive-compulsive disorder, 
and learning disabilities. On the contrary, there 
was a significant association with anxiety and 
depression.

Bruijn et al9 found that healthy children had 
the same percentage to develop thought problems 
or withdrawn behavior, or social problems, or de-
linquent or aggressive behavior of children with 
migraine in a clinical setting. Somatic complaints 
and internalizing behaviors could also be addi-
tional disorders related to headache rather than 
different psychological or behavioral disorders. 
These authors concluded that healthy controls 
children do not exhibit psychological dysfun-
ctions and psychiatric comorbidity compared to 
children with migraine. In contrast, Pakalnis et 
al13 found significant comorbidity of migraines 
with signs of an oppositional defiant disorder.

Data from our cluster confirm the above resul-
ts9. However, we showed a big association with 
internalizing disorders, particularly anxiety and 
depression. The multiplied risk of depression in 
adults with headache has been well documented 
by many authors7,8 and Fuh et al14 found that the 
association between depressive disturbances and 
headache are frequent however with freelance 
impact. Antonaci et al15, in a study of young 
and adult patients, reported an increased risk of 
affective and anxiety disorders in patients with 
migraines compared with subjects without mi-
graine, especially in patients affected by daily 

chronic headache. Psychiatric comorbidity may 
indeed influence migraine evolution, leading to 
the chronic use of illicit substances. Isik et al16 
reported that headache is more common and 
disabling in children who have a lower socioeco-
nomic status. Thus, these children, can have other 
behavioral problems, or have parents or other 
relatives with psychiatric or somatic disorders. 
Isik et al16 also observed that the incidence of he-
adache could increase for the stress, the poor diet, 
and/or for restricted access to medical care due to 
a low socioeconomic status16. 

A lot of studies have linked childhood mal-
treatment to headache, specially to severity of 
illness, and also to migraine. Anda et al17 found 
a relationship between frequent headache du-
ring adulthood and adverse childhood experien-
ces (ACEs). Childhood maltreatment, physical, 
sexual, and emotional abuse, emotional and phy-
sical neglect were significantly associated with 
chronic migraine and transformed migraine17. 
Fearon and Hotopf6 concluded that headache in 
children could have a future negative course in 
adulthood with a high risk of chronic headache 
or other different physical and psychiatric symp-
toms. Their study was a population-based birth 
cohort and the results obtained showed that he-
adache in childhood are associated with several 
psychosocial factors. In the same way, Jette et al7  
asserted that migraine is related to major emotio-
nal disorder and bipolar and panic disorders. 

Hena et al18 found the association of depressive 
symptoms, pain (headache and stomachache), 
related to analgesic consumption, in addition to 
the association between depressive symptoms 
and analgesic consumption among adolescents. 
Just et al19 asserted that children and adolescents 

Figure 1. Results in our patients. Differences from the case and control group. Results in our patients’ risk analysis showed 
that children in the headache group had 4.20 odds to have anxiety or depression compared with children in the control group.
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with primary headache suffer more often from 
depression, anxiety, internalizing problems, and 
somatization than controls. They steered that co-
morbidity is an important risk factor for chronic 
primary headache in adulthood. 

A robust association between migraine, in 
patients between the ages of 18 and 65 years, 
and mood and anxiety disorders, together with 
depression, dysthymia, manic depression, panic 
attacks, phobic neurosis and specific anxiety 
disorder, was observed by Ratcliffle et al8. Ten-
sion-type headache (TTH) is a frequent type 
of headache disorder and imposes a significant 
burden, and there is scant information about the 
prevalence and impact of comorbid anxiety and 
depression among individuals with TTH20. Song 
et al20 reported that the prevalence of anxiety 
(9.5% vs. 5.3%, p=0.001) and depression (4.2% 
vs. 1.8%, p=0.001) was significantly higher than 
that of non-headache participants. Anxiety and 
depression were more prevalent in participants 
with TTH than in non-headache participants. In 
children with TTH these two conditions become 
more evident in correspondence of an exacer-
bation of headache symptoms20. Arruda and Bi-
gal21, in their population-based study, confirmed 
a higher prevalence of anxious symptoms in 
children and adolescents with migraine. A study 
of a large sample of schoolchildren in Taiwan 
reported by Wang et al22, showed that children 
affected by chronic headache had one or more 
psychiatric disorders, primarily mood or anxiety 
disorders, nearly the 47% of the sample of 122 
children22. Two years later, the same authors 
identified a higher frequency of suicidal ideation 
in younger adolescents with migraine with aura 
or high headache frequency. These associations 
were independent of depressive symptoms23, and 
Parisi24 stressed that increasing suicide risk was 
probably related to medication and medicine 
usage in adolescents with headache. Slater et 
al25 assessed comorbid psychiatric diagnoses in 
youth with CDH and showed that 29.6% of CDH 
patients met the criteria for at least one psychia-
tric diagnosis. Of those, anxiety disorders were 
the most common (16.6% of the sample). The 
most common anxiety diagnoses were specific 
phobia, generalized anxiety disorder, and obses-
sive-compulsive disorder. Mood disorders, on 
the other hand, were less prevalent (9.5%)25.

In addition, Merikangas et al26, found a power-
ful correlation between migraine, anxiety, and 
depression, which was also the same for the 
Young-HUNT Study27. Contrary to what we have 

reported. Kowal and Pritchard28 and Laurell et 
al29 showed a predominance of comorbidity with 
alternative pains instead of psychological pro-
blems issues. For children in the headache group, 
we recorded a significant association between 
primary headache, anxiety, and depression, as 
has been reported in adults. The nature of this 
relationship is still unknown, as well as if the 
relationship is specific to migraine or related to 
attack frequency. However, anxiety, more than 
depression, predicts the long-term persistence 
of migraine, TTH, and headache-related disa-
bility and reduces perceptions of efficacy with 
acute treatment30. Some authors recommend that 
psychiatric disorders may not specifically relate 
to migraine but to chronic illness, in general, 
finding no distinction in anxiety and depression 
levels between migraine and chronic non-hea-
dache pain samples31. Other scholars32 suggest 
that common genetic and/or environmental risk 
factors may underlie both migraine and psychia-
tric disorders. Children with migraine seem to 
be characterized by a higher prevalence of fami-
lial headache recurrence and parents’ psychiatric 
disorders than children with another headache 
subtypes33. Oelkers-Ax and Resh34 found that the 
transmission could also be environmental instead 
of genetic, with somatization representing a form 
of family “style”. On the other hand, anxiety and 
migraine, as well as depression and migraine, are 
associated with a specific gene polymorphism, 
supporting the hypothesis of a shared genetic 
linkage between these conditions35. In the last 
decades, new genetic risk variants have been 
identified and associated to psychiatric disorders 
and to common forms of migraine, but so far, 
little is known about the possible shared genetic 
risk factors for psychopathological comorbidities 
in headache36.

Identification and treatment of comorbid 
psychiatric conditions are essential to manage-
ment and prognostication in pediatric heada-
che37. An integrated, medical, and psychological 
approach in taking care of these young patients 
and their families is necessary30-39. Holroyd et 
al38 demonstrated that patients with chronic TTH 
were more likely to experience a clinically signi-
ficant reduction (50% or more) in headache index 
scores from psychotherapy (stress management, 
relaxation training, and cognitive coping therapy) 
combined with medication than medication alone 
(64% vs. 38%). These data suggest that a multi-
disciplinary treatment approach is recommen-
ded, and different treatment guidelines should 
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be implemented for patients with these comorbid 
psychiatric conditions40.

 

Conclusions

The results we have detected demonstrated that 
primary headache is a frequent disease in pedia-
tric age and frequently in the literature it is not 
associated with most of the common behavioral 
conditions.

The pathophysiology of the headache is presu-
med to be similar to that in adults, although clas-
sification, clinical course, comorbidity, prognosis 
and therapy show wide differences. In our series, 
we found an association between headache and 
anxiety/depression (27% of children in the hea-
dache group vs. 8.3% of children in the control 
group, p<0.001). Moreover, psychiatric disorders 
were more common in children who experien-
ced headache than in control group. Finally, the 
risk analysis showed that odds of anxiety and 
depression in children in the headache group is 
4.20 times more frequent than in children in the 
control group.
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