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Pediatric headache: a narrative review
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Headache is one of the most common neurological disorders in children and adults and can cause significant distress and disability in
children and their families. The spectrum of pediatric headaches is broad, and the underlying etiology is variable. The symptoms and
phenotypes of headaches in children may differ slightly from those in adults. It is important to have a good understanding of head-
aches in children and to distinguish between primary and secondary headaches through appropriate history assessment and neurolog-
ical examination. Accurate diagnosis and appropriate drug selection are helpful for effective treatment. This article reviews headaches
in children and adolescents, focusing on approaches for diagnosis and management.
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Introduction

Headache is the most common neurological disorder in children,
and its lifetime prevalence in the pediatric population is 88% [1].
In addition, headache can cause significant distress and disability in
children and their families [2]. Migraine in children is a disorder
that seriously interferes with daily life, including school life, in ap-
proximately 8% of children and adolescents in Korea [3].

The spectrum of pediatric headaches is broad, and the underly-
ing etiology can be as simple as a viral illness or as serious as a brain
tumor [4]. The clinician’s first task is to distinguish the few chil-
dren who have a dangerous underlying secondary cause of head-
ache from the majority who have a primary headache disorder
such as migraine [5]. This article reviews headaches in children
and adolescents, focusing on approaches for diagnosis and man-

agement.
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Epidemiology and characteristics

According to the “Global Burden of Disease Study 2016,” migraine
is the second largest disease burden, with greater “Years Lived with
Disability” than diabetes or bipolar disorder [6]. A popula-
tion-based study indicated that 17% of children in the United
States reported frequent or severe headaches in the past year [7].
The prevalence of headache in school-age children is similar in
boys and girls and increases with age in both sexes [8]. In a study
conducted in Korea, 29.1% of students experienced recurrent
headaches for 1 year, and the incidence increased gradually with
age [9]. The prevalence of recurrent headaches was higher in cities
than in rural areas and was higher in girls than in boys with increas-
ing age [10].

The most common primary headaches are tension-type head-
aches and migraines, and studies have shown that tension-type

headaches have a higher prevalence, although migraines are more
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painful and result in more frequent hospital visits [ 11]. Repetitive
headaches impede academic achievement and/or daily life due to
decreased concentration, tardiness, and absence from class [9].

The clinical manifestations of primary headaches in childhood
differ from those in adults [ 12]. Headache phenotypes may differ
between adults and children because childhood and adolescence
are times of active brain development and myelination [13]. Diag-
nosis and treatment decisions are often complicated by comorbidi-
ties that can coexist with a variety of primary headaches [ 14].

Diagnosis

The evaluation and diagnosis of headaches in children should be
based on thorough medical history, family observation, and exam-
ination [ 15]. A detailed history is essential to achieve the most im-
portant goal of distinguishing between primary and secondary
headache disorders [4]. The value of careful examination cannot
be overemphasized, as an abnormal neurological examination re-
sult is highly indicative of secondary headache pathology. A combi-
nation of detailed history and examination also reveals headache
red flags [4].

Migraine, which is characterized by moderate-to-severe head-
aches, is one of the most common types of primary headache.
Nausea, vomiting, and autonomic nervous system symptoms, such
as photophobia or phonophobia, may be present and aggravated
by daily activities [ 16]. Headache symptoms in children may differ

Table 1. ICHD-III beta diagnostic criteria for migraines in children

slightly from those in adults. Compared to that in adults, headache
duration is shorter in children, and gastrointestinal symptoms,
such as nausea, vomiting, and loss of appetite, are more common
and often improve after sleeping [ 17]. In young children, vomiting
and dizziness are more common than headache, making it difficult
to diagnose [ 18]. It is difficult for a child to accurately describe the
type of headache or accompanying symptoms; therefore, the diag-
nosis may be delayed [17].

The diagnostic criteria for pediatric migraines according to the
International Classification of Headache Disorders, 3rd edition
beta version (ICHD-III beta) are shown in Table 1 [3,19], and the
diagnostic criteria for children under S years of age are shown in
Table 2 [3,12].

Neurological emergency

Headache is the second leading neurological cause of emergency
room admissions. It is very important to assess red flags when doc-
umenting patient history and conducting clinical examinations
[20]. A recent change in headache pattern or a newly developed
headache within 3 months may be an important clue to a serious
underlying etiology. The “first” or “worst headache of my life” is a
description that sometimes accompanies an intracranial hemor-
rhage or central nervous system infection [20]. The combination
ofheadache and fever necessitates examination to exclude systemic

or neurological infections such as bacterial meningitis, viral menin-

Diagnostic criteria

Migraine without aura
A. At least five attacks fulfilling criteria B-D

B. Headache attacks lasting 4 to 72 hours (untreated or unsuccessfully treated)”

C. Headache has at least two of the following four characteristics: unilateral location, ®pulsating quality, moderate or severe pain intensity, aggravation

by or causing avoidance of routine physical activity

D. During headache, at least one of the following: nausea and/or vomiting, photophobia and phonophobia

E. Not better accounted for by another ICHD-III diagnosis

Migraine with aura
A. At least two attacks fulfilling criteria B and C

B. One or more of the following fully reversible six aura symptoms: visual, sensory, speech and/or language, motor, brainstem, retinal

C. At least two of the following four characteristics:

1. At least one aura symptom spreads gradually over 5 minutes, and/or two or more symptoms occur in succession

2. Each individual aura symptom lasts 5-60 minutes
3. At least one aura symptom is unilateral
4. The aura is accompanied, or followed within 60 minutes, by headache

D. Not better accounted for by another ICHD-III diagnosis, and TIA has been excluded

ICHD-IIl beta, International Classification of Headache Disorders, 3rd edition beta version; TIA, transient ischemic attack.

?Attacks may last 2 to 72 hours. More often bilateral in children.
Reprinted from Lee [3] according to the Creative Commons License.

https://doi.org/10.12701/jyms.2022.00528 279



Kim. Pediatric headache: a narrative review

Table 2. Proposed criteria for pediatric migraines in ages 5 years and younger

A. At least five headache attacks fulfilling the criteria from B to D
B. The headache lasts for 30 minutes or longer (untreated or treated)
C. The headache has at least one of the following characteristics:
1. Pain of at least moderate severity
2. Unilateral or bilateral headache
3. Throbbing or pounding nature of pain
4. Exertion intolerance; avoidance of walking or playing
D. The headache is associated with at least one of the following:
1. Loss of appetite, stomach discomfort, or dizziness

2. Sensitivity to light and sounds as indicated by inability to watch TV or play on the computer or on electronic games

3. Having one cranial autonomic symptom associated with headache attacks

Not better accounted for by other diagnoses

Reprinted from Lee [3] according to the Creative Commons License.

goencephalitis, encephalitis, and brain abscess [21].

Red flags

Detailed history taking and physical examination may reveal red
flags, suggesting a worrying cause of the headache [22]. According
to Medina et al. [23], in a study of 315 children, the probability of
brain tumors in patients with headaches for less than 6 months and
at least one red flag was approximately 4% compared to 0.4% in
those who had no red flag [23]. Red flags are presented in Table 3
[24].

Neuroimaging study

Other factors may warrant neuroimaging in certain clinical con-
texts, but do not represent absolute red flags when seen alone.
These include waking headaches, change in frequency of head-
ache, lack of family history, occipital headache, and new daily per-
sistent headaches [25].

When neuroimaging is indicated, noncontrast magnetic reso-
nance imaging (MRI) of the brain is often the most valuable exam-
ination. It is important to balance the risks of neuroimaging, such
as radiation exposure from computed tomography or sedation in
very young children, with the potential benefits of aiding diagnosis
and treatment [4]. Brain MRI can be performed more easily in Ko-
rea than in many other countries. However, this does not diminish
the importance of detailed medical history and neurological exam-

ination.
Comorbidities
Headaches are accompanied by depression or anxiety in children
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Table 3. Red flags for secondary headache

Headache red flag

Acute onset (<3 months)

Severe vomiting

High-risk underlying comorbidities

Fever

Focal motor abnormality

Changes in mood or personality over days or weeks
Altered conscious state

Seizures

Abnormal ocular movements, squint, pathological pupillary responses
Increase in severity or characteristics of the headache
Pain that wakes the child from sleep or occurs on waking
Ataxia, gait abnormalities, impaired coordination
Meningism

Occipital headache

Adapted from Manoyana et al. [24] according to the Creative Commons
License.

and adolescents, and are associated with higher rates of suicide at-
tempts. Headaches may be associated with obesity or attention
deficit disorder [16]. In addition, the prevalence rates of neurologi-
cal diseases such as sleep disorders and epilepsy are high in chil-
dren and adolescents with headaches [26].

In a study conducted in Korea, pediatric headache patients
showed higher levels on the somatic symptom, thought problems,
attention, and psychosis scales than a control group did. There
were no differences between groups with migraine and ten-
sion-type headaches [27]. Treatment response is poor in patients
with concomitant psychiatric and neurological disorders [28]. Ac-
companying symptoms should be alleviated, and quality of life
should be improved [29].
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Treatment

The goals of long-term migraine treatment include “reduction of
headache frequency, severity, duration, and disability; improve-
ment in quality of life; education and enablement of patients to
manage their disease to enhance personal control of their mi-
graine; and reduction of headache-related distress and psychologi-

cal symptoms” [1].

1. Lifestyle

The incidences of sleep deprivation, sleeping late, waking late, and
irregular sleep patterns due to excessive study are high among ado-
lescents. In particular, many students sleep late due to excessive
gaming, internet use, or smartphone use [30]. Patients with mi-
graine should aim to achieve adequate sleep, eat nutritious meals,
limit caffeine intake, maintain good hydration, and exercise regu-
larly. Blume [2] presented the SMART acronym for lifestyle
changes, which included sufficient Sleep, good Meals, regular and
appropriate Activity, stress management and Relaxation, and Trig-

ger avoidance.

2. Symptomatic medication for acute headache
Acetaminophen and ibuprofen are first-line treatments for symp-
tomatic and most primary headaches [31]. Symptomatic treat-
ments for migraines in children include nonsteroidal anti-inflam-
matory drugs (NSAIDs), analgesics, and agents commonly re-
ferred to as triptans [1].

Acetaminophen is effective for treating acute migraine in chil-
dren aged >4 years [32]. In addition, an intravenous formulation
is available and can be useful in the emergency department setting
[5]. Ibuprofen is also effective for acute migraine treatment in chil-
dren as young as 4 years of age [ 32]. Naproxen has a longer half-life
than ibuprofen and is safe and effective in adolescents in combina-
tion with sumatriptan [33]. Ketorolac is available as an oral tablet
and injectable formulation. However, in the emergency depart-
ment setting, it may not be as effective as prochlorperazine for
treating acute pediatric migraine [34]. Diclofenac is available in
tablet form. Triptan medications have been developed specifically
for the treatment of acute migraine [5] Seven of these agents are
available in the United States; however, in Korea, only almotriptan
is permitted for use in adolescents. Information on these drugs is
summarized in Table 4 [2,3,14].

When a pediatric patient with a headache visits the emergency
room, emergency treatment is performed to discriminate any sec-
ondary causes [35]. Normal saline hydration (10 mL/kg) may re-
lieve the symptoms of headaches, especially nausea and vomiting
[36]. Oral acetaminophen can be administered, and NSAIDs such
as ibuprofen and diclofenac are recommended. Depending on the
patient’s age, a combination of naproxen and a triptan may be con-
sidered [37]. As a second step, ketorolac or metoclopramide may
be administered intravenously [34], followed by oral almotriptan.
If relief is not achieved, a specialist may be consulted, and val-
proate, propofol, magnesium sulfate, and similar compounds may
be considered [3].

Table 4. Symptomatic medication for acute headache associated with pediatric migraine

Drug

Usual dosage

Maximum per day

Acetaminophen (syrup/tablet)
louprofen (syrup/tablet)
Naproxen sodium (tablet)
Diclofenac (tablet/injection)
Ketorolac® (injection)
Prochlorperazine (tablet)
Domperidone (solution/tablet)

Almotriptan (tablet)
Sumatriptan/naproxen (tablet)

IV: 0.5 mg/kg
Age >15yr: 10 mg

10 mg every 8 hr

10-12.5 mg/kg every 4-6 hr 75 mg/kg
Age > 13 yr: 650 mg every 6 hr 4,000 mg
10 mg/kg every 6-8 hr 30 mg/kg
Age > 12 yr: 200-600 mg every 6 hr 2,400 mg
5-7 mg/kg every 8-12 hr
Age >13 yr: 250 mg every 8 hr 1,250 mg
Per oral: 0.3-1 mg/kg every 8 hr 150 mg
IV, IM: 0.3-1 mg/kg every 12 hr 150 mg
15mg
60 mg
Age >5yr: 0.25 mg/kg every 8 hr 10 mg
Age >12yr: 5-10 mg every 8 hr 30 mg
Age >12yr:0.25 mg/kg every 8 hr 30 mg
Age >12yr:6.25-12.5 mg 25mg

Age >12yr: 10 mg/60 mg

85 mg/500 mg

IV, intravenous; IM, intramuscular.

IKetorolac can be administered every 6 hours, but should not be used for more than 2 days.
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Table 5. Summary of clinical practice guidelines of recommended
preventive medications for episodic migraines

Strength of recommendation

Level of evidence

Strong Weak
High Topiramate Valproic acid
Divalproex sodium Flunarizine
Propranolol
Metoprolol
Moderate Amitriptyline Atenolol
Nadolol
Candesartan
Low Nebivolol
Cinnarizine
Lisinopril

Levetiracetam
Zonisamide

Adapted from Im and Cho [38] according to the Creative Commons Li-
cense.

3. Prophylactic treatment

The goal of preventive treatment is to reduce the number of head-
ache attacks by at least 50% within 3 months and to reduce their
duration and severity [3]. According to the American Headache
Society, preventive treatment is “offered” or “considered” depend-
ing on the number of headaches and degree of disability. The crite-
ria for offering preventive treatment are > 6 days of headache per
month, >4 days of headache with moderate disability, and >3
days of headache with severe disability. The criteria for considering
preventive treatment are 4, 3, and > 2 days, respectively [38].

Pharmacological treatments recommended for migraine pro-
phylaxis include antidepressants (amitriptyline), antiepileptic
drugs (topiramate and divalproex sodium), beta-blockers (pro-
pranolol and metoprolol), and calcium channel blockers (flu-
narizine) [38]. The clinical guidelines for recommended prophy-
laxis are shown in Table 5 [38,39].

Four injectable prophylactics for migraine are available in the
United States; specifically, onabotulinumtoxin A and the monoclo-
nal antibodies erenumab, fremanezumab, and galcanezumab have
been approved for episodic and chronic migraines [40]. However,

in Korea, these are not yet permitted under the age of 18 years.

Conclusion

Pediatric headaches are common and most often caused by a pri-
mary headache disorder or a benign self-limiting cause [4]. Repeti-
tive headaches in children affect school life and friendships; inter-
fere with daily life, such as family relationships; and negatively af-

282  https://doi.org/10.12701/jyms.2022.00528

fect the quality of life. The treatment of headaches in children is
limited compared with that in adults. In addition, compared to oth-
er countries, there are restrictions on drugs that can be prescribed
due to Korea’s insurance standards. Accurate diagnosis and appro-
priate drug selection are helpful in the treatment of pediatric head-

ache.
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