
Headache is a common complaint in children 
and adolescents with an overall prevalence of

around 60%. Tension-type headache and migraine
are the most common types of primary headache.
The diagnosis of headache disorders is usually made
on clinical assessment and the application of accept-
able classification and diagnostic criteria, and inves-
tigations are rarely necessary.

Available and licensed medications for the treat-
ment of headache in children are limited, but when
used alongside non-pharmacological measures, chil-
dren can achieve good control of their headache.

Introduction
Headache affects children of all ethnic and socioeco-
nomic groups. In a systematic review of population-
based studies, around 60% of children and adolescents
had headache over the past three to 12 months with
more girls affected than boys over the age of 12 years.1

Episodic tension-type headache (TTH) is the most
common headache disorder with a prevalence of
12–25% followed by migraine at around 8%.1–4

Chronic TTH affects around 1% of children (mainly
adolescents).5 Other primary headaches are rare and
reliable data are hard to find. Chronic daily headache,
commonly due to TTH, is a common cause of refer-
ral to specialist clinics and may be disproportionately
represented.6

Primary headaches have a complex genetic basis
and follow the biopsychosocial model in clinical pres-
entation, trigger factors, comorbidity and in response
to treatment.7 The trigeminocervical complex in the
brainstem, with its extensive network of neuronal con-
nections to the cerebral cortex, the thalamus, the vas-
cular system and the dura matter, plays an important
role in the pathogenesis of migraine attacks and pos-
sibly other headache disorders.8,9 Physiological, envi-
ronmental or emotional factors may trigger a
micro-neuroinflammation in genetically predisposed
individuals, causing an increase in vascular perme-
ability, plasma extravasation and neurotransmitters
release leading to the secondary neurological, sen-
sory and pain phenomena.10

Classification of headache disorders
The International Classification of Headache
Disorders, now in its third edition (ICHD-3 beta), pro-
vides a comprehensive, reliable and most utilised tool
for the assessment of headache disorders.11 Although
ICHD-3 is heavily biased towards headache in adults,
the system is applicable and reliable in paediatric
practice with minor modifications.

Headache disorders are divided into primary 
and secondary headaches. Primary headaches
include: (1) migraine; (2) tension-type headache; (3)
trigeminal autonomic cephalalgias; and (4) other 
rare primary headaches. Secondary headaches in chil-
dren are uncommon, but it is essential to make 
early diagnosis of serious neurological disorders 
such as brain tumours and idiopathic intracranial
hypertension.

The new classification of migraine (Table 1) intro-
duces chronic migraine as an important subtype of
migraine and expands on the childhood abdominal
migraine, cyclical vomiting, paroxysmal torticollis and
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1. Migraine without aura
2. Migraine with aura

• Migraine with typical aura
• Migraine with brainstem aura
• Hemiplegic migraine
• Retinal migraine

3. Chronic migraine
4. Complications of migraine

• Status migrainosus
• Persistent aura without infarction
• Migrainous infarction
• Migraine aura-triggered seizure

5. Probable migraine
• Probable migraine without aura
• Probable migraine with aura

6. Episodic syndromes that may be associated with
migraine
• Cyclical vomiting syndrome
• Abdominal migraine
• Benign paroxysmal vertigo
• Benign paroxysmal torticollis

Table 1. Classification of migraine – ICHD-3 beta.11



paroxysmal vertigo. TTH is classified according to the
frequency of attacks as infrequent, frequent and
chronic TTH.

Causes of headache in children and adolescents
The diagnosis of headache disorders is based on a clin-
ical history, clinical examination and prospective
headache diaries. History should include: the duration
of headache disorder; frequency and duration of attacks;
severity of pain; site of maximum pain; quality of pain if
the child is able to describe this; known trigger factors;
and warning symptoms. Enquiry is made on the pres-
ence or absence of anorexia, nausea, vomiting, light and
noise intolerance and other sensory, motor or auto-
nomic symptoms during attacks, and also on relieving
factors such as rest, sleep and medication. Treatment
history should also include dosages, format and route
of administration of rescue medications, and dosages
and length of courses of preventative treatment.

Migraine
Around 80% of children with migraine have migraine
without aura.5 There are no clear triggers of migraine
attacks in the majority of children, but around one-
third of patients may report stress, missing a meal, or
lack of sleep. Aura symptoms (commonly visual and
less often sensory or motor) precede headache in
15–20% of patients. 

The headache often builds up in severity over 30–60
minutes reaching maximum intensity within 1–2 hours.
The pain is described as severe (stops all activities) or
moderate (stops some but not all activities) and throb-
bing in quality, but many children cannot describe
pain. The site of maximum pain is often on the fore-
head unlike the unilateral headache in adult patients. 

During attacks, the child is pale, loses appetite, feels
nauseated, may vomit, and complains of intolerance to
light, noise and exercise. The child may feel better after
rest and sleep, and returns to normal self between
attacks. Criteria for the diagnosis of migraine without
aura are shown in Table 2. Migraine with typical visual
aura is easily distinguishable and relatively common,
but in some children atypical aura and specific syn-
dromes can pose difficulties in diagnosis and treatment. 

Alice in Wonderland syndrome
The Alice in Wonderland syndrome is a type of
migraine with intense visual aura manifested by micro -
psia (images look smaller than their real sizes), macro -
psia (images look magnified), or a combination of both.
The intensity of distorted images can be distressing to
the child and may overshadow the pain and other asso-
ciated symptoms. Diagnosis is made, especially at early

presentation, by excluding other conditions such as
occipital epilepsy and vascular malformations.12

Hemiplegic migraine
Hemiplegic migraine is a type of migraine with motor
aura. During migraine attacks the patients report uni-
lateral weakness with or without slurring of speech.
Familial hemiplegic migraine (FHM) is autosomal
dominant, but sporadic cases are also recognised.
FHM1 is associated with at least 20 different missense
mutations in the voltage gated calcium channel
(CACNA1A) on chromosome 19p13. FHM2 is associ-
ated with a mutation in the Na/K-ATPase gene ATPA2
on chromosome 1q21. The FHM3 form is associated
with mutations in the sodium channel SCN1A on
chromosome 2q24.13–15 The clinical presentation of
hemiplegic migraine may mimic a stroke. Full inves-
tigation including magnetic resonance imaging and
magnetic resonance angiogram may be necessary
before the diagnosis is made in order to exclude
intracranial lesions and cerebrovascular diseases.

Chronic migraine
Chronic migraine is characterised by headache
attacks occurring on at least 15 days per month, of
which at least eight days per month are of typical
migraine, over at least three months. Chronic
migraine often evolves from episodic migraine over
an average period of two years and can be compli-
cated by medication overuse headache. Chronic
migraine is associated with significant impact on qual-
ity of life, school attendance and education.16

Tension-type headache
TTH is characterised by mild (no interference with
normal activities) to moderate (interferes with some
but not all activities) intensity of headache. The pain
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A. At least 5 attacks fulfilling criteria B–D
B. Headache attacks lasting 2–72 hours (untreated or

unsuccessfully treated)
C. Headache has at least 2 of the following 4 charac-

teristics:
1. Unilateral location
2. Pulsating quality
3. Moderate or severe pain intensity
4. Aggravation by or causing avoidance of routine

physical activity
D. During headache at least 1 of the following:

1. Nausea and/or vomiting
2. Photophobia and phonophobia

E. Not better accounted for by another ICHD-3

Table 2. Criteria for the diagnosis of migraine without aura – ICHD-3
beta.11



is dull or pressure around the head, and is not asso-
ciated with other symptoms such as nausea, vomiting
or intolerance to light and noise. Table 3 shows the
definitions of infrequent, frequent and chronic TTH. 

Cluster headache
This is a rare but very severe type of headache which
is always unilateral on or around an eye, lasting
15–180 minutes and is associated with autonomic fea-
tures on the same side of the pain. The natural course
of cluster headache is characterised by spells of severe
and very frequent attacks of headache lasting for one
to two weeks and recurring every one to two months.
Criteria for the diagnosis of cluster headache are
shown in Table 4.

Investigations
Neuroimaging is not necessary in the majority of chil-
dren with typical clinical history and in the absence
of features of increased intracranial pressure or signs
of cerebellar dysfunction. 

Measurement of cerebrospinal fluid opening pres-
sure is necessary if idiopathic intracranial hyperten-
sion is suspected. Electroencephalography is only
needed if epilepsy is considered as a cause of visual
aura or there is a clinical history of seizures.

Differential diagnosis
Analysis of 14-year-old Sarah’s headaches (see Case
vignette) provides an opportunity to study the differen-
tial diagnosis of types of headache and excluding sec-
ondary causes. Sarah has a chronic headache (one-year
duration) occurring on an almost daily basis.
Therefore, it is reasonable to describe it as chronic daily
headache at initial assessment, but with need for a fur-
ther analysis and definition of the types of headache.

Symptom analysis and diary recording would iden-
tify the nature of different headache attacks on differ-
ent days over a period of time. The priority for the
attending physician is to exclude at an early opportu-
nity the possibility of an organic cause of the headache.

Sarah’s normal health, the absence of other
symptoms indicating raised intracranial pressure or 
cerebellar dysfunction, the complete resolution 
of symptoms between attacks and the normal phys-
ical and neurological examination make it
extremely unlikely that she has a brain tumour as
the under lying cause of her headaches. The
episodic nature of Sarah’s headache, the absence
of risk factors, normal visual field, lack of focal neu-
rological deficit (squint) and normal optic discs
make the diagnosis of idiopathic intracranial hyper-
tension very unlikely.

Type 1 headache attacks in this child occur once
a month and they are typical of migraine without
aura. Type 2 headache attacks are typical of TTH and
they occur in a frequency of more than 15 days per
month for several months. Therefore, type 2 is
chronic TTH. 

The combination of the two types of headache can
be simply a co-existence of mixed headaches.
However, it is not possible to give Sarah the diagnosis
of chronic migraine as the number of migraine days
per month is less than eight. 

There is no evidence in this case that Sarah is tak-
ing excessive amounts of analgesics. She does not
treat the daily TTH except occasionally with parac-
etamol. The use of pain killers on 10–15 days per
month over a period of at least three months may
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A. At least 10 episodes of headache occurring on 
fulfilling criteria B–D

B. Lasting from 30 minutes to 7 days
C. At least 2 of the following 4 characteristics:

1. Bilateral location
2. Pressing or tightening (non-pulsating) quality
3. Mild or moderate intensity
4. Not aggravated by routine physical activity such

as walking or climbing stairs
D. Both of the following:

1. No nausea or vomiting
2. No more than one of photophobia or phonophobia

E. Not better accounted for by another ICHD-3

Infrequent TTH Frequent TTH Chronic TTH
<1 day/month 1–15 days/month 15 days/month

Table 3. Criteria for the diagnosis of tension-type headache (TTH) –
ICHD-3 beta. 11

A. At least 5 attacks fulfilling criteria B–D
B. Severe or very severe unilateral orbital, supraor-

bital and/or temporal pain lasting 15–180 minutes
C. Either or both of the following:

1. At least 1 of the following symptoms or signs,
ipsilateral to the headache:
(a) Conjunctival injection and/or lacrimation
(b) Nasal congestion and/or rhinorrhoea
(c) Eyelid oedema
(d) Forehead and facial sweating
(e) Forehead and facial flushing
(f) Sensation of fullness in the ear
(g) Miosis and/or ptosis

2. A sense of restlessness or agitation
D. Frequency is between 1 every 2 days and 8/day for

over half of the time when disorder is active
E. Not better accounted for by another ICHD-3 diagnosis

Table 4. Criteria for the diagnosis of cluster headache – ICHD-3
beta.11



cause analgesia overuse headache, which is not the
case in this child.

Changing frequency of headache attacks over a
long period of time may suggest a transformation of
episodic TTH into chronic TTH. However, in some
children chronic TTH may start as newly-presenting
chronic daily headache.

Management of headache
The impact of the headache on the child’s education
may cause a major source of anxiety to parents, but
also the fear of serious illness such as a brain tumour
can be the reason for attending the clinic. Therefore,
understanding the child’s and parents’ worries and
the reasons for seeking medical advice is an impor-
tant step in addressing their concerns.

Educating the child and the family on the natural
course of different types of headache improves their
understanding of symptoms, adherence to advice and
appropriate use of medications. Children are encour-
aged to identify and avoid trigger factors of headache
attacks if possible, and also to adopt a healthy lifestyle
that may reduce the frequency of attacks.

Management of acute migraine attacks 
Treatment of migraine attacks should start as soon as
possible after the onset of headache and before the
onset of nausea and vomiting. For effective pain relief,
analgesics should be given in optimum doses, which
are 10–20mg/kg for paracetamol and 7.5–10mg/kg
for ibuprofen.

Oral administration of medications is preferred
by most children and parents but, if nausea and vom-
iting are early symptoms, oral medications are not
effective. In such children, early treatment with an
anti-emetic drug such as cyclizine or metoclopramide
may offer relief of nausea and may improve response
to pain killers. In other children, treatment with
sumatriptan, as a nasal spray (10mg), may be a good
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CASE VIGNETTE

Sarah is a 14-year-old girl who complains of headache for the past year.
She describes two types of headache.
The first type of headache (type 1) occurs once a month. The attacks last
for 24 hours and the pain is severe enough to stop all activities. Sarah
describes the headache as throbbing with maximum intensity on her
forehead. She cannot identify trigger factors and has no warning signs
before the onset of pain. The headache is almost always associated with
loss of appetite, feeling sick, light intolerance, noise intolerance and
pallor. In most, but not all, attacks she may vomit. She feels better after
rest and sleep. Paracetamol helps a little.
The second type of headache (type 2) occurs at least four days per week
and last between 2 and 3 hours each. Headache does not stop normal
activities and is described as ‘just sore’ around the head. There are no
other associated symptoms and, in particular, she is able to have normal
meals, has no nausea and does not vomit. Neither light nor noise
bother her during attacks. After an episode of throat infection, the
headaches became daily. She finds relief from rest and she only occa-
sionally treats these headaches with paracetamol.
Between headaches, she is back to her normal self and has no other ill-
nesses. Sarah and her mother are concerned about the headaches, their
frequency and the number of school days lost due to headache. Physical
and neurological examinations were normal.

Drug Licensed Single dose Maximum dose Minimum Dose form
for interval

Ibuprofen All ages 10–20mg/kg 40mg/kg/day 2 hours Oral suspension
Effervescent tablet

Paracetamol All ages 10–15mg/kg 60mg/kg/day 2 hours Rapid tablet
Oral suspension 

Sumatriptan >12 years 10mg (20–39kg) 20mg/day 2 hours Nasal spray
20mg (>39kg) 40mg/day

Rizatriptan >18 years 5mg (20–39kg) 10mg/day 2 hours Tablet
10mg (>39kg)  20mg/day

Zolmitriptan >18 years 2.5mg 5mg/day 2 hours Nasal spray
5mg 10mg/day Tablet

Prochlorperazine Weight 0.10–0.30mg/kg 0.4–0.5mg/kg/day Tablet
>10kg 0.1–0.15mg/kg Max single dose 10mg 4 hours Injection solution

Table 5. Drugs used in the treatment of acute migraine attack in children and adolescents. (Reproduced with permission from: Childhood
Headache, Clinics in Developmental Medicine, 2nd edn)17



alternative. Sumatriptan is licensed for children over
the age of 12 years and has been shown to be effective
in many but not all patients. A summary of acute med-
ications is presented in Table 5.17

Preventative treatment of migraine
Preventative treatment of migraine is indicated if
attacks occur on at least four occasions per month
and are severe and long enough to stop activities.
There are no reliable medications to prevent
headache in all children all of the time, but pizotifen,
propranolol and topiramate may offer relief to some
children and they are worth trying (Table 6).18

Flunarizine is not licensed in the UK, but it has been
shown to be effective in the prevention of migraine in
general and in hemiplegic migraine in particular.19

Medications should be taken regularly for at least two
months in appropriate dosages before their success
or failure can be confidently decided.

Treatment of tension-type headache
Treatment of TTH can be tailored to suit the child.
The use of simple analgesics in episodic TTH may not
be necessary, but they are safe and effective if used
appropriately. However, episodic TTH can be trans-
formed into chronic daily headache and becomes
resistant to analgesia. If medication overuse headache
is suspected, complete withdrawal of analgesia will be
necessary, though this may cause a transient worsen-
ing of the headache. If children and parents are prop-
erly warned of possible worsening of symptoms
during the first weeks of withdrawal, the compliance
with advice is usually good and improvement follows. 
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Drug Total daily dose Dose frequency Evidence

Flunarizine 5–10mg Once per day DB, PC, RTs
Topiramate 1–2mg/kg Once per day DB, PC trials
Pizotifen 0.5–1.5mg Once per day DB, open trials
Propranolol 1–3mg/kg Twice per day DB, open trials
Amitriptyline 0.25–1mg/kg Once per day Open trials
Sodium valproate 500–1000mg Twice per day DB, open trials
Cyproheptadine 2–8mg One or two doses per day Open trials

DB: double blind; PC: placebo controlled; RTs: randomised trials.

Table 6. Drugs for the prevention of migraine in children. (Reproduced with permission from: Childhood Headache, Clinics in Developmental
Medicine, 2nd edn)18


