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Introduction
Headaches are a primary cause of disability worldwide and 
are highly disabling in adults and children.1 Headaches 
occur commonly in children and can be a source of 
significant disability affecting activities of daily living and 
quality of life. Headaches occur in children of all ages and 
commonly progress into adulthood. Symptoms vary from 
infancy to adolescence and can be difficult to differentially 
diagnose in children delaying appropriate management. 
Early intervention can change the trajectory of headaches 
reducing chronicity and disability.

Incidence/Prevalence of Pediatric Headache
The prevalence of headaches in children is increasing 
worldwide2 and they increase with age, particularly 
after the age of 5.3 It is thought that the stress of starting 
school is related to this clear increase.4 Frequent headache 
prevalence has increased significantly as well5 and is 
accompanied by an earlier debut in children.6 They are more 
prevalent among children in a lower socioeconomic class7 

with consequences of lower grades8 and for some, lower 
educational achievement9, a self-perpetuating negative 
spiral.

Chronic headaches negatively affect the quality of life of 
the child and their families.10,11 Looking at the trajectory 
of headaches, children with recurrent headaches are more 
likely to develop central sensitization and suffer from 
chronic headaches as adults.4 

The diagnostic criteria for headache in children have been 
based on adult criteria for many years. The first edition of 
the international headache criteria was published in 1988. 
Since then, it has been updated in two versions and most 
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recently, 30 years later, modified to better include children 
in the ICDH-3 beta version.12 An expert group within 
pediatrics has evaluated these criteria and are in agreement 
that they lack sensitivity for children under 6 years of age.13 
Therefore, prevalence estimates in younger children and 
infants are likely under-estimated and under-reported 
increasing the risk for inadequate management14,15,16 and 
central sensitization. 

Co-Morbidities and Trajectories
The World Health Organization recognizes headaches 
as a common disorder of the nervous system. Headache 
sufferers commonly have other somatic complaints and 
emotional disturbances17,18 which change with increasing 
age. There is a high degree of co-morbidity with asthma, 
respiratory disorders, hay fever, frequent ear infections,18 

depression and anxiety,19 as well as other musculoskeletal 
pain syndromes20 such as low back pain, neck and shoulder 
pain.21, 22 There is co-relationship with physical inactivity; it 
acts as both a risk factor and a consequence of headaches.2,19,23 
There is a higher prevalence of headache in the population 
of obese children.24 

Neuropsychiatric disorders occur commonly in childhood.18 

Emotional problems and behavioral disorders in preschool 
are over-represented in the headache population. Children 
often display features of hyperactivity, impulsivity, 
inattentiveness and have the diagnosis ADHD.25 

Anxiety/depression and headache are bi-directional and 
present concurrently in children and adolescents.19 Sleep 
disorders occur commonly in children with headache in 
all age groups26 and both provoke and relieve headache. 
There is a relationship as well with the primary headache 
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disorders and the regulation of sleep27 involving vitamin D 
and neurotransmitters. 

Diagnosis
The phenotype of headaches differs between adults and 
children due the differences in myelination and cerebral 
maturation.28 The most common types of headaches seen 
in practice reflect the triad of health. The major headache 
categories involve chemical, psychological and mechanical 
factors which activate the trigeminovascular system 
resulting in a neuroinflammatory cascade causing and 
exacerbating headaches. One primary headache form 
is a result of a complex neurochemical, neurovascular 
disorder.29 Another primary headache form has more of a 
psychological profile30,25 and a common secondary headache 
form is due to biomechanical dysfunction.31 The threshold 
for headache decreases when more than one of these factors 
is present simultaneously.

Red flags that indicate neuroimaging for headaches should 
always be ruled out and are listed in Table 1.32

Migraine Headaches
In adults, migraine headaches are a result of neuronal 
dysfunction with a critical imbalance between excitatory 
and inhibitory neurotransmission. There is a bioelectric 
phenomenon which activates the trigeminovascular system 
by releasing inflammatory neurotransmitters and causing 
vasodilation. There is a stimulation of C1-C3 nerve roots 
afferent as well as craniofacial afferents. Sensory overload 
and lowered energy reserve are thought to ignite the major 
pain signaling system of the brain, the trigeminovascular 
system. This abnormal cortical responsivity and sensory 
processing may constitute the fingerprint of the migraine 
brain.33 More simply said, there is a dysfunction of the 
pain modulating system. This system is easily triggered by 
other inflammatory states, mechanical noxious input31 and 
stress.30 

Migraine headache has two major subgroups in adults 
according to the ICHD headache criteria.16 Migraine 
headache without aura and migraine headache with aura. 
These headaches have a genetic predisposition.34 Migraine 
without aura is a recurrent headache that in adults lasts 
from 2-72 hours.35 It is a moderate to severe pulsating 
headache which is accompanied by nausea, vomiting, 
photo and/or phonophobia. The headache changes sides, 
it is aggravated by physical activity and is relieved by 
sleep. Once headaches become chronic the risk for central 
sensitization36 and cutaneous allodynia increases. The 
extracranial pain sensitive structures include the skin, 
muscles, arteries, periosteum and joints, particularly of the 
head and neck.13 

Migraine with aura is distinguished by the presence of 
transient, focal neurological symptoms that usually precede 
or accompany the migraine headache.37 It is a reversible 
neurological disturbance affecting different senses, often 
vision, sensation and speech function. In children, these 
usually occur unilaterally, while adults experience them 
bilaterally. Visual disturbances, in the form of scintillating 
crescents38 occur most often, followed by, a sensation of 
pins and needles migrating in the body, numbness and 
aphasia.39 Metamorphopsia, micropsia and macropsia are 
other visual disturbances which alter how things appear, 
either changing shape, becoming smaller or bigger.40 Some 
children also experience things changing colors. Olfactory 
and auditory hallucinations may also be experienced.41 

Migraine headaches in children differ from those in adults in 
symptomatology, duration and location. Headache duration 
in young children can be from minutes to one hour, falling 
short of the required time listed in the ICDH guidelines. 
This is the most common reason why children do not fit into 
the present diagnostic guidelines.13 Headaches regardless 
of type are classically bilateral, frontal or supraorbital 
in children. Syndromes occurring  in children are not 

Cerebellar dysfunction

Features of increased intracranial pressure

New neurological deficits

Possible brain tumor

Night epilepsy

Waking up due to a severe headache

Personality changes

Table 1. Red Flags for headaches in children.

Secondary headaches that need to be ruled out are several. 
This list is not meant to be exhaustive, more so, a list of 
common problems that show up in a non-medical practice. 
A more detailed description will follow in the next issue 
where tension-type headache and cervicogenic headache 
will also be described and compared. 

Ocular headache

Tension-type headache

Cervicogenic headache

Medication overuse headache

Nutritional deficits

Neuroborrelia

Sleep apnea

Hypertension

Table 2. List of common headaches in children to rule out.
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necessarily accompanied by headache pain, are common 
and recognized as an expression of migraine headache.12 
Migraine headaches may be accompanied by vegetative 
symptoms of pallor, nausea and vomiting.28 Young children 
may exhibit behavior indicating they are light and noise 
sensitive.42,43 With increasing age, photo and phonophobia 
usually accompany a migraine headache. Children with 
migraine headache are more often home from school with 
other illnesses. There are different expressions of migraine, 
episodic syndromes, which occur during growth and 
development, with some continuing on into adulthood.

Age group headache presentations:
Infant
Headaches not uncommonly present already in infancy44 

and are diagnosed based on the history of a difficult, assisted 
or traumatic delivery and/or suboptimal positioning in-
utero.45 Clinical exam findings include behavioral and 
palpatory abnormalities. Post-delivery pictures can provide 
evidence of trauma or non-neutral positioning in-utero. 
The infants behave like they have a headache, holding their 
heads, scratching and pulling at the face and head. They 
are difficult to console and are not uncommonly diagnosed 
with infantile colic. Infants having had a complicated or 
prolonged delivery can have a headache due to the trauma.46 
Infants that suffer from pain due to a traumatic delivery are 
more likely to develop central sensitization47 and go on to 
later develop migraine headaches.48 

One of the most common periodic syndrome associated 
with migraine is infantile colic.49 Several studies have 
focused on a subgroup of irritable infants, describing them 
as having a periodic syndrome which later develops into 
a migraine headache without aura.49,50,51 Gelfand discusses 
reasons why the baby cries and suggests that it may be due 
to having a headache, being overly sensitive to stimulus or 
perhaps having abdominal pain analogous to abdominal 
migraine.51 A small study focusing on reducing sensory 
stimulus has shown effect in calming the irritable infant.52 
There appears to be a genetic component involved where 
mothers suffering from migraine have greater than double 
the risk of having a colicky baby.51 The gut and the nervous 
system are derived from the same embryologic tissues.53 
The enteric nervous system and the central nervous system 
(CNS) are interconnected and strongly influence each other.53 
This bi-directional relationship, in predisposed individuals, 
is thought to be involved in the mechanism of a subgroup 
of infants with colic, and other gastrointestinal syndromes 
which appear during growth and development.28 There 
seems to be an increased arousal in the CNS to triggers 
leading to a release of inflammatory neurochemicals 
resulting in gastrointestinal dysregulation.28 

Long term studies on infants with colic reveal more 
often than expected, sleep disorders, temper tantrums, 

recurrent abdominal pain, allergic manifestations and 
aggressiveness.54,55 Romanello’s study showed that school 
age children presenting with a new onset of migraine 
headache have greater than a 6-fold increased prevalence of 
having had infantile colic.56  Guidetti’s study from nearly 40 
years ago showed that infants that were classified as hyper-
reactive were more likely to suffer from migraine headache 
later in childhood.42 

The other periodic syndromes which occur in order of 
age may exist by themselves or change into other episodic 
syndromes. Paroxysmal torticollis appears later in infancy, 
not following birth or traumatic delivery. During the first year 
of life the infant presents with torticollis which alternates 
sides. This disorder occurs periodically and regularly 
lasting from minutes to days resolving first in toddlerhood. 
This is the most uncommon periodic syndrome. Vegetative 
symptoms co-occur commonly with irritability, drowsiness, 
pallor, vomiting, ataxia, or tortipelvis.57,58

Preschool to early school age
Benign paroxysmal vertigo presents in the preschool period 
with recurrent episodes of dizziness, lasting frequently just 
a few minutes, but may extend to a few days.59 The episode 
begins suddenly and may be accompanied by nystagmus, 
ataxia, nausea/vomiting or pallor, even headache.60 The 
child often appears unsteady and may be frightened by 
the episode. This condition commonly resolves around the 
age of school start (5-6 years of age), but may continue on 
through childhood into young adulthood. Motion sickness 
is common as well. The risk for developing migraine 
headache was significantly greater among those who 
experienced vertigo for a longer time period.61 

In the preschool years, some children experience recurring 
episodes of vegetative symptoms which negatively affect 
their ability to participate in activities. They suffer from 
pallor, nausea, anorexia, and less commonly, episodes of 
joint pain and fever.62,5 

A variety of sleep disturbances begin in preschool and 
can progress and change with age. Early on, apnea,63 sleep 
disordered breathing and night terrors64 may be expressions 
of migraine headache. Bedtime resistance with sleep 
anxiety,42  bruxism,65 sleep talking66 and sleep walking62 are 
also common. 

Cyclical vomiting in childhood commonly starts around 
five years old and occurs regularly with bouts of frequent 
vomiting lasting up to several days.67 This involves the 
enteric nervous system resulting in gastrointestinal 
dysregulation.28 It is common with a family history of 
migraine. 

Abdominal migraine is the most common periodic 
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syndrome67 which begins around seven years of age.69 It 
is commonly disabling, negatively affecting quality of life 
and participation in school and other activities.70 There 
is an increased arousal in the CNS triggering a release of 
inflammatory neurochemicals resulting in gastrointestinal 
dysregulation.28 

Aura often appears in school-age children but may occur at 
any age.71

Besides periodic syndromes, children and adults may 
experience premonitory symptoms prior to the onset of a 
migraine headache. These include: yawning, mood change, 
fatigue, neck stiffness, visual blurring and light headedness 
but exclude photophobia, phonophobia, osmophobia and 
nausea.4 It is common with more than one symptom, but 
there does not seem to be any correlation with age. 

Adolescence
Migraine headache in adolescence is the most common 
severe recurrent headache. The disability of migraine 
headache in adolescence is significant resulting in school 
absences, difficulties concentrating,1 and lower academic 
performance.8   There is an increase in prevalence of migraine 
headache in boys in the childhood years.71 The prevalence 
of headaches in boys’ levels off while the prevalence among 
females increases into young adulthood. During puberty 
there is a clear shift in gender predominance with girls much 
more commonly suffering from headaches. Headaches are 
commonly experienced in the temporal region and the 
duration of headaches increase with age.48 The phenotype 
of headache is similar to that in adults presenting as 
a unilateral pulsating headache of moderate to severe 
intensity. Nausea, vomiting, photo and phonophobia are 
often concurrent. This headache may change sides and is 
relieved with sleep, with stress being a primary risk factor.73 

Other more prevalent modifiable risk factors in this age 
group are lack of regular physical activity, smoking, 
alcohol,  caffeine ingestion, obesity and abuse.2,10,23 Being 
bullied creates an inflammatory process in the body and 
can contribute to the neurovascular and neurochemical 
insult affecting the frequency and intensity of headaches73 
as well as increasing the risk for obesity.75 Obesity results in 
systemic inflammation which may be a possible trigger to 
the inflammatory cascade seen in headaches. 

Among adolescents, headache, back pain and stomach pain 
coexist more commonly than each disorder existing by 
itself.20 Neck pain is commonly associated with migraine in 
adolescents76 as well as cranial autonomic symptoms such 
as runny nose and tearing of the eyes.70 It is not uncommon 
for the juvenile migraine headache to remit, improve and 
change forms with increasing age.77 But the frequency 
of chronic migraine headaches doubles in adolescence 

particularly among girls.78 Most disturbing is that the risk 
for suicide is elevated in teens with chronic headaches.79 

Triggers for migraine include light, sounds, odors, 
emotional, and/or endogenous factors. Individual triggers 
seem to have an additive effect, leading to an attack only 
when a threshold has been reached. This observation 
suggests that trigger factors act on common pathways 
provoking the neuroinflammatory cascade.38 

The commonly described triggers in childhood and 
adolescence include impaired sleep, stress, skipping 
meals, physical overexertion, fatigue and bright flickering 
lights.38 Later in adolescence, hormones, odors, anxiety and 
depression play a bigger role.38 

There is a host of foods and chemicals which for some 
individuals can contribute to an ongoing inflammatory 
response listed below in Table 3.80

Allergenic proteins

Sulfites

Nitrites

Artificial sweeteners, Aspartamine

Food additives and dyes

Tyramine 

Phenylethylamine (ADHD medication)

MSG

Histamine

Stress hormones

Caffeine 

Citrus fruits

Dairy products

Table 3. Triggers for migraine headache.

Sleep

Magnesium

Vitamin D

Rest

Good Posture

Massage

Chiropractic manipulation

Table 4. Factors that are relieving for migraine headache. 

Factors that have been found to be relieving for migraine 
headaches are listed in Table 4.81,82 
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Treatment: Manual therapy, Pharmaceuticals and 
Nutriceuticals
Despite the suffering and economic consequences, the 
majority of headache sufferers do not seek medical care. 
Manual therapy is the most common non-medical treatment 
requested by patients83 and pediatric guidelines dictate 
manual therapy and other non-medical care as a first line 
intervention for children.84 Appropriate early intervention 
is highly recommended to reduce the frequency and 
disability of headaches.31,85,86 

Identifying and addressing mechanical, chemical and 
psychological triggers may reduce the disability and 
chronicity associated with migraine headache. For the 
inconsolable infant with a history of a traumatic delivery, 
mechanical dysfunction should be assessed and addressed. 
This reduces nociception from mechanoreceptors 
overloading the trigeminocervical nucleus. 

Infants should be assessed for signs of allergy/intolerance 
and the status of the developing microbiome (antibiotic 
or pharmaceutical exposure, mother’s microbiome, 
immune status).87 These factors may result in irritation or 
inflammation in the gut which may act to perpetuate the 
nociception in the enteric nervous system. 

The clinician should note how well the parents have bonded 
with the infant. Depression during pregnancy and the 
postnatal period is associated with bonding impairment88 

which may be expressed by excessive crying in the infant. 

The threshold for pain decreases with multiple contributing 
factors, highlighting the importance of recognizing and 
addressing triggers in the three primary areas (mechanical, 
chemical and psychological) mentioned. Proper treatment 
early on can reduce and interrupt the disability and 
chronicity associated with pain sensitization.89 

Medication use for headaches is common in adolescence 
and is related to medication use in the family.90 Regular 
medication use is associated with developing a medication 
overuse headache.21 Education of teenagers is important to 
avoid this secondary headache by restricting medication to 
at most 2-3 times a week.91 

Vitamin D deficiency is a global problem and highly 
over-represented in the headache population of both 
children and adults.92 Vitamin D controls over 200 genes 
and has an important role in reducing inflammation.93 D 
vitamin deficiency is directly coupled to headaches and 
musculoskeletal pain syndromes by propelling the body 
into an inflammatory state.94 Vitamin D and magnesium 
are cofactors which when working together reduce an 
inflammatory state reducing pain and headaches.95 Vitamin 
D also influences the release of neurotransmitters and 

neurochemicals directly involved in migraine headache 
pathology, anxiety and depression.96,97 

There are nutraceuticals which have been shown to 
be effective in treating migraine headache without 
associated adverse effects. Besides vitamin D, these 
include magnesium, L-tryptophan, niacin and vitamin 
B2. Another recommended combination is magnesium 
with partenium, andrographis paniculate and coenzyme 
Q10.98 The current pediatric guidelines recommend non-
medical alternative treatment for pediatric headache.84 

The role of diet is important before  initiating long term 
pharmaceutical therapy.98 Treatment with prophylactic 
and/or acute migraine with drugs is often unsatisfactory 
and counterproductive with a potential for toxicity.99,100 

The neuromusculoskeletal result of spinal dysfunction can 
initiate or perpetuate a migraine headache. Noxious input 
from the cervical spine can activate the trigeminovascular 
system resulting in a neuroinflammatory cascade101,102 

potentiating the process occurring in a migraine headache. 
Chiropractic manipulation for children has been shown 
to be effective in reducing the disability of migraine 
headache.103 The duration, intensity, frequency is reduced 
as well as medication use.102,104 The reactive tension in the 
cervical paraspinal and suboccipital muscles contribute as 
well to the ongoing pain cycle and is important to address 
in treatment.81 

Management of headaches should be multimodal addressing 
the central and peripheral pain sensitization generators.105 

Manual therapy has been shown to be effective in reducing 
headaches in children and is an example of managing the 
peripheral pain generator, or the bottom-up strategy.82 The 
top-down strategy, or addressing the central mechanism 
is needed with central sensitization, changing how the 
brain interprets afferent input. Different modalities may be 
used, but stress, sleep and exercise are the main top-down 
interventions used for the management of chronic pain.106 

Besides skills in manual therapy, holistic management is 
important for success in treatment. This includes educating 
families in the area of sleep hygiene, stress management, 
regular mealtimes, adequate nutrition, sensitivities to 
certain foods and chemicals, regular physical activity and in 
appropriate cases, addressing the consequences of obesity. 

Conclusion
Migraine headache is the most common headache in the 
pediatric population. The phenotype of this headache 
changes with age and development which can make it 
difficult to interpret. Recognizing it early, addressing the 
peripheral and central mechanisms which activate the 
headache are important in avoiding central sensitization 
and chronic headache. This headache is particularly 
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sensitive to cervical spine dysfunction, chemical imbalance, 
and psychosocial stress. Addressing inflammatory states 
associated with vitamin D deficiency, obesity and abuse 
will be critical in management. Identifying and treating 

psychological and biomechanical stressors will reduce the 
frequency, intensity and medication use associated with this 
headache. Finally helping families to understand and avoid 
the specific triggers for their child will reduce the disability 
of this headache and improve the quality of for the family. 
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