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Foreword

Headache disorders are ubiquitous, highly prevalent and disabling. In the Global 
Burden of Disease Study 2010, tension-type headache and migraine were recog-
nized as the second and third most prevalent disorders in the world. Headache is 
experienced by nearly everybody at some time or times in their lives. At any one 
time, at least 40% of the world’s adults have personal experience of one or more 
headache disorders, while recent surveys suggest the proportion of adults with 
headache on any particular day exceeds 1 in 20. In the Global Burden of Disease 
Study 2016, migraine was ranked as the second highest cause of disability overall 
and first in young adults (aged 15–49 years).

The high prevalence of headache disorders gives rise to ill health and disability 
on a very substantial scale, which is being increasingly acknowledged. This mono-
graph considers the public health perspective, and societal impact, of these condi-
tions. While our understanding of the global burden attributable to headache 
disorders is still incomplete and our knowledge of healthcare resource allocation to 
headache is scant, there is good evidence to indicate that very large numbers of 
people disabled by headache do not receive effective healthcare. The barriers 
responsible for this vary throughout the world, but poor awareness in a context of 
limited resources generally—and for healthcare in particular—is undoubtedly high 
among them.

The World Health Organization’s Atlas of Headache Disorders and Resources in 
the World 2011 had this message for health planners and policy-makers:

The facts and figures presented [in the Atlas] illuminate the worldwide neglect of a major 
cause of public ill-health and reveal the inadequacies of responses to it in countries through-
out the world.

Moreover:

Given the very high indirect costs of headache, greater investment in health care that treats 
headache effectively, through well-organized health services and supported by education, 
may well be cost-saving overall.
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This, therefore, is a monograph not so much about headache, or headache disor-
ders, but rather about public health. In particular, the book provides a detailed 
analysis of the epidemiological and socioeconomic consequences of headache dis-
orders, together with proposed and ongoing institutional and societal responses over 
the life course and across health and other sectors.

Dan Chisholm
Programme Manager for Mental Health  

Division of NCDs and Promoting Health Through the Life-Course 
World Health Organization Regional Office for Europe

Copenhagen, Denmark

Foreword
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Chapter 1
Introduction

Timothy J. Steiner and Lars Jacob Stovner

Tension-type headache (TTH) and migraine are very common: the Global Burden 
of Disease (GBD) study 2010 (GBD2010) found them to be the second and third 
most prevalent disorders in the world, after dental caries [1]. Prevalence of disease, 
however, is not on its own a signal of disease impact, and it is certainly not a mea-
sure of it. Impact is made by the loss of health that disease in one or more ways 
imposes on people, a loss commonly referred to as “burden”. It is the purpose of this 
monograph to say something about the burden attributable to headache disorders.

There is a background story of evidence accruing but ignored, or at least given 
inadequate weight, over many years. GBD1990, the first of the GBD studies and 
conducted by the World Health Organization (WHO), had nothing at all to say about 
headache disorders in general or any one of them specifically: they were not thought 
to be of any importance to global public health [2]. In the years leading up to 
GBD2000, and especially during 1996–1999, much lobbying was taking place at 
WHO: headache disorders, ubiquitous, prevalent, disabling and treatable, met each 
one of their criteria for priority. While we collated the published prevalence data for 
migraine, at that time with a global estimated mean of about 11%, WHO methodol-
ogy transformed these into disability estimates. GBD2000 duly attributed to 
migraine 1.4% of all years of life lived with disability (YLDs), and ranked this 

T. J. Steiner (*) 
Department of Neuromedicine and Movement Science, NTNU Norwegian University  
of Science and Technology, Trondheim, Norway 

Division of Brain Sciences, Imperial College London, London, UK
e-mail: t.steiner@imperial.ac.uk 

L. J. Stovner 
Department of Neuromedicine and Movement Science, NTNU Norwegian University  
of Science and Technology, Trondheim, Norway 

Norwegian Advisory Unit on Headaches, Department of Neurology and Clinical 
Neurophysiology, St Olavs University Hospital, Trondheim, Norway
e-mail: lars.stovner@ntnu.no
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disorder 19th among all causes of disability worldwide [3]. Largely because of this 
“discovery”, WHO recognized the priority claims of headache [4–6].

Ten years later, GBD2010 found migraine to be the seventh highest specific 
cause of disability, accounting for 2.9% of all YLDs worldwide [1], a revelation so 
significant that all three major headache journals recorded it by carrying the same 
editorial simultaneously [7–9]. Of course, migraine had not grown in these 10 years. 
Simply, the evidence submitted to GBD2000 had been seriously deficient, and in the 
meantime it had improved. A key agent in achieving this was Lifting The Burden 
(LTB), the UK-registered charity conducting the Global Campaign against Headache 
[4, 10, 11] in official relations with WHO [12] and working with the GBD project 
[13]. LTB had two objectives for GBD2010: to secure inclusion of the other head-
ache disorders of public health importance—TTH and medication-overuse head-
ache (MOH)—and to show, as was then believed, that headache disorders collectively 
were among the top ten causes of disability worldwide. TTH was indeed included, 
but the low disability weight (DW) attributed to it added little impact—relative to 
that of migraine—despite the higher prevalence of TTH. MOH was also initially 
included but, in the end, not reported because the prevalence data were not good 
enough to support regional estimates of burden attributable to this disorder. This had 
changed by the time of GBD2013: migraine, again on better evidence, was now the 
sixth highest cause of disability worldwide; MOH, reported for the first time, was 
also in the top 20 (18th) of the disability league table [14]. GBD2013 ranked head-
ache disorders collectively as third among the worldwide causes of YLDs [14, 15]. 
Better informed still, GBD2016 ranked migraine second, responsible for 5.6% of 
YLDs [16]. In young adults—an important group because of their contribution to 
production—it was top (8.2%) [16, 17]. GBD2017 [18], the most recently published 
at the time of writing, also ranked migraine second (behind low back pain), costing 
the world over 47 million YLDs, again 5.6% of the total.

This story relates a part of the continuing endeavour—sometimes amounting to 
a struggle—to keep headache disorders above the public-health horizon and fully 
visible in their scope and scale. To understand the global disability burden, which 
the GBD studies endeavour to capture [13], it is first necessary to explore individual 
burden, because it is on people that headache burden falls directly. Disability during 
migraine attacks, for example, is attributable to pain and the associated symptoms 
of nausea, photophobia and phonophobia. These are easily recognized; much less so 
is an interictal disability, arising because people, fearful of the next attack, avoid 
potential triggers and compromise their lifestyles in this pursuit. Also poorly recog-
nized are the less tangible burdens: for example, those arising from opportunities 
missed as a consequence of recurrent illness, which build cumulatively over a life-
time. Surveys such as GBD, focusing on descriptive health states such as “ictal 
migraine” or “interictal migraine”, cannot of course capture all these aspects of 
burden.

Nevertheless, despite giving a still incomplete account of the societal impact of 
headache disorders, GBD has, finally, put them—and not just migraine—firmly on 
the public-health agenda. This monograph aims to add some of the missing ele-
ments to that account.

T. J. Steiner and L. J. Stovner



5

Very little in the book is new. It collates the published work of its many authors 
into a monograph in a way we hope will be useful. The chapters follow a theme, and 
in sequence tell a story, but, so that they better stand alone, there is some repetition. 
The book is published under the auspices of the European Headache Federation, so 
its focus is Europe, but many parts have much wider relevance.
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Chapter 2
The Meaning of “Headache” 
in the Context of Society

Timothy J. Steiner

2.1  �Introduction

Headache is common—one of the most frequently experienced symptoms of man-
kind [1]. Almost everybody has experience of it. It is also one of the most common 
medical complaints, which is not the same thing. To put some numbers to these 
statements, at least 40% of adults in all countries report headache as a recurring 
nuisance, 10–30% are at least sometimes disabled by it and 2–10% bear it, with 
varying levels of incapacity, on more days than not [2, 3].

This very attribute somehow, perversely, works against it. Headache is so com-
mon that people often regard it as “normal”, a perception that fosters a marked 
societal ambivalence towards it: while it renders some people almost helpless, oth-
ers look upon all manifestations of headache with scorn or derision. Headache is the 
most frequent cause of consultation in both primary care and neurological practice 
[3]. It prompts many visits to internists, ENT specialists (otorhinolaryngologists), 
ophthalmologists, dentists, orthopaedic surgeons, psychologists and the proponents 
of a wide variety of complementary and alternative medical practices [3]. Headache 
is far from unknown as a presenting symptom in emergency departments, although 
it rarely signals serious underlying illness.

Headache may be mostly benign, but it hurts, and with pain comes disability. 
When headache is recurrent, repeated episodes of disability diminish quality of life, 
while impaired productivity leads to financial loss—each a personal burden. The 
public-health and societal importance of headache lies in these causal associations 
expressed in large numbers of people.
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2.2  �Headache Disorders

Headache itself is a feature, often characteristic, of a very large number of disorders. 
The International Classification of Headache Disorders (ICHD) describes more 
than 200 headache types, subtypes or subforms [1]. As Table 2.1 shows, ICHD dis-
tinguishes between primary headaches, which have no other underlying causative 
disorder, and secondary headaches, attributed to some other disorder. The third sec-
tion of ICHD covers painful cranial neuropathies and other facial pain [1].

Tables 2.2, 2.3 and 2.4 briefly describe the relatively few of these disorders that 
are common or, for other reasons, important. These are the headaches of which all 
healthcare providers, including and especially those in primary care, should have 
knowledge and some understanding in order to meet the very substantial need they 
generate for professional care. The secondary headaches in Table 2.3 must never be 
missed. As for the primary headaches (Table 2.2), effective management of these is 
often achievable without recourse to professional care, by lifestyle adaptation and 
appropriate use of over-the-counter (OTC) medications. But equally often this is not 
the case, and the need for professional care arising from these disorders places a 
substantial demand on health services. Recognition of where this demand comes 
from, and an understanding based on empirical evidence of the people and the dis-
orders that most contribute to it, are key to the design and implementation of head-
ache services, and to the delivery, within these, of effective, efficient and equitable 
headache care.

Table 2.1  International classification of headache disorders, 3rd edition (ICHD-3) [1]

Chapter Part One: The Primary Headaches
1 Migraine
2 Tension-type headache
3 Trigeminal autonomic cephalalgias
4 Other primary headache disorders

Part Two: The Secondary Headaches
5 Headache attributed to trauma or injury to the head and/or neck
6 Headache attributed to cranial and/or cervical vascular disorder
7 Headache attributed to non-vascular intracranial disorder
8 Headache attributed to a substance or its withdrawal
9 Headache attributed to infection
10 Headache attributed to disorder of homoeostasis
11 Headache or facial pain attributed to disorder of the cranium, neck, eyes, ears, 

nose, sinuses, teeth, mouth or other facial or cervical structure
12 Headache attributed to psychiatric disorder

Part Three: Painful Cranial Neuropathies, Other Facial Pain and Other 
Headaches

13 Painful lesions of the cranial nerves and other facial pain
14 Other headache disorders

T. J. Steiner



9

Two primary headache disorders—migraine and tension-type headache (TTH)—
are widespread, prevalent and often lifelong conditions. These are subjects of this 
monograph; secondary headache disorders, with the single exception of medica-
tion-overuse headache (MOH), are not—even those listed in Table 2.3. Collectively, 
migraine, TTH and MOH affect at least 40% of most populations [4] and are the 
cause of much disability throughout the world [4, 5]. Other headache disorders, 
such as cluster headache, may be highly disabling at individual level, but they are 
too uncommon to signify at societal level.1

1 The meaning here is that they add insignificantly to societal burden, not that no provision should 
be made for healthcare for such disorders. Headache services set up adequately to manage head-
ache disorders (see Chap. 15) would take these and rarer disorders into account.

Table 2.2  Important primary headaches in ICHD-3 [1]

1. Migraine
1.1 Migraine without aura
Recurrent headache attacks lasting 4–72 h. Typically, the headache is unilateral, pulsating, 
moderate or severe, aggravated by routine physical activity and associated with nausea and/or 
photophobia and phonophobia.
1.2 Migraine with aura
Recurrent attacks, lasting minutes, of unilateral fully reversible visual, sensory or other central 
nervous system symptoms that usually develop gradually and are usually followed by headache 
and associated migraine symptoms.
1.3 Chronic migraine
Headache occurring on ≥15 days/month for >3 months, which, on ≥8 days/month, has the 
features of migraine headache.
2. Tension-type headache (TTH)
2.2 Frequent episodic tension-type headache
Frequent episodes of headache lasting minutes to days. Typically, it is bilateral, pressing or 
tightening and mild or moderate. It lacks the specific characteristics of migraine: neither 
aggravated by routine physical activity nor associated with nausea (either photophobia or 
phonophobia may be present).
2.3 Chronic tension-type headache
A disorder evolving from frequent episodic TTH, with daily or very frequent headache lasting 
hours to days, or unremitting, typically bilateral, pressing or tightening and mild or moderate. 
The pain does not worsen with routine physical activity, but may be associated with mild 
nausea, photophobia or phonophobia.
3. Trigeminal autonomic cephalalgias
This group of uncommon disorders shares the clinical features of short-duration headache and 
prominent cranial parasympathetic autonomic features.
3.1 Cluster headache
Attacks of severe, strictly unilateral, orbital, supraorbital and/or temporal pain lasting 
15–180 min and occurring from once every other day to eight times a day. The pain is 
associated with ipsilateral conjunctival injection, lacrimation, nasal congestion, rhinorrhoea, 
forehead and facial sweating, miosis, ptosis and/or eyelid oedema, and/or with restlessness or 
agitation.
3.1.1 Episodic cluster headache
Cluster headache attacks occurring in periods lasting from 7 days to 1 year, separated by 
pain-free periods lasting at least 3 months.
3.1.2 Chronic cluster headache
Cluster headache attacks occurring for 1 year or longer without remission, or with remission 
periods lasting <3 months.

2  The Meaning of “Headache” in the Context of Society
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Table 2.3  Important secondary headaches in ICHD-3 [1]

5. Headache attributed to trauma or injury to the head and/or neck
5.2 Persistent headache attributed to traumatic injury to the head
Headache of >3 months’ duration caused by traumatic injury to the head. It is often part of the 
post-traumatic syndrome, which includes symptoms such as equilibrium disturbance, poor 
concentration, decreased work ability, irritability, depressive mood and sleep disturbances.
6. Headache attributed to cranial and/or cervical vascular disorder
6.2.2 Acute headache attributed to non-traumatic subarachnoid haemorrhage (SAH)
Headache caused by non-traumatic SAH, typically severe and sudden in onset, peaking in 
seconds (thunderclap headache) or minutes. Non-traumatic SAH is one of the most common 
causes of thunderclap headache. It is serious: delayed diagnosis often has a catastrophic 
outcome.
6.4.1 Headache attributed to giant cell arteritis (GCA)
Headache, with variable features, caused by and symptomatic of GCA. Conspicuously 
associated with headache, GCA must be recognised: any persisting headache with recent onset 
in a patient >60 years of age should suggest it. Blindness is a major risk, preventable by 
immediate steroid treatment.
7. Headache attributed to non-vascular intracranial disorder
7.2 Headache attributed to low cerebrospinal fluid (CSF) pressure
Headache caused by low CSF pressure, usually orthostatic and accompanied by neck pain, 
tinnitus, changes in hearing, photophobia and/or nausea. It remits after normalization of CSF 
pressure. Three subtypes are distinguished by aetiology: following recent dural puncture, 
attributed to persistent CSF leakage (CSF fistula) or spontaneous.
7.4.1 Headache attributed to intracranial neoplasm
Headache caused by one or more space-occupying intracranial tumours. Headache is a common 
symptom of intracranial tumours, more so in young patients (including children), but it rarely 
remains the only symptom: neurological deficits and seizures are common.
8. Headache attributed to a substance or its withdrawal
8.1.3 Carbon monoxide (CO)-induced headache
Headache caused by exposure to CO, resolving within 72 h after its elimination. Dependent on 
carboxyhaemoglobin level, headache ranges from mild without other symptoms to severe with 
nausea, vomiting, blurred vision and, ultimately, impaired consciousness.
8.2 Medication-overuse headache (MOH)
Headache on ≥15 days/month in a patient with a pre-existing primary headache (usually 
migraine or TTH), developing as a consequence of regular overuse for >3 months of acute or 
symptomatic medication for headache. Usually, it resolves after the overuse is stopped. Correct 
diagnosis of MOH is important because patients will not improve without withdrawal of the 
offending medication.
9. Headache attributed to infection
9.1.1 Headache attributed to bacterial meningitis or meningoencephalitis
Headache of variable duration caused by bacterial meningitis or meningoencephalitis. It may 
develop with mild flu-like symptoms and is typically acute and associated with neck stiffness, 
nausea, fever and changes in mental state and/or other neurological symptoms and/or signs. In 
most cases, headache resolves with resolution of the infection.
11. Headache or facial pain attributed to disorder of the cranium, neck, eyes, ears, nose, 
sinuses, teeth, mouth or other facial or cervical structure
11.3.1 Headache attributed to acute angle-closure glaucoma
Headache, usually unilateral, caused by acute angle-closure glaucoma and associated with other 
symptoms and clinical signs of this disorder (eye and/or periorbital pain, visual acuity loss 
(blurring), conjunctival injection and oedema, nausea and vomiting). Early diagnosis is 
essential: as intraocular pressure rises, so does the risk of permanent visual loss.

T. J. Steiner
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2.2.1  �Migraine

At the societal level, migraine far outweighs all other headache disorders in its del-
eterious effect on health. It is second only to low back pain among all causes of 
disability [4, 5], responsible for almost half the financial cost of headache [6], and 
the principal progenitor of MOH, which is responsible for another third [6].

Migraine is the most recognized and best studied of the headache disorders [1]. 
It is a familial disorder, with a genetic component not yet fully understood. Its preva-
lence among adults varies worldwide, from 9.3% in China [7] to over 30% in Nepal 
[8] according to studies conducted with similar methods, and therefore comparable 
[9, 10]. The global mean is almost certainly higher than the current estimate of about 
15% [5, 6]. The Global Burden of Disease study 2010 (GBD2010) ranked migraine 
as the third most prevalent disorder in the world [11]. Women are 1.5–3 times more 
likely to be affected than men [2] because of hormonal influences [1].

Migraine is an unpleasant illness. In the great majority of cases, it is a recurrent 
episodic disorder starting in childhood or adolescence (in girls, in particular, it may 
start at puberty) and in many cases lasting throughout life. Attack frequency is sub-
ject to lifestyle and environmental factors and varies widely between and within 
individuals, averaging once or twice a month. Headache and nausea (with or with-
out vomiting) are the most characteristic attack features; photophobia and phono-
phobia are common and relatively specific symptoms [1]. The headache, lasting for 
hours to 2–3 days, is typically moderate or severe and likely to be unilateral, pulsat-
ing and aggravated by routine physical activity [1].

Migraine has two major types. Migraine without aura is a clinical syndrome 
characterized by these features, most of which are captured in the diagnostic criteria 
of ICHD [1] (Table 2.5). About 10% of migraine attacks overall are migraine with 
aura, experienced only by a third of people with migraine and distinguished by the 
transient focal neurological symptoms that usually precede but sometimes accom-
pany the headache [1] (Table 2.5). Some people, with either type of migraine, also 
experience a prodromal phase, occurring hours or days before the headache, and/or 

Table 2.4  Important painful cranial neuropathies and other facial pain in ICHD-3 [1]

13. Painful lesions of the cranial nerves and other facial pain
13.1.1 Trigeminal neuralgia (TN)
A disorder characterized by recurrent unilateral brief electric shock-like pains, abrupt in onset 
and termination, limited to the distribution(s) of one or more divisions of the trigeminal nerve 
and triggered by innocuous stimuli. Additionally, there may be concomitant continuous pain of 
moderate intensity within the same nerve distribution(s). TN may develop without apparent 
cause or be a result of another disorder.
13.12 Persistent idiopathic facial pain (PIFP)
Persistent facial and/or oral pain, with varying presentations but recurring daily for >2 h/day 
over >3 months, in the absence of clinical neurological deficit. PIFP presents with high levels 
of psychiatric comorbidity and psychosocial disability and may be comorbid with other pain 
conditions such as chronic widespread pain and irritable bowel syndrome.

2  The Meaning of “Headache” in the Context of Society
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a postdromal phase following headache resolution. Common prodromal symptoms 
include fatigue, elated or depressed mood, unusual hunger and cravings for certain 
foods; postdromal symptoms include fatigue, elated or depressed mood and cogni-
tive difficulties. Together, this array of symptoms, not surprisingly, are disabling: 
GBD2016 [4] and GBD2017 [5] ranked migraine as the second-highest cause of 
disability worldwide.

Between attacks, most people with either of these migraine types are completely 
well. However, for many, attacks tend to be unpredictable: they can start at any time, 
and some people are more prone to attacks than are others. So-called trigger factors 
play a part in this. While this calls for their avoidance as a sensible management 
tactic, avoidance itself, involving lifestyle compromise, can be a factor relevant to 
burden (Chap. 4).

A third type, chronic migraine, is specifically characterized by very frequent 
attacks and/or loss of episodicity. Headache occurs on 15 or more days per month, 
but not always with the features of migraine headache (for the diagnosis, these are 
required only on 8 or more days per month [1]). Chronic migraine is very highly 
disabling, but it still lacks a universally accepted definition. The criteria of ICHD-3 

Table 2.5  ICHD-3 diagnostic criteria for migraine with and without aura [1]

1.1 Migraine without aura 1.2 Migraine with aura
A. � At least five attacks fulfilling criteria 

B–D
B. � Headache attacks lasting 4–72 h 

(when untreated)1

C. � Headache has at least two of the 
following four characteristics:

 �   1.  Unilateral location
 �   2.  Pulsating quality
 �   3.  Moderate or severe pain intensity
 �   4. � Aggravation by or causing 

avoidance of routine physical 
activity (e.g., walking or climbing 
stairs)

D. � During headache at least one of the 
following:

 � �  1.  Nausea and/or vomiting
 � �  2.  Photophobia and phonophobia
E. � Not better accounted for by another 

ICHD-3 diagnosis.
Note:
1. �In children and adolescents (aged under 

18 years), attacks may last 2–72 h.

A.  At least two attacks fulfilling criteria B and C
B. � One or more of the following fully reversible 

aura symptoms:
 �   1.  Visual
 �   2.  Sensory
 �   3.  Speech and/or language
 �   4.  Motor, brainstem and/or retinal1

C. � At least three of the following six 
characteristics:

 � �  1. � At least one aura symptom spreads 
gradually over ≥5 min

 � �  2. � Two or more aura symptoms occur in 
succession

 � �  3. � Each individual aura symptom lasts 
5–60 min

 � �  4.  At least one aura symptom is unilateral2

 �   5.  At least one aura symptom is positive3

 �   6. � The aura is accompanied, or followed within 
60 min, by headache4

D. � Not better accounted for by another ICHD-3 
diagnosis.

Notes:
1. �Motor, brainstem and retinal symptoms are 

atypical, occurring in specific subtypes of 
migraine with aura, and should lead to referral.

2. Aphasia is regarded as a unilateral symptom.
3. �Scintillations and pins and needles are positive 

symptoms of aura.
4. �Typical aura without headache is a recognised 

subtype.
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Table 2.6  ICHD-3 diagnostic criteria for chronic migraine [1]

1.3 Chronic migraine
A. � Headache (migraine-like or tension-type-like1) on ≥15 days/month for >3 months, and 

fulfilling criteria B and C
B. � Occurring in a patient who has had at least five attacks fulfilling criteria B–D for 1.1 

Migraine without aura and/or criteria B and C for 1.2 Migraine with aura
C. � On ≥8 days/month for >3 months, fulfilling any of the following:
 �   1.  Criteria C and D for 1.1 Migraine without aura
 �   2.  Criteria B and C for 1.2 Migraine with aura
 �   3. � Believed by the patient to be migraine at onset and relieved by a triptan or ergot 

derivative
D.  Not better accounted for by another ICHD-3 diagnosis2.
Notes:
1. � Because it is impossible to distinguish the individual episodes of headache in patients with 

such frequent or continuous headaches, attacks with and those without aura are both 
counted in diagnosing 1.3 Chronic migraine, as are both migraine-like and tension-type-
like headaches.

2. � The most common cause of symptoms suggestive of chronic migraine is medication 
overuse. Around 50% of patients apparently with chronic migraine revert to an episodic 
migraine type after drug withdrawal.

[1] (Table 2.6) may appear to be authoritative but are regularly modified by research-
ers and authors, so that the disorder is confusingly conflated with MOH (e.g., [12, 
13]). Therefore, the prevalence of chronic migraine has not been reliably estab-
lished. By the best working definition, it is rare [14], and, like cluster headache, not 
itself of great public-health importance.2

2.2.2  �Tension-Type Headache (TTH)

TTH is the most prevalent of all the headache disorders, but highly variable in its 
expression and uncommonly a cause of serious disability. It has some societal 
importance, but much less than that of migraine.

TTH is the common sort of headache that nearly everyone has occasionally, so 
that many people refer to it as “normal” or “ordinary” headache, terms that deny its 
status as a headache disorder. While GBD2010 ranked it as the second most preva-
lent disorder in the world (behind dental caries) [10], its reported prevalence is 
nonetheless hugely variable [2]. This, probably, is due in most part to under-report-
ing of mild cases. The true prevalence probably exceeds 50% [2], but only when 
infrequent episodic TTH is included (less than 1 episode per month), which may 
indeed fall outside the definition of headache disorder [1]. In most but not all popu-
lations, TTH affects rather more women than men; children report it also, but to a 
lesser extent.

2 As before, this means it does not add significantly to societal burden, not that no healthcare provi-
sion should be made for it. Headache services set up adequately to manage headache disorders (see 
Chap. 15) would take adequate account of it.
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TTH episodes vary greatly in duration, from minutes to several days, but usually 
last a few hours. Their frequency also varies widely, both between people and in 
individual people over time. The pain of TTH lacks the specific characteristics of 
migraine, as is reflected in the diagnostic criteria of ICHD [1] (Table 2.7): it neither 
worsens with routine physical activity nor is associated with nausea (although either 
photophobia or phonophobia may be present). Further, it is usually bilateral or gen-
eralized; people describe it as a squeezing or pressure, like a tight band around the 
head—the opposites of descriptions of migraine headache. TTH often spreads down 
to or up from the neck. Although mostly moderate or mild, this headache can be bad 
enough to make it difficult to carry on entirely as normal [15].

TTH pursues a highly variable course, commonly beginning in the teenage years 
and reaching peak levels in the 30s. Although never serious, in a few people TTH 
becomes bothersome enough to need medical attention, usually because it has 
become frequent. There are distinct types although, in any individual, one may give 
way to another. Two are important (Table 2.7). Frequent episodic TTH occurs, like 

Table 2.7  ICHD-3 diagnostic criteria for the important types of tension-type headache [1]

2.2 Frequent episodic tension-type headache 2.3 Chronic tension-type headache
A. � At least 10 episodes of headache 

occurring on 1–14 days/month on average 
for >3 months and fulfilling criteria B–D

B.  Lasting from 30 min to 7 days
C. � At least two of the following four 

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 diagnosis.

A. � Headache on ≥15 days/month on average 
for >3 months, fulfilling criteria B–D

B.  Lasting hours to days, or unremitting
C. � At least two of the following four 

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 more than one of photophobia, 

phonophobia or mild nausea
 �   2. � Neither moderate or severe nausea nor 

vomiting
E. � Not better accounted for by another 

ICHD-3 diagnosis1,2.
Notes:
1. � Both 2.3 Chronic TTH and 1.3 Chronic 

migraine require headache on ≥15 days/
month. For 2.3 Chronic TTH, headache 
must on ≥15 days meet criteria B–D 
above; for 1.3 Chronic migraine, headache 
must on ≥8 days meet criteria B–D for 1.1 
Migraine without aura. A patient can fulfil 
criteria for both, for example, with 
headache on 25 days/month meeting 
migraine criteria on 8 days and TTH 
criteria on 17. Only 1.3 Chronic migraine 
is then diagnosed.

2. � In many uncertain cases, there is overuse 
of medication. After withdrawal, there may 
be reversion to episodic TTH.
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migraine, in attack-like episodes. Chronic TTH, which has a prevalence of up to 3% 
in adults [2], is a disorder evolving from frequent episodic TTH, with daily or very 
frequent episodes of similarly described headache, lasting hours to days and some-
times unremitting over long periods. This headache may be associated with mild 
nausea [1]. It can be quite disabling and distressing.

2.2.3  �Medication-Overuse Headache (MOH)

MOH may top the list in terms of societal importance, not because it is the most 
prevalent headache disorder but for two other reasons: at individual level it is the 
most disabling and by far the most costly of the common headaches [6], and, unlike 
migraine and TTH, it is wholly avoidable.

ICHD defines MOH as a secondary headache [1], but it occurs only in patients 
with a prior headache disorder. The cause is chronic excessive use of medication(s) 
taken to treat that headache. MOH is therefore better considered as a sequela of a 
primary headache disorder, more usually migraine than TTH. This was recognized 
in GBD2016 [4], and again in GBD2017 [5], which, instead of reporting MOH 
separately, attributed its disability burden proportionately to these primary head-
aches (see Chap. 9).

All medications used to treat acute headache are associated with this problem, 
although the mechanism through which MOH develops undoubtedly varies between 
different drug classes. Wherever they are available, opioids such as codeine tend 
especially to be implicated, but this probably is a consequence of selection by 
patients who erroneously believe the solution lies in “stronger” medications, cou-
pled with the exhortative messages by which codeine-containing medications are 
generally promoted to the public (Fig. 2.1). The risk of MOH escalates with medi-
cation frequency regardless of the drug, and is high whenever these treatments are 
taken regularly on more than 2–3 days a week. In individual patients, an evolution-
ary course can often be retrospectively charted: the usual start is that occasional 
headache attacks increase in frequency, through natural variation or because an 
additional headache has developed. Medication use follows, also becoming more 
frequent, and this is encouraged initially by its apparent efficacy. Over time, weeks 
or sometimes very much longer, as headache episodes and medication intake 
become ever more frequent, efficacy wanes. Natural responses then are to switch to 
medications perceived to be stronger, and to increase doses. While these behaviours 
lead inexorably to worsening in the long term, attempts at withdrawal induce 

THERE ARE 8 MILLION MIGRAINE
SUFFERERS IN THE UK.

Approximately 1 in 5 women and 1 in 15 men will
develop migraine at some time in their life, so it’s
really important that there’s a migraine treatment you
can trust.

Fig. 2.1  Promotional message, 
aimed at the public and typical of 
many, for a branded over-the-counter 
codeine-containing acute migraine 
therapy

2  The Meaning of “Headache” in the Context of Society



16

immediate—and highly discouraging—aggravation of symptoms. In the end-stage, 
if this process is not interrupted, MOH is unremitting, only fluctuating with medi-
cation use repeated every few hours.

Correct diagnosis is important for these reasons, and more so because patients 
will not improve without withdrawal of the offending medication(s), which are 
often multiple. On the other hand, most patients with MOH improve within 2 
months after withdrawal, as does their responsiveness to preventative treatment.

The ICHD diagnostic criteria [1] for MOH are in Table 2.8. It is an oppressive 
headache, obviously persistent, and highly disabling.

MOH has a highly variable prevalence worldwide, and estimates are uncertain 
[16]; while the average is 1.5–2% in adults [17], some national estimates exceed 7% 
with reasonable certainty [18, 19]. Factors contributing are high prevalences of the 
progenitor headaches (putting more people at risk) and, probably, easy access to 
OTC medications coupled with poor access to healthcare and lack of public health-
education [18, 19].

2.3  �Concluding Remarks

Although more than 200 headache disorders are clearly defined by their distinct 
characteristics and clinical features [1], and several of these disorders are described 
here, just three contribute significantly to the societal impact of headache. Migraine, 
TTH and MOH overwhelm all others in their shares of the total population ill health 
that is attributable to headache. Furthermore, MOH may properly be regarded as a 
sequela of migraine and TTH; its burdens in reality belong to these two primary 
headache disorders [4, 5].

It is essentially for these few conditions that society must make provision, if it 
wishes to lessen the impact. This fact makes the task (described in Chap. 15) a great 
deal easier.

Table 2.8  ICHD-3 diagnostic criteria for medication-overuse headache [1]

8.2 Medication-overuse headache
A.  Headache occurring on ≥15 days/month in a patient with a pre-existing headache disorder
B. � Regular overuse for >3 months of one or more drugs that can be taken for acute and/or 

symptomatic treatment of headache1,2

C.  Not better accounted for by another ICHD-3 diagnosis.
Notes:
1. � Drugs may be ergotamine, one or more triptans, non-opioid analgesics including 

paracetamol (acetaminophen), acetyl salicylic acid and other non-steroidal anti-
inflammatory drugs (NSAIDs), opioids, combination analgesics (typically containing 
simple analgesics plus opioids, butalbital and/or caffeine) or any combination of these.

2. � Overuse is defined as intake on ≥15 days/month for non-opioid analgesics alone and in all 
other cases as intake on ≥10 days/month.
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Chapter 3
Headache in Children and Adolescents: 
A Broader Approach Is Needed  
than in Adults

Timothy J. Steiner and Derya Uluduz

3.1  �Introduction

Chapter 2 explains the meaning of “headache” in the context of society. It concludes 
that, while more than 200 headache disorders are clearly defined by their distinct 
characteristics, just three—migraine, tension-type headache (TTH) and medication-
overuse headache (MOH)—contribute significantly to the societal impact of head-
ache. In the Global Burden of Disease study 2010 (GBD2010) [1], TTH and 
migraine were revealed as second and third most prevalent disorders in the world. 
In GBD2013, headache disorders collectively were third among the leading causes 
of disability [2]. In GBD2016, migraine came top—the single most disabling disor-
der—in the age group 15–49 years [3].

It is a very important proviso that the data underpinning these statistics were 
derived in the main from studies in adults aged 18–65 years ([4]; also Chap. 9). 
Extrapolations to children (6–11 years) and adolescents (12–17 years) in the GBD 
studies put migraine among the top 10 global causes of years lived with disability 
(YLDs) in the 50 most populous countries [5]. Nevertheless, in these age groups, the 
prevalence of headache disorders is not so well established, from relatively limited 
data. Accordingly, the burdens attributed to them are only unreliably estimated.

There is no complete explanation for this, but multiple contributory factors can 
be identified. With regard to the paucity of data, first there are relatively few 
published epidemiological studies among these age groups ([4]; also Chap. 8) 

T. J. Steiner (*) 
Department of Neuromedicine and Movement Science, NTNU Norwegian  
University of Science and Technology, Trondheim, Norway 

Division of Brain Sciences, Imperial College London, London, UK
e-mail: t.steiner@imperial.ac.uk 

D. Uluduz 
Neurology Department, Cerrahpaşa School of Medicine, Istanbul University, Istanbul, Turkey

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-24728-7_3&domain=pdf
mailto:t.steiner@imperial.ac.uk


20

(which itself lacks a good explanation). Second, most of these have been conducted 
in middle- or high-income Western countries, leaving very large geographical gaps. 
This was true of adult studies also, until relatively recently [4]. Third, substantial 
methodological differences between the published studies limit their comparability. 
Apart from these is a fourth factor, with perhaps the most important implications for 
addressing this issue: it arises from the operational diagnostic criteria set out in the 
universally accepted International Classification of Headache Disorders (ICHD), 
now in its third edition (ICHD-3) [6].

3.1.1  �Is Headache in These Age Groups Different?

This key question cannot be answered only with regard to prevalence. Primary 
headaches may be less common in children [4] but, with an incidence peak around 
puberty, they catch up in adolescents. Are they different in character?

As noted in Chap. 2, while ICHD recognizes more than 200 headache disorders 
[6], only migraine and TTH among the primary headaches have public-health 
importance [1–4]. The ICHD diagnostic criteria for migraine in adults specify 
recurrent, moderate-to-severe headache of 4–72 h duration, together with a range of 
specific characteristics (unilaterality, pulsating quality, aggravation by physical 
activity) and accompanying symptoms (photophobia and phonophobia; nausea and/
or vomiting) ([6]; also Chap. 2). In children, it is noted that the headache may be of 
shorter duration (2–72 h). The criteria for TTH specify mild-to-moderate headache 
lasting from 30  min to 7  days, with neither the specific characteristics nor the 
accompanying symptoms of migraine [6]. But in a pilot school-based prevalence 
survey conducted in Turkey and Austria, mild headache of less than 1 h duration, 
often with migraine-like features, was reported by more than a third (37.2%) of 
participants aged 6–17 years [7].

Such headache could not be given a definite diagnosis of migraine or, when there 
were migraine-like features, of TTH. Furthermore, although ICHD criteria for TTH 
allow a duration lower-limit of 30 min, the authors of this study later questioned 
whether TTH really existed in a form in which headache was typically (rather than 
occasionally) of less than 1 h duration [8]. In the context of their continuing epide-
miological studies in Turkey, undertaken as a project within the Global Campaign 
against Headache, they found themselves in doubt as to how this evidently common 
presentation of headache should be labelled [8].

3.2  �Undifferentiated Headache

The problem was not new: it had been recognized previously, but, surprisingly, 
apparently ignored. The most recent survey of headache in children and adolescents 
[9], together with a Medline search, found 59 relevant studies. Over half (54%) 
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reported selected diagnoses only, usually definite migraine, crucially failing to spec-
ify the proportions of headaches that were unclassifiable. But in five studies that did 
report them [10–14], unclassifiable headaches ranged in prevalence from 2.9% to 
35.5% (mean 18.3%) [8]—almost one in five participants!

An adequate account of the burden of headache in these age groups clearly 
requires a broader approach than ICHD allows. The characteristics of adult migraine 
(and perhaps TTH) may be undeveloped in 6–17-year-olds. An additional diagnos-
tic category is needed, which has been termed undifferentiated headache (UdH), 
defined by duration of less than 1 h and mild intensity [8].

3.2.1  �Clinical Features of UdH

The survey in Turkey referred to above was a nationwide cross-sectional study, 
school-based, with data gathered in 31 schools [8]. Conducted under the auspices of 
the Global Campaign against Headache [15, 16], it applied the methods developed 
and tested in the earlier pilot studies in Istanbul and Vienna [7]. It compared the 
clinical features of UdH with those of migraine and TTH, and the burdens attribut-
able to each [8]. Of the 7889 invited pupils, 7068 (89.6%) self-completed a struc-
tured questionnaire [17] administered by a mediator to entire classes [8]. The 
following evidence emerged.

First and foremost, UdH is common. Headache of any type during the preceding 
year was reported by 73.7% of participants. UdH, reported by 29.2%, led all other 
types: migraine 26.7% (7.3% definite, 19.4% probable), TTH 12.9% (definite 6.7%, 
probable 6.2%), MOH 0.9% (always probable, because no evidence could be gath-
ered of causation), other headaches on 15 or more days per month 3.4% and still 
unclassifiable headache 0.5% [8]. Sub-classified according to frequency in the same 
manner as TTH [6], 26.7% of cases were infrequent episodic UdH, 72.0% were 
frequent episodic UdH and 1.3% were chronic UdH [8].

Comparisons with migraine and TTH, combining definite and probable cases 
as recommended [18], showed that UdH differed from both with respect to 
almost all headache features and associated symptoms, generally falling between 
the two (Table 3.1) [8]. UdH was less likely to be pulsating than migraine, but 
more than TTH. It was less associated with nausea, vomiting and photophobia 
than migraine, but, for all of these, more than TTH. Headache days were fewer 
in UdH than in migraine or TTH; accordingly, UdH was less likely to be reported 
on the preceding day (“headache yesterday”) (Table 3.2) [8]. Intensity of head-
ache yesterday was lower in UdH, but, of course, UdH is defined by mild inten-
sity. Nonetheless, 16.3% of pupils with the diagnosis of UdH rated headache 
yesterday as moderate or severe (Table 3.2) [8]. Although pupils with UdH took 
acute medication less frequently than those with migraine or TTH, large propor-
tions nonetheless did so: 38.9% in the previous week and 43.2% in the previous 
4 weeks.
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Table 3.2  Headache yesterday in undifferentiated headache, migraine and tension-type 
headache [8]

Headache 
yesterday

Undifferentiated 
headache
N = 2066

Migrainea

N = 1888

Tension-
type 
headachea

N = 911
Undifferentiated 
headache vs. migrainea

Undifferentiated 
headache vs. 
tension-type headachea

n % n % n % OR [95% CI] pb OR [95% CI] pb

Present 2027 1872 895

No
Yes

1624
403

80.1
19.9

1053
819

56.3
43.7

645
250

72.1
29.9

Reference
0.32 [0.28–0.37] <0.001

0.64 
[0.56–0.77] <0.001

Intensity 403 819 250

Mild
Moderate
Severe

328
55
9

83.7
14.0
2.3

408
265
133

50.6
32.9
1.5

151
72
18

62.7
29.9
7.4

3.9 [2.8–5.4]
Reference
0.33 [0.16–0.68]

<0.001

0.002

2.8 [1.9–4.2]
Reference
0.66 [0.27–1.6]

<0.001

0.3

Lost 
lessons at 
school

403 819 250

No
Yes

360
39

90.2
9.8

693
101

87.3
12.7

217
25

89.7
10.3

Reference
0.74 [0.50–1.1] 0.1

Reference
0.94 [0.55–1.6] 0.8

aIncluding definite and probable
bChi-squared test

3.2.2  �Burden of UdH

As a short-duration mild headache, UdH might not be the most burdensome head-
ache, but one fifth (21.3%) of those with UdH in the survey (6.1% of all pupils) lost 
school time in the preceding 4 weeks because of it (Table 3.3) [8]. Impact on school 
attendance and leisure-time activities was lower in UdH than in migraine or TTH, 
and UdH was less likely than migraine, but not TTH, to cause a parent to leave work 
[8]. Table 3.3 shows, very clearly, that these were burdens that ought not to have 
been ignored simply because the headache had no label.

3.2.3  �Implications of UdH

Longitudinal studies suggest that a considerable proportion (8.3–71%) of children 
and adolescents with migraine evolve to TTH or vice versa [19], with, as might be 
expected, higher diagnostic stability in definite migraine and definite TTH than in 
probable migraine or probable TTH [20]. This supports the concept of undifferenti-
ated headache, and the use of this diagnostic label as an appropriate term among 
these age groups.

The implications are quite far reaching. ICHD, of course, needs to take note of 
this diagnostic gap. More pertinent here are the implications for future epidemio-
logical studies and burden estimates in these age groups—indeed, for accounts of 
the societal impact of headache generally. While children and adolescents make up 
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a large proportion of the population, UdH, their most common headache, appears 
not to have been in the reckoning. Most previously published surveys would not 
have reported these cases; burden estimates, if made, would have taken no account 
of them. There are clinical implications too, also with a societal dimension, if UdH, 
while clearly distinct from migraine, is in fact a precursor or immature form of it. 
Can its evolution be halted, or will it inevitably transform into the highly burden-
some disorder that is migraine?

3.3  �Concluding Remarks

Headache-attributed burden is not well estimated among children and adolescents, 
but undoubtedly high. GBD estimates fill the large data gaps by extrapolation, put-
ting migraine among the top 10 global causes of YLDs in the 50 most populous 

Table 3.3  Burden of undifferentiated headache, migraine and tension-type headache (preceding 4 
weeks) [9]

Burden 
measure

Undifferentiated 
headache
N = 2066

Migrainea

N = 1888

Tension-
type 
headachea

N = 911

Undifferentiated 
headache vs. 
migrainea

Undifferentiated 
headache vs. 
tension-type 
headachea

n % n % n %
OR [95% 
CI] pb

OR [95% 
CI] pb

School 
absence

2046 1866 900

No 1792 87.6 1439 76.2 753 83.7 Reference Reference
≥1 day 254 12.4 427 23.8 147 16.3 0.48 

[0.40–0.57] <0.001
0.73 
[0.59–0.91] 0.004

School 
left 
early

1997 1818 884

No 1819 91.1 1479 81.4 766 86.7 Reference Reference
≥1 day 177 8.9 339 18.6 118 13.3 0.43 

[0.35–0.52] <0.001
0.64 
[0.50–0.81] <0.001

Impact 
on 
activity

2015 1800 887

No 1261 62.6 582 32.3 459 51.7 Reference Reference
≥1 day 754 37.4 1218 67.7 428 48.3 0.29 

[0.25–0.33] <0.001
0.64 
[0.55–0.75] <0.001

Parent 
took 
work 
leave

2044 1880 902

No 1906 93.2 1607 85.5 832 92.2 Reference Reference
≥1 day 138 6.8 273 14.5 70 7.8 0.43 

[0.34–0.53] <0.001
0.86 
[0.64–1.2] 0.3

aIncluding definite and probable
bChi-squared test
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countries [5]. Undifferentiated headache, characterized by mild headaches lasting 
less than 1 h, differing measurably in most respects from both migraine and TTH, 
and defying labelling within ICHD, has not been included. It is common in both age 
groups and associated with burden sufficient to cause lost school time in over 6% of 
pupils. Accounts of headache in these age groups have been seriously deficient on 
this account.

Future longitudinal studies will show whether UdH represents those headaches 
that are in a shifting state between migraine and TTH before maturing by adulthood 
into one or the other. Meanwhile, differentiating UdH from migraine and TTH has 
important implications for needs assessment, health policy and healthcare provi-
sion. The first and most important need is to recognize its existence.
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Chapter 4
Headache-Attributed Burden:  
Its Qualitative Components

Timothy J. Steiner and Lars Jacob Stovner

4.1  �Introduction

“Burden of disease” at a population level is the sum of all the negative effects a 
disease has on the individuals within that population, together with any societal 
burden. It is a complex construct.

When the Global Burden of Disease (GBD) studies measure “burden”, they 
value health states associated with the included diseases by attaching to each a dis-
ability weight (DW), derived through a global consultation exercise from a brief 
description of the “average” condition ([1]; also Chap. 9). The product of DW and 
time in that health state provides an estimate of lost health, which slightly confus-
ingly is referred to as disability and quantified in years lived with disability (YLDs). 
A complete account adds years of life lost (YLLs) due to early mortality, when this 
occurs. YLLs and YLDs have equal value, each representing the equivalent of 1 
year’s total loss of health. Their sum yields the composite metric, disability-adjusted 
life years (DALYs) ([1]; also Chap. 9).

People with primary headache disorders do not die. Or, more correctly, they are 
no more likely to die than people without headache. The burden of headache is 
expressed “only” in the impairments of pain and associated symptoms, the disability 
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and lost productivity these cause, and the diminished quality of life and reduced 
wellbeing that result. In GBD, it is expressed only in YLDs. As will be seen, the sum 
of these may be substantial at individual level, while it is very large indeed at popu-
lation (societal) level. But the fact that no mortality is associated with the common 
headache disorders probably explains to a large extent why, historically, they have 
been so poorly acknowledged [2–4].

This chapter provides a qualitative account of the many elements of headache-
attributed burden. A quantitative account is in Chap. 8.

4.2  �The Burden of Headache: Scope and Scale

As noted in Chap. 2, only migraine, tension-type headache [TTH] and medication-
overuse headache [MOH] contribute significantly to the public-health impact of 
headache disorders. Even so, little was known of this impact until quite recently. It 
was not known how, or how much, they affected many of the populations of the 
world, or how healthcare and other resources were utilized to mitigate their effects. 
The global survey conducted jointly by Lifting The Burden (LTB) and the World 
Health Organization (WHO) for the Atlas of Headache Disorders and Resources in 
the World 2011 ([2]; also, Chaps. 5 and 13) was the first to enquire into these mat-
ters, finding “worldwide neglect of major causes of public ill-health”.

Clearly evident now, through a concerted programme of information gathering 
[5–13], is that “burden of disease” in relation to headache is very substantial in 
scale. It also has a very broad scope, composed of many different elements, with 
impact extending beyond those who actually have the disease. These are described 
below.

4.2.1  �Burdens Within the Attack

Symptom burden is readily recognizable: pain especially, but also the accompanying 
symptoms of nausea, vomiting, photophobia and phonophobia, which while present 
cause debility, sometimes to the extent of prostration. Pain can be quantified at indi-
vidual level as a product of frequency, duration and intensity, although the last of 
these is purely subjective. At population level, it is quantified as the product of the 
average among individuals and prevalence [14]. Nausea, photophobia and phono-
phobia are almost impossible to quantify, not only because they are subjective but 
also because there are no units or yardsticks by which to measure them. Their occur-
rence can at least be recorded, and frequencies expressed.

Above all, headache disorders are disabling [15–18]. Each of the symptoms 
mentioned may contribute to a secondary disability burden within the attack. 
“Disability” here means limited ability to engage in certain tasks or actions, or to 
participate in usual daily activities, its correct sense rather than that used in GBD 
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[1]. Disability attributed to headache is also difficult to quantify completely, but lost 
productive time is a common proxy for which well-validated instruments exist [19, 
20]. Inability to work because of headache, and reduced effectiveness when work is 
continued despite headache, have magnified importance because headache is most 
common in people between their teens and 50–60  years of age—the productive 
years, during which people build families, careers and the capital on which their 
later lives will depend. To the lost-productivity burden is attached a personal finan-
cial burden from lost pay.

These are all elements of ictal burden.

4.2.2  �Burdens Beyond the Attack

All the components of ictal burden are readily appreciated. Other burdens, less 
obvious, are still important [14].

Direct treatment costs supplement the indirect financial costs from lost produc-
tivity. Consultations with physicians occupy time, and all lost time has a cost. So do 
medications. These expenditures, part of the personal financial burden, are gener-
ally incurred outside attacks, as investments to prevent or mitigate ictal burden. In 
theory they are cost-saving, but empirical evidence of this is lacking (Chap. 15).

Apart from this, because headache attacks are unpleasant, simple awareness that 
they will recur, and the expectation that results, are often sufficient to diminish qual-
ity of life. It cannot be surprising if people who experience them frequently worry 
about when the next may occur, and there is good evidence that they do [21]. Neither 
can it be surprising if this provokes anxiety, and avoidance behaviour, for which 
again there is good evidence [21]. People with migraine in particular may, rightly or 
wrongly, identify triggers that they then endeavour to eliminate by lifestyle compro-
mise, not always in ways that they would otherwise wish. Leisure activities may be 
cancelled or curtailed because of headache; when this has happened often, social 
events are likely not to be planned in the first place. Social life may simply cease. 
These are elements of interictal burden.

The huge importance of interictal burden lies in the fact that it is continuous, 
rather than present only during attacks that occur perhaps on only one or a few days 
per month. Interictal burden affects wellbeing and quality of life and is perhaps 
adequately, if not specifically, quantified by measures of these [14]. Few quantita-
tive studies exist, but the Eurolight project conducted in ten countries of the EU 
established that interictal burden is considerable [21].

A consequence of recurring inability to work may be a reputation for poor reli-
ability, or inability to cope. Decreased probability of promotion follows, with failure 
to develop full career potential; in egregious cases, early retirement may be a forced 
result of persistent ill health. A consequence of lost school-time, negatively affect-
ing education, may be reduced career opportunities later. In both cases, the result is 
lower pay and impaired financial security. Accruing over a lifetime, the cumulative 
burden of these losses can be substantial, albeit very hard to measure [14].
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4.2.3  �Burdens Beyond the Person with Headache

People with headache bear much of these burdens, but not all. Burden on others who 
are themselves unaffected by headache is invariably difficult to measure and 
coloured by subjective interpretation, but it unquestionably exists, arising in several 
ways.

Failed or abdicated social roles during attacks affect partnership and parenthood. 
Family and friends lose the companionship they reasonably expect, but which is not 
given by a person shut away in a dark room. Children may not always be looked 
after. Partners and other family members may inherit increased shares of chores and 
responsibilities. They may acquire a carer burden, called to look after the person 
with headache. Carers, as well as the person with headache, can lose time from 
work.

Similarly, employers and work colleagues carry part of the burden of headache 
when paid work is not done. Either the employer pays for nothing, or colleagues 
must take on extra duties to make up.

4.2.4  �Societal Burdens

Healthcare resource consumption must be paid for by someone. Often, at least in 
part, this is the person with headache, but, when treatment costs for a group of con-
ditions affecting up to 40% of the population are reimbursed by a State-funded 
health system, the direct societal financial burden is likely to be substantial. 
Nevertheless, as a contributor to societal burden, these costs are dwarfed, ten-fold, 
by the indirect societal financial burden that falls on national economies from 
absenteeism, reduced effectiveness at work (presenteeism) and lost gross domestic 
product (GDP) [22, 23]. The financial cost of headache is the subject of Chap. 12.

It is worth a comment that financial costs to society may not be so dominant in 
resource-poor countries where labour costs are lower, but the consequences to indi-
viduals of being unable to work or care for children can nevertheless be severe, and 
they are particularly unforgiving in resource-poor countries [14].

4.3  �Burden of Headache in GBD

This is the subject of Chap. 9. This present chapter is about the qualitative compo-
nents of headache-attributed burden, while GBD is essentially concerned with mea-
surement. It is mentioned here only with the purpose of noting its limitations, despite 
which headache disorders are ranked second among all causes of YLDs [12, 13].

The scope of GBD is heroic [1], and there are no better means than are offered 
by GBD for comparing diseases according to their impact on health. For headache 
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disorders, population estimates are arrived at by multiplying prevalence, mean pro-
portion of time in the ictal state (i.e., with headache) and the DW for the ictal state. 
The limitations are obvious. GBD cannot and does not take account of the less tan-
gible components of burden, it takes little if any note of interictal burden, and it 
ignores cumulative burden.

It is also absolutely dependent on data. The first iteration, GBD1990, conducted 
by WHO on behalf of the World Bank, found nothing to say about headache. The 
first International Classification of Headache Disorders had only recently been pub-
lished [24], and epidemiological studies prior to this lacked diagnostic validity. 
Even at the time of GBD2000, and still in 2007, the published data included no 
studies of acceptable quality from Eastern Europe, the entire Eastern Mediterranean 
Region, most of the African Region, all of South-East Asia and most of the Western 
Pacific Region [19]. In these parts of the world were living more than half the peo-
ple of the world.

GBD2010, commencing in 2007 and accepting data until 2010, was conducted 
not by WHO but by the Institute for Health Metrics and Evaluation, Seattle, 
Washington, supported by the Bill and Melinda Gates Foundation [1]. During these 
years, the Global Campaign against Headache was filling in the major knowledge 
gaps with new population-based studies, beginning in Russia, China and India, 
countries occupied by 2.6 billion people [4–6]. With better data, the estimated 
global mean 1-year prevalence of migraine rose from 11.2% [25] to 14.7% [8, 9]. 
GBD2010 reported TTH as the second most prevalent disorder in the world (after 
dental caries), and migraine third [8, 9], but despite this, and because of a very low 
DW, TTH had little impact compared with that of migraine on estimated global dis-
ability burden. MOH was not included until the next iteration, GBD2013 [10, 11]. 
In the interim, further Global Campaign studies had filled other knowledge gaps. By 
GBD2016 [12], these studies included India and Nepal in South East Asia, Saudi 
Arabia, Pakistan and Morocco in Eastern Mediterranean, Zambia and Ethiopia in 
African Region, China and Mongolia in Western Pacific and Russia, Georgia and 
Lithuania in Eastern Europe. Considerably better informed than their predecessors, 
GBD2016 [12] and GBD2017, the most recently published [13], both ranked 
migraine as the second-highest cause of disability worldwide.

4.4  �The Burden of Insouciance

Of course, headache has not grown in these 27 years of the GBD programme so far. 
Rather, the evidence has greatly improved, is now fully assimilated and is given due 
weight by GBD. Sadly, this is not the case more generally: headache as a cause of 
ill health is still poorly acknowledged [2–4].

These various burdens, arising from a set of disorders that are very common, 
inevitably generate a large healthcare demand: even decades ago, headache was 
noted to be high among causes of consulting both general practitioners and neurolo-
gists [26, 27]. They might also be expected to engender a robust healthcare response, 
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but this is emphatically not the case. Very large numbers of people who need it do 
not receive effective healthcare for headache [2, 28]. Direct evidence shows this to 
be so in developed countries [29–33], and it cannot be anticipated that people with 
headache fare any better in countries where resources are more limited [34].

Poor healthcare for headache is a feature of society’s insouciance (about which 
more is said in Chap. 13): despite all the evidence of its impact, manifested in public 
ill health and disability, lost production and financial cost, society disdains head-
ache and fails abjectly to respond to it [2]. People with headache, not unreasonably, 
feel this as an additional burden.

4.5  �Concluding Remarks

The burden of headache is complex in scope and substantial in scale, and composed 
of many different elements, some not quantifiable but amenable only to qualitative 
(descriptive) analysis. Its impact extends to people not directly affected, and to soci-
ety as a whole. The GBD studies may rank headache among the top causes of dis-
ability, but they do not capture its burden in full.
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Chapter 5
Headache Disorders and the World  
Health Organization

Timothy J. Steiner, Nelly Huynh, and Lars Jacob Stovner

5.1  �Introduction

The Global Burden of Disease study 1990 (GBD1990), the first such study, con-
ducted by the World Health Organization (WHO), had nothing at all to say about 
headache disorders in general or any one of them specifically. They were not thought 
to be of any importance in global public health. The reason was lack of evidence. 
WHO’s perfectly correct criteria for priority gave importance to diseases that were 
ubiquitous, prevalent, disabling and treatable. In 1990, headache did not eviden-
tially meet these.

Ten years later, GBD2000 was also conducted by WHO, with collaborators 
intent on the inclusion at least of migraine. At that time, the published prevalence 
data for migraine, coming mostly from Western Europe and North America, yielded 
an estimated global mean of about 11%. WHO transformed these into disability 
data using their metric of years of life lost to disability (YLDs). The outcome was a 
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revelation: migraine was among the top 20 causes of disability (19th), accounting 
for 1.4% of all YLDs worldwide [1].

Sceptical questions were raised about how exact this disability estimate was, and 
later estimates in fact revised it substantially upwards ([2, 3]; also, Chaps. 4 and 9), 
but it nonetheless changed perceptions of migraine permanently. It could never 
again be doubted that its public-health impact was substantial.

5.2  �The Global Campaign Against Headache

WHO’s response was to recognize headache disorders as a global public-health 
priority, which they did first in an internal publication coming out of an expert tech-
nical consensus meeting in Geneva [4] and then by crystallizing discussions, which 
had been ongoing throughout this period, into action. The outcome, after a period of 
planning, was the launch of the Global Campaign against Headache ([5]; also, 
Chap. 14), followed by its diligent pursuit [6–10].

5.2.1  �Knowledge for Action

In order to address the problem of headache, the ultimate purpose of the Global 
Campaign, it was necessary first to know much more of its nature, scope and scale—
that is, the burden of headache—everywhere in the world. Knowledge for action 
was therefore the first of the three originally conceived objectives of the Global 
Campaign [5, 6]. In 2003, when it launched, very little was known of this burden for 
more than half the people of the world. Most of the Western Pacific, including 
China, all of South East Asia, including India, all of Eastern Europe, including 
Russia, most of Eastern Mediterranean and most of Africa were data-free [11].

The Global Campaign filled the major knowledge gaps by undertaking new 
population-based studies, in Georgia, Russia, Lithuania, Turkey, China, Mongolia, 
Nepal, India, Pakistan, Iran, Saudi Arabia, Morocco, Ethiopia, Zambia, Cameroon, 
Benin and Peru so far, an action programme still in progress [10]. This enquiry, 
focused first on adults but now extending to children and adolescents, assesses both 
prevalence and burden and informs the ongoing Global Burden of Disease studies 
(Chap. 9).

5.2.2  �Awareness

Knowledge informs policy by creating awareness: recognition that change is 
needed, and the second of the three originally conceived objectives of the Global 
Campaign [5, 6]. Awareness is the prerequisite for action to make change happen 
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(the third and ultimate objective [5, 6]), implementing solutions proposed on the 
basis of knowledge.

To complete the picture of the public-health problem that action must address, 
global enquiry, complementary to formal epidemiological studies, was also needed 
into how, if at all, healthcare systems were responding to headache. WHO had initi-
ated its Project Atlas for this very purpose: to collect, compile and disseminate 
information on healthcare resources in countries, for various domains of mental 
and neurological services and conditions of public-health priority. The Atlas of 
Headache Disorders and Resources in the World 2011 [12], an important addition 
to this series, presenting information from more than 100 countries, was under-
taken by WHO and Lifting The Burden jointly as a project within the Global 
Campaign.

Most of the information was collected through a questionnaire survey of neu-
rologists, general practitioners and patients’ representatives, performed from 
October 2006 until March 2009. Only epidemiological data of sound provenance 
were included: those supported by peer-reviewed publication, comprehensively 
compiled by systematic review [11], and those of verifiably high quality gathered in 
population-based studies undertaken within the Global Campaign but not all pub-
lished at the time [10].

5.3  �Messages from WHO’s Atlas of Headache

5.3.1  �The “Neglected” Public-Health Problem

Prevalence studies included in the Atlas estimated that half to three quarters of 
adults in the world reported headache at least once in the preceding year [12]. This 
may have reflected interest bias, but the 10% reporting migraine is now known to be 
a substantial underestimate [2, 3]. Extrapolation from estimates of migraine preva-
lence and attack incidence suggested that 3000 migraine attacks occurred every day 
for each million of the general population [13]. Episodic tension-type headache 
(TTH) was the most common headache disorder; over 70% prevalence was reported 
in some populations (probably an overestimate, inflated by inclusion of infrequent 
episodic TTH [11]). Worldwide, its 1-year prevalence appeared to vary greatly, with 
an average of 42% in adults [11, 12]. Between 1.7 and 4% of adults were affected 
by headache on 15 or more days every month; medication-overuse headache 
(MOH), the most prevalent secondary headache, was reported in more than 1% of 
some populations [14].

Headache disorders were most prevalent during the productive years of adult-
hood (30s–50s). Their estimated financial cost to society—principally from lost 
working hours and reduced productivity due to impaired working effectiveness 
[15]—was therefore enormous (see Chaps. 4 and 12). In the UK it was noted, for 
example, some 25 million working or school days were lost every year because of 
migraine alone [13].
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The Atlas concluded [12]:

“Headache disorders are ubiquitous, prevalent, disabling and largely treatable, but under-
recognized, under-diagnosed and under-treated. Illness that could be relieved is not, and 
burdens, both individual and societal, persist. Financial costs to society through lost pro-
ductivity are enormous—far greater than the health-care expenditure on headache in any 
country.”

5.3.2  �The “Inadequate” Healthcare Response

Against this background of obvious burden and healthcare need, only 18% of coun-
tries that responded undertook any evaluation, for health policy, of the societal 
impact of headache [12]. Only 12% included headache disorders in an annual 
health-reporting system, and even fewer, 7%, included them in national expenditure 
surveys [12].

Worldwide, headache management reportedly depended on self-treatment by 
50% of those with headache, without consultation with any health professional [12]. 
This is not in apparent conflict with ideal healthcare provision, since more than 50% 
should be able to self-manage perfectly well ([16]; also, Chap. 15), but almost cer-
tainly it reflects biased reporting by professionals who see patients (usually at the 
bad end of the spectrum) rather than people with headache. Up to 10% were treated 
by neurologists, although fewer in the African Region and South East Asia [12]. The 
top three causes of consultation for headache, in both primary and specialist care, 
were migraine, TTH and these in combination. MOH as a cause of specialist con-
sultation increased in frequency (1–10%) with country income [12], but this might 
reflect ease of access to care rather than prevalence. Overall, a minority of people 
with headache disorders were professionally diagnosed: the estimated proportions 
were 40% for migraine and TTH and only 10% for MOH [12]. If these were reflec-
tive of quality and reach of headache services, they indicated much room for 
improvement in all regions. They might in fact be overestimates, but the last is 
anyway a major cause for concern since MOH cannot effectively be self-managed 
or brought under control if not diagnosed.

Specialists used International Headache Society diagnostic criteria (at that time, 
the International Classification of Headache Disorders, 2nd edition [17]) to support 
diagnosis in 56% of countries that responded: usage was lower in African and 
Eastern Mediterranean Regions and South East Asia, and lowest in low-income 
countries [12]. Investigation rates, mainly for diagnostic purposes, were high, 
despite that investigations are usually not needed to support diagnosis. Instruments 
to assess impact of headache were used routinely in only 24% of countries that 
responded, and very little in lower-middle- or low-income countries [12]. 
Management guidelines were in routine use in 55% of responding countries, but 
much less commonly in low-income countries. Despite there being a range of drugs 
with efficacy against headache, countries in all income categories identified non-
availability of appropriate medication (probably referring to limited reimbursement) 
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as a barrier to best management [12]. Among specific antimigraine drugs, ergota-
mine—cheaper, but less effective, more toxic, liable to accumulate and with greater 
overuse potential—was more widely available than triptans. Among alternative and 
complementary therapies, physical therapy, acupuncture and naturopathy were 
clear preferences, at least one of these being in the top three such therapies in all 
regions and all income categories [12].

The Global Campaign has advocated structured headache services as a key com-
ponent of good healthcare, and the only effective, efficient and equitable means of 
delivering it ([16]; also, Chap. 15). A third of responding countries recommended, 
as a proposal for change, improved organization and delivery of healthcare for head-
ache [12].

The Atlas concluded [12]:

“Health care for headache must be improved, and education is required at multiple levels to 
achieve this. Most importantly, health-care providers need better knowledge of how to diag-
nose and treat the small number of headache disorders that contribute substantially to public 
ill-health.

Given the very high indirect costs of headache, greater investment in health care that 
treats headache effectively, through well-organized health services and supported by educa-
tion, may well be cost-saving overall.”

5.3.3  �Education: The Underlying Deficiency

Worldwide, the survey found, headache disorders were taught during only 4 h of 
formal undergraduate medical training, and 10 h of specialist training. Better pro-
fessional education ranked far above all other proposals for change (75% of coun-
tries that responded), and lack of education was seen as the key issue impeding good 
management of headache [12].

5.3.4  �National Professional Organizations

A national professional organization for headache disorders (or headache chapter in 
another organization) existed in two-thirds of countries that responded, with a very 
marked difference between high- and upper-middle-income, on the one hand (71–
76%), and low-income countries, on the other (16%) [12]. The true numbers might 
be much lower, since respondents were much more readily identified in countries 
where such organizations existed.

A minority (20%) of professional headache organizations participated in the 
construction of postgraduate training curricula on headache, and only 10% engaged 
in the development of undergraduate curricula [12]. Rather more (over one third) 
arranged conferences, raised awareness of headache-related issues or were involved 
in setting guidelines for diagnosis and treatment of headache (a low-cost opportu-
nity for substantial service improvement).
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5.3.5  �A Template for Action

The Atlas went beyond descriptions of this dismal status quo, and the issuing of 
political messages to the world’s national governments. It set out an account of the 
way forward, in a template for action. More is said of this in Chap. 14.

5.4  �Concluding Remarks

What were the findings of this first global enquiry into these matters? They were 
that headache disorders were ubiquitous, prevalent, disabling and largely treatable 
(therefore meeting all criteria for priority), but under-recognized, underdiagnosed 
and undertreated. Very large numbers of people disabled by headache did not receive 
effective healthcare. Illness that could be relieved was not, and burdens, both indi-
vidual and societal, persisted. The barriers responsible for this might vary through-
out the world, but poor awareness of headache in a context of limited resources 
generally—and in healthcare in particular—was constantly among them [12]. In 
summary, the Atlas described “worldwide neglect of major causes of public ill-
health, and the inadequacies of responses to them in countries throughout the world” 
[12]. Yet the financial costs to society through lost productivity were far greater than 
the healthcare expenditure on headache in any country.

These were messages from WHO directly to the governments of the world.
Raising awareness is the purpose of this monograph, and all of the topics intro-

duced in this section are subjects of its later chapters.
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Chapter 6
Epidemiological Methods  
for Headache Studies

Lars Jacob Stovner and Timothy J. Steiner

6.1  �Introduction

The importance of epidemiological studies for headache science is now widely rec-
ognized. When headache was ranked the second most disabling disorder worldwide 
in the Global Burden of Disease 2016 study ([1]; also, Chaps. 5, 9 and 14), this was 
in large part the result of decades of headache epidemiological studies in many 
countries [2].

While much money and time had been committed to these studies, their methods 
and quality were variable [2–7]. A review of all previous studies found they had 
been performed, and reported, in quite different ways [2, 7]. This made it very dif-
ficult to interpret and summarize their results and, particularly, to compare the find-
ings of studies performed in different settings and countries or at different times. 
Further, while quality varied, there were some studies that appeared well-enough 
performed, but reported in too little detail to make comparisons possible.

Headache epidemiological studies inform needs assessment, underpin service 
policy and gain acceptance of headache disorders as a public-health priority [6]. In 
addition, they can increase our understanding of causes and risk factors, thereby 
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improving opportunities for treatment and prevention (see Chap. 10). Quality 
therefore matters in these studies. The need for better and standardized methodol-
ogy, supported by guidelines for the design and performance of these studies, had 
been evident for some years [3, 4] when, in 2014, such guidelines were published 
[5]. The initiative came from Lifting The Burden (LTB), a UK-registered charitable 
non-governmental organization, which directs the Global Campaign against 
Headache in official relations with the World Health Organization (WHO). It was 
supported financially by LTB, the International Headache Society (IHS), the World 
Headache Alliance and the Norwegian University of Science and Technology in 
Trondheim, Norway.

Quality improvement was the main aim, not only to improve reliability of head-
ache epidemiological studies but also so that resources directed towards them would 
be better spent [5]. Further, while the guidelines would primarily be useful in the 
planning and performance of new studies, they could also, it was believed, be 
applied to evaluation of the quality of studies previously published [5]. This chapter 
is based on the parts of these guidelines that deal with how to measure prevalence. 
The parts on how to measure burden and cost are the basis of Chap. 7.

An expert consensus group was convened, with two considerations in mind: 
inclusion of experience and competence in headache epidemiology and epidemiol-
ogy in general, and international and cross-cultural relevance. To the latter end, 
members were drawn from all six WHO world regions. After a first draft had been 
circulated, and feedback received from all members, the group convened in 
Trondheim in September 2011 for a 3-day meeting. A preliminary manuscript then 
posted on the IHS website invited worldwide open consultation, which, along with 
feedback from staff at WHO, informed the final, published version [5].

The recommendations here are drawn from these guidelines. They relate specifi-
cally to studies of headache, or address issues of particular relevance to headache, 
with more general supporting discussion when needed. It is strongly advised that 
headache epidemiological studies be planned and performed in collaboration with a 
local epidemiologist, familiar with the population of interest and culture(s). While 
the focus of the recommendations is on adult studies, many apply equally to studies 
of children and/or adolescents and others can be applied with adaptation. There are 
some considerations specific to studies of the elderly, and attention is drawn to 
these. With regard specifically to the reporting of studies, the STROBE statements 
(http://www.strobe-statement.org/) [8, 9] should be consulted.

The recommendations apply most readily to primary headache disorders, princi-
pally migraine and tension-type headache (TTH) (see Chap. 2). They are not 
intended to be exclusive to these: the principles are relevant also to epidemiological 
studies of secondary headaches, provided that adequate definitions can be applied in 
questionnaires or other survey instruments. However, burdens arising from second-
ary headaches are, in general, more correctly attributed to the underlying disorders. 
Medication-overuse headache (MOH), a secondary headache by definition, is some-
thing of an exception. The recommendations expressly encompass MOH firstly 
because it arises only from a pre-existing, usually primary headache disorder and, 
secondly, because it unquestionably contributes to public ill health. They also 
embrace the broader group of headaches occurring on 15 or more days per month, 
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again because these unquestionably contribute to public ill health. It is acknowl-
edged later that these may be poorly characterized and, within a survey conducted 
by enquiries at single points in time, impossible to diagnose more specifically than 
as frequent headache.

6.2  �Headache Epidemiology

Epidemiology is aptly described as “the study of distribution and determinants of 
disease frequency in human populations” [10]. Epidemiological studies are often 
classified as descriptive (setting out the distribution of disease among different 
groups) or analytical (elucidating determinants: i.e., risk factors or causes).

The usual focus of descriptive epidemiology in headache is prevalence, an esti-
mate of how common a disease is, and expressed as a proportion (number of cases 
in a population divided by the number of individuals in that population). Also 
important is incidence, a measure of the risk of developing a condition within a 
specified period of time, expressed as a rate. Remission is the probability of a case 
becoming a non-case, through natural history or intervention, again within a speci-
fied period of time, and expressed as a rate. Duration of disease is the period 
between onset and remission. Mortality is important in epidemiology in general, but 
it has little relevance to primary headache disorders.

Incidence, duration, remission and prevalence are related not only conceptually 
but also mathematically, the last being the steady-state consequence of the first two, 
often summarized by the formula P = ID, where P = (point) prevalence, I = inci-
dence per year and D = duration in years.

Headache terminology is unfortunately inconsistent, owing to the fact that head-
ache is a chronic disorder with episodic manifestations. An “active headache disor-
der” is essentially characterized by the occurrence, at least once, of symptoms 
within the previous year [11]. Prevalence studies that adopt this definition of a case 
(i.e., a person who reports at least one headache episode during this time) necessar-
ily use a timeframe of 1 year and usually report the findings as 1-year prevalence. 
Strictly speaking, however, such estimates describe the number of current cases 
(i.e., point prevalence). A different enquiry, defining a case only when symptoms 
are actually present (“headache now”), also estimates point prevalence, but of head-
ache attacks, or headache as a symptom, not of a headache disorder. The terms 
“incidence” and “remission” can, similarly, be applied either to headache attacks or 
to headache disorders, although in practice they have generally referred to the latter, 
with specified time periods (e.g., incidence rate = number with first onset of head-
ache per 100 person-years; remission rate = % of cases of headache disorder who 
then have no further attacks during 1 year of follow-up). These terms must be used 
carefully to avoid confusion.

These recommendations are of equal relevance to descriptive and analytical stud-
ies. But which of these is the purpose of the study must always be clear at the outset: 
it affects, fundamentally, the design of the study, the choice of study population, the 
size of the study sample and the information to be collected.
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6.2.1  �Ethical Issues

Ethical issues in epidemiological studies arise in their planning, conduct and report-
ing. Many are general. Ethical principles firmly and universally established in medi-
cal practice also apply to research in the form of headache epidemiological studies. 
These principles include respect for autonomy, non-maleficence, beneficence and 
justice [12], the last with particular reference to resource allocation in a context of 
limited resources (distributive justice, or equity). The ethics of the medical profes-
sion include veracity (truth-telling), fidelity (the keeping of promises) and confiden-
tiality, and are based on the needs of patients (including potential and future 
patients), the responsibilities of doctors, the good of society as a whole and deserts. 
These have been discussed in detail elsewhere [13, 14].

Before they commence, epidemiological studies require approval by an appro-
priate ethics review board (ERB), usually local but, where one does not exist, from 
another legitimate, authoritative and competent source, such as WHO’s Research 
Ethics Review Committee. Data protection also requires due consideration [14], 
and may, according to the laws of the country in which the study is conducted, 
require additional approvals.

Consent by participants in surveys is often implicit, and ongoing: respondents 
renew consent each time they provide an answer to an enquiry. Formal written con-
sent at the start of the enquiry provides only evidence of consent at that moment, 
and may serve little purpose for that reason (although an ERB may require it). 
Consent must be informed, which requires that the purpose and nature of the survey 
are explained to each participant’s satisfaction. Consent must also be voluntary, and 
participants allowed to withdraw from the study whenever they may wish.

Inducements to take part in a study that carries no risk of harm to the participant 
do not directly raise concerns. Both parties benefit: the researcher from the subject’s 
participation and the subject from the inducement. However, they may raise con-
cerns indirectly, since inducements are not of equal value to all potential subjects. 
Monetary inducements are more attractive to poorer people, and this does not 
respect the principle of equity. For the same reason, monetary inducements (and 
probably inducements of any sort) are likely to increase participation bias (an 
important quality issue discussed later).

When the inducement is the offer of needed healthcare, either free or to which 
the research subject would not otherwise have ready access, he or she may have 
little choice but to participate. Still the participant benefits. In the absence of risk of 
harm, even this may be considered acceptable, although a counterargument is that 
collecting data from needy people while offering them nothing in return is objec-
tionable. Justification is forthcoming when the purpose of the survey is needs 
assessment—to inform the development of health services, which, later, will be 
provided for the benefit of the population being surveyed. But there is another 
important question, which goes beyond the ethics of reward: to what extent is there 
a duty of care upon researchers when untreated and possibly serious illness is dis-
covered by a survey? This question is sometimes raised—especially in low-income 
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countries. These recommendations cannot give a general answer: this must be a 
matter for local ERBs. Two points can be noted: first, surveys are commonly made 
by lay interviewers, who do not themselves diagnose and have no skills to recognize 
illness, let alone do anything to alleviate it; second, research that may benefit a soci-
ety cannot be made too onerous, or it will never be done.

Data protection, and consent relating to the use of personal data, generally 
requires that participants are explicitly informed of each of the following:

•	 Where, in what form, how and by whom data relating to them will be held
•	 Who will have access to them
•	 The purpose(s) for which they will be used, with guarantees that they will be 

used for no other purpose (this implies that, if data are to be stored long-term for 
other purposes not yet foreseen, at least a general explanation of this intention 
should be given)

•	 How they will be destroyed once the purposes are achieved.

To reduce the possibility of misuse of personal data, the duration of their storage 
should be as short as possible. On the other hand, it is desirable, and regulators often 
require it, that original research data are stored for several years, for documentation 
and to enable detection of fraud in science. Clearly, personal data should be handled 
and stored safely, respecting the privacy of participants and in accordance with the 
laws and regulations for data storage in the country.

Resources are limited. Studies that waste them (whether financial resources or 
the willingness of subjects to take part) are unethical because of the opportunity 
cost: other studies will not be possible as a result. Under-resourced studies that can-
not achieve their purpose are likely to be unethical because the resources are prob-
ably wasted. Unscientific studies certainly waste resources, and are unethical for 
this reason alone. Worse, they may generate misleading results.

Adherence to these recommendations should ensure appropriate allocation of 
resources, and their effective use, in headache epidemiological research. However, 
the need for efficiency calls for careful deliberation of whether a particular new 
headache epidemiological study is required at all, and of the need for high diagnos-
tic precision, with large sample size and resource-demanding methods of data col-
lection. In some circumstances, a new stand-alone study can be adequately 
replaced, with conservation of resources, by joining a larger health survey (see 
later).

6.2.2  �Methodological Issues

The methodological issues arising with regard to the design of a headache epide-
miological study are largely general, and are dealt with in general textbooks on 
epidemiology. Here, as noted earlier, we discuss those relating specifically or 
addressing issues of particular relevance to studies of headache. More general sup-
porting discussion is added only when needed.
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6.2.2.1  �The Study Design

This should match the purpose of the study and take due account of available 
resources and the general conditions in the area(s) where the study will be per-
formed. It must be described in sufficient detail that the study can be replicated.

Most studies on headache epidemiology are descriptive, with a cross-sectional 
design in which prevalence and burden are assessed at the same point in time. 
Studies with more analytical aims, to define causes of or risk factors for headache, 
usually have case–control or cohort designs. Case–control studies typically com-
pare cases (who have the disease) with controls (who are similar persons without 
the disease) for prior exposure to one or more putative risk factors. In cohort studies, 
a group (cohort) of disease-free individuals are followed and assessed periodically 
to determine whether they have developed the disease of interest. Within the cohort, 
participants are categorized as exposed or not to a suspected causal factor; incidence 
rates are compared after a specified time in the exposed and unexposed categories.

Methodologies differ mostly in how study samples are selected; the principles 
for collecting data, engaging with participants and diagnosing headaches are simi-
lar. Therefore, while these recommendations mostly concern cross-sectional stud-
ies, they will be useful in all study designs.

6.2.2.2  �The Population of Interest

This is sometimes referred to as the sampling frame, and is the population that it is 
wished to study. It includes every person so defined, and is always defined geo-
graphically as well, often, as by one or more additional characteristics. It should 
match the purpose of the study, and the selection should be explicitly justified. It 
must also be described in sufficient detail that the study can be compared with 
others.

In headache research, the population of interest is usually, but not always, the 
population of a whole country, or of a region larger or smaller than a country. 
However, depending on the aim of the study, the population of interest may be 
restricted to a specific age group (e.g., adults of working age, adolescents, school or 
pre-school children), to members of groups defined by ethnicity, culture or lan-
guage, to workers in certain trades or professions or university students, to people 
with another particular disease, etc. These recommendations remain relevant to 
studies of these more selected groups.

Headache patient populations are rarely legitimate populations of interest, not 
just because they are highly selected but also because the criteria by which they are 
selected (often self-selected) are generally indeterminable. A study of such popula-
tions tells little about, and cannot be extrapolated to, either the general population 
or any more broadly defined population. An arguable exception occurs in the case 
of severe headache disorders (discussed later, under Special issues).

It is an advantage when the characteristics of the population of interest are 
known (distributions of age, gender, educational levels and socio-economic status, 
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proportions living in rural and urban areas, etc.), since this allows evaluation of 
representativeness of the participating sample, and statistical adjustments with 
regard to these features when necessary.

6.2.2.3  �Bias

Bias refers to errors that are systematic rather than random. In epidemiological stud-
ies, biases are of two main types: selection (or participation) bias and information 
(or measurement) bias.

Selection bias is commonly the consequence of an imperfect sampling procedure 
and/or a low participation proportion, resulting in a sample unrepresentative of the 
population of interest. With regard to gender and age composition, statistical adjust-
ments for imbalance can be made if these properties are known for the population 
of interest. Participation bias (“interest bias”) can result from the higher tendency 
of people with headache to participate in headache studies, because they have more 
personal interest in them.

Information bias, or a systematic error in measuring disease or exposure, may 
occur when the manner in which information is gathered varies systematically. For 
example, two interviewers, one in a city and the other in a rural area, may conduct 
the interview differently, with differences in findings that are erroneously attributed 
to area of habitation. Similarly, one interviewer who completes all interviews in one 
location first, then all those in another, may introduce systematic differences over 
time in the manner of interviewing (due to a learning curve, for example), again 
with spuriously different results from the two locations.

Biases are almost inevitable, but should be minimized. The likely causes of bias 
should be identified at outset, and due steps taken to manage them. Bias may not 
necessarily be of much consequence, depending on its magnitude and on whether it 
is differential (affecting some participants more than others) or non-differential 
(affecting all participants equally). The potential for bias, and the need to avoid or 
at least minimize it, drive many aspects of the planning, execution and analysis of a 
study.

6.2.2.4  �Sample Selection

To include every member of the population of interest in an epidemiological survey 
is feasible only in a minority of studies. Instead, it is necessary to choose a smaller 
group of people (the sample) to whom access is possible. It is essential that this 
sample is representative of the population of interest, in order to be able to general-
ize the results from the sample to the whole population of interest. “Representative” 
means similar to the population of interest in all properties of relevance to (i.e., 
likely to influence) the objects of measurement (here, headache prevalence and/or 
burden). There is an assumption here that knowledge exists of what these properties 
are, which may not be entirely true. In the context of headache, representativeness 
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clearly encompasses age and gender, which are known to affect headache preva-
lence. Also of relevance, probably, are socio-economic status, employment, area of 
habitation (rural or urban) and ethnicity, and possibly, in some settings, native lan-
guage and/or tribal group. Methods that ensure or at least optimize representative-
ness with regard to a range of identified variables such as these are more likely to 
achieve the same with other, unrecognized variables.

Sampling introduces multiple opportunities for selection bias, which should be 
recognized and controlled. Sampling aims, first and foremost, to produce a group 
within the population of interest who are both accessible for survey and representa-
tive of it. Sampling identifies individuals to be surveyed, but usually does not, of 
itself, provide a means of access to these individuals, while the means of access is 
an important consideration when determining the sampling method.

Sampling uses either probability or non-probability methods. With the former, 
each member of the population of interest has an initial probability (which is 
larger than zero) of being selected, and this probability can be accurately deter-
mined; this is not the case with the latter. Non-probability methods include conve-
nience sampling (selecting those who are at hand), judgemental sampling 
(selecting those judged to be best suited for the purpose), quota sampling (select-
ing quotas fulfilling particular traits) and snowball sampling (letting participants 
recruit future participants). With these methods, the degree to which the sample 
differs from the population of interest is uncontrolled, and selection bias is impos-
sible to assess.

Probability sampling methods are therefore much to be preferred. With simple 
random sampling, all individuals within the population of interest have equal prob-
ability of being selected. Nonetheless, the method is vulnerable to sampling error: 
by chance, important characteristics of the sample such as gender or age distribu-
tions may not well reflect those of the whole population. Stratified sampling reduces 
this chance by dividing the population into sub-populations (strata), different with 
regard, for example, to age, gender and/or habitation, and randomly drawing the 
sample from within each of these strata, in parts in proportion to their size.

Both random sampling and stratified sampling are relatively easy when an over-
view of the population of interest exists—usually in the form of a register of all 
members of it. Selection can then be made directly from the register (usually by 
computer). A map showing all households in an area to be sampled can also serve 
the purpose of a register. Sampling by telephone is an established method [15]. 
Where telephones (landline or mobile) are widespread, but no population overview 
exists in the form of a complete telephone directory, random digit-dialling (area 
codes, followed randomly by as many digits as are typical for phone numbers in the 
areas) is an effective method of obtaining a random sample [15], but it risks bias 
because telephones are not evenly distributed among different age, gender and 
socio-economic groups.

Cluster sampling is an alternative in areas with no pre-existing overview of the 
population, but often preferable anyway because it is logistically efficient, reducing 
travel costs and time. Usually it involves selecting participants only from a limited 
number of defined geographical areas (e.g., blocks, streets or parts of villages, or 
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perhaps schools) that are themselves chosen randomly. Areas can also be stratified 
according to socio-economic status, urban/rural location, etc. In multistage cluster 
sampling, smaller areas are selected randomly within larger areas, and this is 
repeated in many stages until the requisite number of small, surveyable areas are 
identified, spread around the region or country. In these ultimate units, all individu-
als, or a random selection of individuals or households, are contacted.

In many studies, rather than contacting individuals, it will be easier to contact 
households (people living together and sharing the same kitchen). Generally, in 
headache studies, only one of a household should be selected, because members of 
families are similar genetically, share their environment and have common life-
styles, effectively reducing variance when two or more are included. In order to 
avoid bias with regard to who will be home and answer the door, the interviewer 
should list all members of the household, then select the participant randomly from 
all those who are eligible, returning by appointment for the interview when that 
person is not present.

The study protocol should set out the method for replacement, when it is impos-
sible to contact a selected person: for example, by pre-selecting more individuals 
than needed, or by extending the sampling process by visiting more randomly 
selected households than initially specified.

The sample size must be sufficient to achieve the study purpose(s), but not so 
large as to waste resources. In determining sample size, expected prevalence and 
desired precision of the estimates are the only factors to consider (not, as often 
believed, the size of the population of interest). Desired precision is not free from 
issues of resources and ethics: a larger sample than needed is wasteful, whereas a 
study with too small a sample for its purpose is futile, and also wasteful. Several 
statistical programs include sample-size calculations, and there is also a simple 
table in the published guidelines [5].

If the requirement is to estimate, with acceptable precision, the prevalence of 
different headache disorders, or of subtypes of a disorder (migraine in general and 
migraine with aura, for example), sample size is calculated with regard to the disor-
der or subtype assumed to be least prevalent. The same is true when estimates within 
subgroups or comparisons between them (e.g., males versus females, rural versus 
urban) are part of the purpose: the sample size must be calculated to include suffi-
cient of the population in the smallest subgroup. To avoid inflating the overall sam-
ple unnecessarily, it is possible to “oversample” people in that particular subgroup 
(i.e., select more than the proportion in the population). Such people then have a 
higher (but known) chance of being selected than those in other subgroups, and cor-
rection is necessary when calculating overall prevalence.

A larger sample may also be needed to estimate burden than to estimate preva-
lence, because burden is not distributed equally among cases: most of it is accounted 
for by a minority of those with the disorder. For example, 3–4% of the population 
have most of the burden of migraine [16]; among all people with migraine, TTH or 
MOH, the relatively few with MOH have the highest individual burden [17].

Cluster sampling is assumed to reduce natural variance, and therefore requires 
larger sample sizes to obtain the same precision of estimates [18].
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The sampling method should be explicitly justified, and it should be described in 
sufficient detail that the study can be replicated. Biases that might have arisen from 
the sampling procedure should be identified and discussed.

6.2.2.5  �Accessing and Engaging Participants

The ways in which members of the sample are contacted (access), and their willing 
commitment to the enquiry procured (engagement), are important determinants of 
how carefully and completely they will respond and, therefore, of data quality.

Means of access clearly depends on what means of communication exist (tele-
phone registries, email or home address lists, up-to-date maps of residential areas) 
and on infrastructure (e.g., means and ease of travel). Access methods compatible 
with probability sampling include visiting households and calling by telephone 
(landline or mobile), usually without prior warning (cold-calling) in either case, and 
letters mailed or emailed to participants selected from registers that provide 
addresses. In some settings, participants may be invited to come to the interviewer’s 
office.

Cold-calling at households tends to yield a higher participation proportion 
(among people who are at home) than telephone interviews, which are easier for the 
interviewee to terminate. Both methods may give rise to selection bias, because 
certain types of person are more likely to stay at home, open the door or answer the 
phone. To increase participation proportion, it is often necessary to make more than 
one attempt to contact a person who does not answer first time. The study protocol 
should define how many attempts are made (commonly three), and when, before a 
person or a household is deemed impossible to contact. Certain types of household 
are more likely to be empty, or their phones unanswered, at particular times of the 
day: for example, working households will be selectively uncontactable during nor-
mal working hours, while older people may not open doors to strangers in the eve-
ning. The protocol should take these factors into consideration when stipulating 
schedules for repeated contacts.

Accessing participants by mail is cheap, and by email even cheaper, but these 
methods have two major disadvantages. They presume the use of self-administered 
questionnaires, which can give rise to misunderstandings and therefore data of low 
quality. They inevitably lead to selection bias because certain types of person are 
less inclined to reply.

Inviting prospective participants to the office of the interviewer allows face-to-
face interview, and examination if necessary, but it is time-consuming for partici-
pants, likely therefore to discourage participation and promote selection bias with 
regard to who has the time to attend.

Methods involving non-probability sampling include stopping prospective par-
ticipants in the street and using lists of telephone numbers or email addresses that 
happen to be available rather than complete registries. These are convenience sam-
ples, biased by whatever factors cause people to be on the street, or in a selective 
list, and rarely useful in headache epidemiology.

L. J. Stovner and T. J. Steiner



57

Engagement, the procurement of prospective participants’ willing cooperation in 
a study, directly affects participation proportion and, therefore, participation bias. 
How it is done depends upon the means of access, and also is determined by certain 
characteristics of the prospective participants, such as literacy, language, cognitive 
ability and culture.

Face-to-face interviews are the most direct method of engagement, and the only 
method useful in populations with poor literacy. Their disadvantage is that they are 
time-consuming and therefore expensive. Telephone interviews are almost as direct 
but, unlike face-to-face interviews, do not allow physical examination.

Both face-to-face and telephone interviews allow clarification of questions. 
While generally thought to lead to more accurate answers, clarification may instead 
give rise to information bias, not only because the information given to those who 
ask is different from that given to those who do not, but also because different inter-
viewers may give different clarifications. Therefore, if clarification is permitted, 
there should be clear, pre-specified limits to the extent of it, aiming to ensure that all 
interviewers do it in the same way. In a computer-assisted telephone interview 
(CATI), interviewers follow a script driven by a computer program. Face-to-face 
interviews can be computer-assisted in the same way. These methods permit only 
pre-scripted clarifications.

Self-administered questionnaires are a relatively cheap method, but require a 
high degree of literacy and some familiarity with answering questionnaires. The 
method provides no encouragement to respond and no opportunity for clarifica-
tions, generally resulting in low participation proportions and incomplete 
questionnaires.

Engagement in groups (e.g., by a teacher posing questions collectively to the 
pupils in the classroom) can be a cost-effective way of performing a study. 
Engagement through a third person may be the only way to gain contact with or 
information from some participants, for example small children through their par-
ents. In some cultures, people can be engaged only through village elders or heads 
of households. With these methods, the risk of misunderstandings must be carefully 
evaluated. Additionally, lower sensitivity and specificity for detecting headache 
must be expected from such remote engagements.

Careful selection and adequate training of interviewers are of paramount impor-
tance, whether interviews are conducted face-to-face or by telephone. As to their 
selection, interviewing is a skill in itself: it should not be assumed that health per-
sonnel such as nurses, medical students or, especially, doctors are the best qualified 
to do it. Unless the interviewer is a headache specialist (see below), diagnoses 
should not be made during the interview but later, by applying an algorithm to the 
questionnaire responses [19]. It is therefore doubtful, in most surveys, whether clin-
ical skills are important: it may be better to engage professionally trained interview-
ers who understand interview methodology and who follow the questionnaire and 
operations manual.

Adequate training of interviewers embraces a clear understanding of the nature 
and purpose of the survey, and a recognition of which questions are of particular 
importance or may need clarification. When there are multiple interviewers, training 
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should be identical for each of them to ensure that data are collected in the same 
way by all, without introduction of information bias. While multiple interviewers 
almost inevitably introduce some degree of variability, more interviewers reduce the 
duration of the study, which, if long, can also be a source of variation.

When the interviewer is a headache specialist (a physician skilled in headache 
diagnosis and familiar with the culture and language of the respondent), not only 
can the diagnosis be made during the interview but, further, multiple diagnoses, 
where appropriate, can be made in the same participant. If examination and supple-
mentary investigations are made, secondary headaches can be diagnosed. No vali-
dation of the diagnostic method is needed, since it can be assumed that optimal 
diagnostic methods are employed. Headache specialists, of course, may not explic-
itly use ICHD diagnostic criteria [11]: they have at their disposal and are likely to 
apply, as in the clinic, a broader, experienced-based and more inclusive set of crite-
ria for diagnosis, which ICHD-based questionnaires can never match. High sensitiv-
ity can be expected for detecting relatively minor headache complaints and rare 
headaches.

In low-income countries, headache specialists are simply not available.

6.2.2.6  �Participation and Non-participation

The participation proportion is an important result of a study; in particular it is 
important for evaluating bias. But it has no universal definition [9]. It is generally 
understood as the proportion of those selected, contacted and eligible who actually 
participate in the study meaningfully (i.e., provide answers to most questions). 
Calculation of participation proportion therefore excludes those in the preselected 
sample who a) were not contactable (because they had died, or moved away since 
the study was planned, or because no-one answered the phone or opened the door), 
or b) were contacted but found to be ineligible (because it was not possible to seek 
their consent, for whatever reason, or they did not fulfil the eligibility criteria [wrong 
age or gender, for example]).

In almost all cases, non-participation (among those contacted and eligible) 
results either from outright refusal to participate or, among those consenting to take 
part, from inability to cooperate usefully, perhaps answering only a few questions or 
providing conflicting responses.

Only a very high participation proportion, rarely achieved, guarantees represen-
tativeness (assuming correct sampling). Participation proportions >80% are consid-
ered excellent, and ≥70% acceptable, but even these do not secure representativeness. 
On the other hand, a low participation proportion does not necessarily mean the 
included sample is unrepresentative: this depends on the factors responsible for 
non-participation [9]. But usually, because probability of participation tends to vary 
between different subgroups of a sample (e.g., it may be particularly low among 
young males), a low participation proportion influences the overall results (i.e., it is 
a source of bias). In other words, both how many and who actually participate in the 
study are crucial to representativeness.
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Since non-participation cannot be altogether avoided, all reasons for it (declined 
to participate, too sick to be interviewed, did not return the questionnaire, com-
pleted the questionnaire inadequately or inappropriately, etc.) should be listed, and, 
if possible, coupled with at least a demographic description of each non-participant. 
They can then be taken into account in evaluations of sample representativeness, 
and the likelihood, magnitude and influence of participation bias.

When participation proportion is low, representativeness may be estimated 
through a study of non-participants, although this is possible only when the initial 
sampling was from a register including contact details. Enquiry is usually by tele-
phone, calling a random sample of non-participants, and it must be limited to a few 
key questions (e.g., age, gender, the screening question(s) for headache, perhaps 
one on headache frequency and a very few on diagnosis). This minimal dataset, at 
least showing whether non-participants are similar to or very different from partici-
pants in the main study, is highly valuable in assessing various types of selection 
bias. An additional question, asking why they did not participate initially, will 
inform discussion of selection bias. It may also help in the better design of future 
studies.

6.2.2.7  �Method of Enquiry: The Study Instrument

A structured questionnaire (prescribed questions, with predefined response options) 
is usual both to identify (and diagnose) headache caseness and for enquiry into 
headache burden. Some questions may call for open answers (e.g., number of days 
with headache, names of medicines) but, generally, open answers are difficult to 
interpret and categorize; for diagnosis, they do not permit algorithmic determination 
(see below).

Structured questionnaires should, depending on the study purpose(s), include 
identifier(s), demographics (age, gender, education, employment, personal and/or 
household income, habitation [urban, rural], ethnicity [when relevant], etc.), screen-
ing and sieve questions, diagnostic questions, enquiry into symptom burden (head-
ache frequency, duration, intensity, etc.) and one or more other elements of burden 
(disability, time loss, family burden, cost, etc.) ([19]; also, Chaps. 4 and 7).

Quality of the questionnaire is fundamental to the quality of the entire study: 
nothing can compensate for failures in data collection. Time and resources are well 
spent in developing a good questionnaire, and much attention should be paid to 
layout (clarity and ease of use reduce error rates), intelligibility, acceptability and 
content (how many diagnoses are necessary, and what aspects of burden are to be 
measured?).

Questionnaires should be parsimonious, and not include any questions that do 
not contribute to the study’s purpose(s): irrelevant questions not only irritate partici-
pants but also create unnecessary workload. Further, questionnaires should avoid 
enquiries that are irrelevant to particular participants, by directing them past sec-
tions that are not applicable. Ideally, of course, all questions pertinent to the survey 
are answered clearly by every participant, but certain questions (screening question, 

6  Epidemiological Methods for Headache Studies



60

diagnostic questions and, perhaps, key questions on burden) must be answered if the 
respondent is not to be classified as a non-participant.

A pre-pilot study in a small convenience sample drawn from patients in the clinic 
may be most useful to test whether questions are culturally inoffensive and that 
questionnaire length (time to complete) is acceptable.

Meticulous translation is then essential, following a rigorous translation protocol 
[20]. A larger pilot study in a convenience sample drawn from the population of 
interest should be conducted after translation to ensure that questions are under-
stood correctly and discover those that may cause problems and require clarifica-
tion. The pilot studies may uncover need for amendment(s) to the questionnaires or 
retranslation (and, potentially, retesting).

If the questionnaire is newly developed, validation in the language and specific 
setting of the study is highly desirable, at least of the diagnostic part (see below).

6.2.2.8  �Case Definition and Diagnosis

In all headache epidemiological studies, it is of fundamental importance to define 
who is a case and who is not. How caseness is defined can greatly influence the 
results, and this concerns the definition of headache, and of its types or subtypes. 
“Migraine” may include all its types and subtypes (ICHD-3 codes 1.1–1.6) [11] in 
some studies, but only migraine with or without aura (ICHD-3 codes 1.1 and 1.2) 
[11] in others. “Migraine with aura” may or may not include the subtypes aura with-
out headache and aura with non-migrainous headache. “Migraine” and “tension-
type headache” may include both episodic and chronic types or be restricted to the 
former, with chronic types subsumed within the general category of headache 
occurring on 15 or more days per month.

In all studies, the timeframe should be defined. Caseness in headache epidemio-
logical studies usually implies an active headache disorder, defined in ICHD-II as 
headache during the last year [21]; hence 1-year prevalence is most used, and it 
allows the most comparisons with previous studies. Shorter timeframes (6-month 
and 3-month) are also quite common, but adopt different definitions of caseness.

Recall errors probably generate some information bias, not least because they 
are greater in the elderly. Obviously, these are greater over longer periods: very 
short and recent timeframes, such as 1-day prevalence (headache today, or yester-
day) avoid recall problems almost completely. Estimates of 1-day prevalence do not 
describe the proportion of the population with an active headache disorder, but they 
yield very accurate information on burden in the population ([22]; also, Chap. 7).

Headache yesterday is probably most correctly estimated when respondents are 
contacted directly by face-to-face interview or telephone, and not given the oppor-
tunity to choose when to answer. If the question is posed by letter, for example, it is 
conceivable (indeed, not unlikely) that people with headache on the day of receiving 
it will postpone answering until the first headache-free day, resulting in a spuriously 
high reported prevalence of headache yesterday.
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Life-time prevalence (“Have you ever had headache?”) has mostly been used for 
the rarer headache disorders such as cluster headache because it increases the likeli-
hood of finding cases. It is also relevant in genetic epidemiological studies, which 
must eliminate those who have ever had the disorder from control groups. Here, 
recall error may be problematic, especially in the elderly; young people may have 
better recall, but there is no “long ago”.

Lifetime, 1-year and 1-day prevalences can be ascertained in a single study with 
appropriate design and enquiry.

To detect cases, most studies use a two-stage procedure. First, a screening ques-
tion asks participants whether they have headache or not (within the designated 
timeframe); second, those answering affirmatively are posed the diagnostic ques-
tions. In some studies, screening employs a relatively simple self-administered 
questionnaire, whereas, in the second stage, screen-positive participants are sub-
jected to more thorough face-to-face or telephone interviews. Two-stage procedures 
are time-saving and avoid irrelevant enquiry, but are at risk from false-negative 
screening. Hence, sensitivity may be lower, particularly for minor headache com-
plaints, than is achieved by subjecting all participants to full personal interview.

The screening question(s) that define headache caseness are of crucial impor-
tance, since the study results depend to a large degree on their exact phrasing. A 
neutral question (such as “Have you had headache during the last year?”) will 
include almost all cases, even those for whom headache is only a minor nuisance, 
yielding higher prevalence estimates than a non-neutral question specifying degree, 
frequency, intensity or circumstances of its occurrence [23] (“Have you suffered 
from headache?”, “Have you had frequent headache?”, “Have you had bad head-
ache?”, “Have you had headache not due to hangover, head injury, flu or common 
cold?”). Screening questions should always be reported verbatim.

After a neutral question, additional questions can then sieve participants: iden-
tify, and perhaps exclude, those with very low frequency (e.g., <1/month), intensity 
or functional impairment, who are of less interest from medical or public-health 
perspectives.

Most headache epidemiological studies wish to distinguish between different 
headache types. For this purpose, diagnostic questions built into the structured 
questionnaire should, ideally, apply ICHD-3 criteria [11]. However, these criteria 
were primarily designed for clinical use and not for epidemiological enquiry, for 
which they are not particularly well-suited: their strict application requires that all 
participants are personally interviewed by a competent clinician and, in many cases, 
examined, which is rarely feasible. Additionally, they are expressed in technical 
language, which is particularly relevant in distinguishing between migraine and 
TTH, the two most common disorders. Questions about headache duration [2] 
require patients to consider untreated attacks, which they may never have, or last 
had long ago. There are no easy lay explanations of photo- and phonophobia. In 
epidemiological studies, there must be modifications of these criteria, which, there-
fore, should be tested in a validation study (see below). All modifications should be 
reported (not engulfed in the unhelpful expression, “modified ICHD criteria”).
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Migraine aura is very difficult to diagnose by questionnaire. For this reason, it 
should not dictate the broader diagnosis of migraine.

The group of disorders characterized by headache on 15 or more days per month 
present a particular problem, since precise diagnosis, from enquiry at a single point 
in time, is generally difficult and often impossible (or, at least, highly unreliable). 
The important subgroup with medication overuse can be identified, but labelled 
only as “probable MOH”, since causation cannot be established.

Diagnoses are best made by algorithm, applied after interview to the recorded 
responses [19]. This separates the (non-expert) interviewer from the diagnostic pro-
cess, and, when there are multiple interviewers, ensures uniformity in the process. 
The algorithmic flow is important: probable MOH should be diagnosed before the 
primary headaches, and migraine before TTH.  Probable migraine and probable 
TTH follow (see below).

An alternative approach to diagnosing headache types is a recognition-based 
method, presenting descriptions (case vignettes) or pictorial representations of dif-
ferent headaches to participants [24]. Recognition-based diagnosis is appropriate 
and convenient—and may give the most accurate results—in certain settings and 
populations (especially young children).

6.2.2.9  �“Definite” and “Probable” Diagnoses

ICHD-3 allows the diagnosis of probable headaches types when all but one of the 
diagnostic criteria for a disorder are met, provided that not all are met for another 
disorder [11]. For example, a headache cannot be diagnosed as probable migraine if 
it meets the criteria for TTH. In epidemiological studies, common experience is that 
about half of diagnoses are probable according to these rules [25, 26], while valida-
tion studies in subgroups of the same populations find, according to expert diagnoses, 
that fewer than 10% are probable. This may be a consequence of applying modified 
ICHD-3 criteria in the main study, but not in the validation; however, empirically, 
duration of (supposedly untreated) attacks appears to be unreliably reported.

“Probable migraine” and “probable TTH” are not separate diagnostic entities, 
and it is unhelpful to report them as though they were. Cases of “probable migraine”, 
not meeting the criteria for TTH, are more probably migraine than anything else, 
and vice versa. The guidelines recommend that “definite migraine” and “probable 
migraine” be reported separately, then combined (“all migraine”) for further analy-
sis; and, similarly, “definite TTH” and “probable TTH” (“all TTH”) [5]. When a 
diagnostic algorithm is applied, diagnoses must be made in the order dictated by 
ICHD-3 [11]: migraine, TTH, probable migraine, probable TTH.

6.2.2.10  �How Many Diagnoses in Each Individual?

Participants in epidemiological surveys may have more than one headache type. 
This poses problems, since it may be difficult for them to remember which features 
belong to which headache type, and attribute them accordingly; only a headache 
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specialist as interviewer can sort this out correctly. A solution, valid for public-
health purposes, is to ask the participant to identify the most bothersome headache 
(the one, in his or her mind, that interferes most with life), and focus solely on this 
when responding. This approach, adopted in the Headache-Attributed Restriction, 
Disability, Social Handicap and Impaired Participation (HARDSHIP) questionnaire 
([19]; also, Chap. 7), will tend to underestimate less troubling headache types, 
therefore systematically neglecting TTH among participants with both TTH and 
migraine. Arguably, the observed prevalence of TTH in studies where this is done 
should be inflated by the same proportion of those with migraine. This is rarely 
done: conservatism is preferred.

Multiple diagnoses require more questions, discouraging participation and lead-
ing to a lower participation proportion; studies should carefully assess their value. 
When the purpose is to assess population headache burden, it is neither realistic nor 
necessary to assess the burden attributable to each headache type in each person. 
For public-health purposes, it is more important to avoid double counting, which 
this might encourage.

6.2.2.11  �Validation of the Questionnaire

Diagnostic accuracy is usually important. Diagnostic validation is performed pref-
erably in a randomly selected sub-sample of participants in the main study; strati-
fied sampling, according to caseness and diagnosis (no headache, migraine, TTH or 
probable MOH), can then ensure adequate numbers of each. Otherwise, a separate 
sample is drawn from the population of interest, but stratification is then not possi-
ble. Headache patients are not an acceptable substitute: their headache disorders are 
not representative of those of the population of interest, and, often with more knowl-
edge of headache and experience of anamnesis, their performance is conditioned 
when answering questionnaires.

Validation requires that participants are re-interviewed by a headache expert (a 
physician skilled in headache diagnosis and familiar with the culture and language 
of the respondent), applying clinical skills to diagnose (the “gold standard”) while 
being ignorant of the questionnaire diagnoses. To minimize discrepancies due to 
change in the headache itself, expert interviews should follow soon after the original 
diagnoses (no more than 1 month). They are preferably conducted face-to-face, but 
telephone interviews are an acceptable resource-conserving alternative when 
respondents are widely spread geographically.

Questionnaire-derived and expert diagnoses are then compared, which allows 
calculation of the instrument’s sensitivity, specificity, positive and negative predic-
tive values and kappa value for each diagnosis [27]. The precision (confidence inter-
val) of the estimate for each diagnosis is dependent on the number with that 
diagnosis in the validation sample. Validations performed in the last decade have 
typically included 180–500 participants overall, drawn randomly as a sub-sample 
from the main study, giving relatively narrow confidence intervals for migraine and 
TTH [25–29] but not always for probable MOH [27]. Validation of the screening 
question (“Have you had headache ...?”) is achieved in those who answered “No”.
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The validation study can inform and optimize the diagnostic algorithm: small 
amendments can be made (e.g., excluding from the diagnostic criteria for migraine 
the minimum duration of 4 h, which has been found empirically to cause problems), 
and the comparisons remade between questionnaire-derived and expert diagnoses, 
which may or may not lead to improvement. There is usually a trade-off between 
sensitivity and specificity: one increases at the expense of the other. Genetic studies 
require caseness certainty, and therefore high specificity; for most other studies, the 
algorithm that gives the highest overall diagnostic accuracy (sum of sensitivity and 
specificity) is preferable.

Validation is clearly not possible in countries with no headache experts (no gold 
standard available); yet, in such countries, studies of headache burden may be of 
particular importance. In these circumstances, it is advisable to employ a diagnostic 
questionnaire used and validated already, in multiple languages and cultures.

6.2.2.12  �Data-Entry

Data should be recorded in the most practical way, which is usually on paper, but 
sometimes directly into computer. Highly portable tablet computers promise direct 
computer-entry as the way of the future, with the very great advantage of obviating 
data transcription.

When data must be transferred from source documents to computer, rigorous 
quality controls are essential, ideally employing full double data-entry (two people 
independently transcribe all data) to produce two full datasets. These are electroni-
cally compared to detect errors (inconsistencies), which are resolved by reference to 
the source documents. At minimum, the proportion of errors should be estimated in 
a subset of the data (e.g., 10% of items), entered twice. If this proportion (including 
its confidence interval) is judged likely to have more than negligible influence on 
the results to be reported, full double data-entry is required.

6.2.3  �Special Issues

6.2.3.1  �Studies of Particular Age Groups

In countries with obligatory schooling, representative samples of children and ado-
lescents of school age can be obtained by selecting all, or a random sample, of the 
pupils of a representative sample of schools. This is a cluster-sampling method, and 
selected schools should reflect the diversities of the country or region with regard to 
socio-economic status and area of habitation (rural or urban). Interviews may be 
undertaken by specially trained interviewers, or by a teacher or school nurse. For 
small children, some information may have to be given by parents or teachers.

Somewhat different diagnostic criteria apply in these age groups, although still 
essentially based on ICHD-3 ([30]; also, Chap. 3). Diagnostic instruments require 
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modification accordingly, and, of course, these and other measuring instruments 
must reflect the language and comprehension skills of the age range. Validation of 
the diagnostic method is as important as in studies on adults.

Studies in elderly populations (usually defined as >65 years of age) can expect 
lower prevalences of primary headache disorders and higher prevalences of second-
ary headaches, more comorbidities, reduced mental and physical capacities (which 
may affect engagement and ease of data collection), and lower workforce participa-
tion (which affects the impact of headache and the way burden is estimated). For 
these reasons, larger samples may be needed, and there may be more focus on diag-
nosis of secondary headaches—at least to avoid their misdiagnosis as primary head-
ache disorders when these are the object of interest. Comorbidities, as potential 
confounders in estimations of burden, may also require greater consideration, and 
more importance attached to adjustments for comorbidities in analysis.

6.2.3.2  �Studies of Rare Headaches

Prevalence of rare headaches is difficult to assess. Very large samples are needed 
and, because they are not easily identified through self-administered questionnaires, 
headache experts must usually make the diagnoses.

However, only rare headaches that are severe, for example, cluster headache and 
trigeminal neuralgia, are of any public-health interest. Conditions such as these 
demand medical attention, which, in societies with good access to medical care and 
well-kept electronic (i.e., searchable) records, makes it possible to detect potential 
cases by screening large clinic populations such as general practitioners’ lists. 
Diagnoses, in far smaller numbers of candidates, can then be ascertained by expert 
interview [31].

Most published prevalence estimates of rare headaches are of lifetime preva-
lence, because cases are more numerous; but current prevalence (1-year or 1-day) is 
likely to be of greater interest.

6.2.3.3  �Stand-Alone Studies Versus Large Health Surveys

A relatively long questionnaire, such as HARDSHIP ([19]; also, Chap. 7), is most 
suited to a study wholly dedicated to headache (stand-alone study).

The large burden arising from headache disorders should equally motivate ana-
lytical epidemiological studies to determine risk factors and causes of headache (see 
Chap. 10), some of which may be preventable. These purposes may not be achiev-
able within the same studies that measure prevalence and burden: they require, in 
addition, collection and registration of relevant exposure data, and follow-up stud-
ies, possible only in large health surveys that register multiple disorders and poten-
tial risk factors.

However, large health surveys cannot feasibly include a full headache question-
naire; instead, the necessary minimum is a valid screening question for active 
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headache disorder, some questions allowing determination of severity (frequency, 
intensity and duration), and ideally a question set for the diagnosis of migraine and 
TTH (as mutually exclusive diagnoses). Validation of these questions remains as 
important as in stand-alone studies.

6.3  �Concluding Remarks

This chapter recounts, and slightly updates, consensus methodological guidelines 
for headache epidemiological studies first published in 2014 [5]. It makes recom-
mendations covering ethical aspects, key epidemiological concepts and the method-
ological issues around study design, sample selection, accessing and engaging 
participants, study instruments, diagnosis of headache types and sources of error.

Its purpose is not to inform those who are planning studies (who should refer to 
the original) so much as to assist critical evaluation of published reports of headache 
prevalence and burden, given that these are of very variable quality.
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Chapter 7
Methodology of Headache Measurement

Timothy J. Steiner and Lars Jacob Stovner

7.1  �Introduction

This chapter discusses headache measurement in populations: prevalence estima-
tion and quantification of headache-attributed burden. While there is academic 
interest in this, particularly for comparisons, its primary purpose is to inform health 
policy.

The focus is on the individual enquiry, addressed to a respondent within a sample 
who has been identified and engaged. The prior processes of selection and engage-
ment are crucial: respondents not representative of the group for whom they speak 
will provide information that is at best meaningless and at worst misleading. These 
processes, inter alia, are discussed in Chap. 6.

The ideas and recommendations presented here come from a broad expert base 
and are supported by worldwide experience. Reduction of the burden of headache 
worldwide is the central purpose of the Global Campaign against Headache ([1–5]; 
also Chaps. 5 and 14). The Campaign’s objectives require action supported by 
awareness, the latter underpinned by knowledge of the levels, nationally and world-
wide, of headache-related ill health and healthcare need. Knowledge shows what 
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manner of change—and how much—is required. It supports the humanitarian, 
economic and political arguments for change, and it signals the priority that should 
be accorded to action for change. The knowledge base is the foundation on which 
everything must be built.

The knowledge base, however, is incomplete. The Global Campaign began to 
address this 15 years ago, planning and implementing population-based studies in 
Georgia [6], India [7], China [8], Russia [9], Pakistan [10], Ethiopia [11], Zambia 
[12], Nepal [13], Mongolia, Saudi Arabia, Morocco, Benin, Cameroon and Peru 
[not yet published], and providing intellectual support for the 10-country Eurolight 
project [14]. Required for these were both a standardized protocol [15] and a survey 
instrument, the Headache-Attributed Restriction, Disability, Social Handicap and 
Impaired Participation (HARDSHIP) questionnaire [16].

The questionnaire is the basis of this chapter. There is, inevitably, some overlap 
with and repetition of the content of Chap. 6.

7.2  �The HARDSHIP Questionnaire

Many people, not only the group providing expert opinion from a variety of back-
grounds but also local investigators from over 20 countries, were involved in the 
design of HARDSHIP. The diagnostic questions have been the subject of several 
validation studies, in India (translated into Kannada) [7], China (translated into 
Mandarin Chinese) [8], Russia (translated into Russian) [9] and Pakistan (translated 
into Urdu) [10]. HARDSHIP has undergone testing in many cultures and settings: 
so far in 20 countries and 19 languages.

HARDSHIP is a structured questionnaire which may be administered by medical 
or (more usually) trained lay interviewers (see Chap. 6). It has a modular design 
[16]: separate question sets cover demographic characteristics (Table 7.1), screen 
for caseness (headache disorder present or not) (Table 7.2), diagnose headache type 
(Tables 7.3, 7.4, and 7.5) and address each of the several quantifiable components of 
burden (see Chap. 4) (Tables 7.6, 7.7, 7.8, 7.9, 7.10, 7.11, and 7.12). The modular 
design renders it highly amenable to adaptation. Separate modules, each of which 
may be included or not according to study purpose, time constraints, resources 
available and cultural sensitivities, cover the quantifiable range of components of 
headache-attributed burden (Table 7.6).

7.2.1  �Demographic Enquiry

This preliminary enquiry (Table 7.1) is essential. It characterizes the sample, and 
allows comparison between those who have been selected and the population of 
interest from whom they are drawn, and of whom they are intended to be representa-
tive (see Chap. 6).

Ideally the enquiry will reflect all factors that may influence prevalence and/or 
burden of headache, but in practice this objective is limited by the availability of 
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Table 7.1  Demographic module in HARDSHIP

Question Response options

Demographic enquiry

What is your age? Number of years
What is your gender? Male/female
Habitation Urban/semi-urban/rural

[alternatively: urban/rural]
Social situation enquiry

What is your marital status? Single/married/widowed/separated or divorced
Are you living with a household partner?
(husband or wife, or an unmarried partner 
of either gender in a stable relationship)

No/yes

Which of these is closest to your personal 
situation?

Employed or self-employed/homemaker or 
housewife/student/unemployed/retired

Which of these best describes your work? Professional/semi-professional/skilled worker/
semi-skilled worker/unskilled worker
[these categories are suggestions; they should be 
adapted and/or supplemented as appropriate for the 
country]

What is your total net household income 
per year?
[alternatively: What is your total net 
personal income?]

Five bands corresponding to the national household 
income quintiles, so that one-fifth of the population 
falls into each income category;
[in the alternative, five bands corresponding to 
national per capita income quintiles]

How many years did you complete in 
full-time education?

Number of years at school or places of higher 
education

What is your native language (the 
language you first learned to speak)?

Name of language

What language do you usually speak in 
your own home?
[this question may, if appropriate, be 
replaced or supplemented by questions 
on ethnicity]

Name of language

Table 7.2  Screen module in HARDSHIP

Question
Response 
options

Have you ever had a headache in your lifetime? No/yes
Have you had a headache during the last 12 months? No/yes
During the last 30 days, on how many of these days did you have a 
headache?

Number of days

data characterizing the entire population. National census statistics are commonly 
available for gender and age distributions. Even when they are not, these are of such 
prime importance in headache epidemiology that they must be known in the sample. 
Social situation (especially wealth), habitation (urban or rural) and ethnicity and/or 
culture may be important influencers of prevalence or burden, and are therefore of 
some interest.
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Table 7.3  Frequent headache module (15 or more days/month) in HARDSHIP

Question Response options

How long do these headaches usually last? Number of minutes/number of hours/
never goes away

Do you take any medication to treat these headaches? No/yes
What medication do you use most to treat these 
headaches?
And what other medications do you also take for this 
purpose?

None/name(s) of the most-used and 
other medications

Altogether, on how many days in the last 30 days did 
you take these medications?

Number of days

Table 7.4  Diagnostic module in HARDSHIP

Question (addressed to the headache type described as most 
bothersome when more than one type is reported) Response options

How often do you have this type of headache? Every day/number of days per 
month/number of days per year

How long does this type of headache usually last? Number of minutes/number of 
hours/never goes away

Is your last answer with or without medication?
And, if appropriate:
How long would it last if you did not take medication?

With/without
Number of minutes/number of 
hours/number of days

How bad is this type of headache usually? Not bad/quite bad/very bad
There are many ways of describing a headache, but most are 
either throbbing or pressing.
Thinking still of this type of headache, which best describes 
the pain?

Throbbing or pulsating/pressing, 
squeezing or tightening

Is the pain of this type of headache usually on only one side 
of the head?

No/yes

Does exercise (like walking or climbing stairs) tend to make 
it worse?

No/yes

Thinking still of this type of headache, how does it affect 
your ability to do day-to-day activities?

Can do everything as normal/
cannot do some things/can do 
nothing

With this type of headache, do you usually feel nauseated 
(as though you may vomit or throw up)?

No/yes

With this type of headache, do you usually actually vomit 
(throw up)?

No/yes

When you have this type of headache, does daylight or other 
lighting bother you? In other words, do you prefer to be in 
the dark?

No/not sure/yes

When you have this type of headache, does noise bother 
you? In other words, do you prefer to be in the quiet?

No/not sure/yes
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Table 7.5  Sensitivities and specificities of the HARDSHIP diagnostic question set, for migraine 
and tension-type headache, in published studies

Study
Migraine Tension-type headache
Sensitivity Specificity Sensitivity Specificity

India [7]a 0.63 0.85 0.57 0.81
China [8]b 0.83 0.99 0.51 0.99
Russia [9]c 0.77 0.82 0.64 0.91
Pakistan [10]d 0.74 0.87 0.60 0.92

aTranslated into Kannada
bTranslated into Mandarin Chinese
cTranslated into Russian
dTranslated into Urdu

Table 7.6  The components of headache-attributed burden covered by modules within the 
HARDSHIP questionnaire (with references to other tables)

  1. Symptom burden (Table 7.4)
  2. Treatments, and health-resource utilization (Table 7.7)
  3. Disability and productive time losses (Tables 7.8 and 7.9)
  4. Interictal burden (Table 7.10)
  5. Quality of life and subjective well-being (Tables 7.11 and 7.12)
  6. Perception of control (Table 7.13)
  7. �Overall individual burden (willingness to pay for treatment as a summary measure) 

(Table 7.14)
  8. Cumulative burden (impact on education, career and earnings) (Table 7.15)
  9. Effects on relationships, love life and family dynamics (Table 7.16)
10. Burden on others, including household partner and children (Table 7.17)
11. Financial cost (Tables 7.7, 7.8, and 7.9)

Table 7.7  Health-resource utilization module in HARDSHIP

Question Response options

Many different medications may be used successfully to 
treat headache. Some are prescription-only, while others 
can be bought over the counter.
Please look at this list. Which of these have you used in 
the last month?

Nothing at all/number of days for 
each of a country-specific list of 
medications

Are there any other medications you have used to treat 
your headache in the last month?

Name(s) of medication(s) and 
number of days for each

Medications to prevent headaches are usually taken daily. 
Are you taking any of these now?
If so, how long for?

None/number of weeks or months 
for each of a country-specific list of 
medications

Many people with headache treat themselves, but others 
need professional advice.
Have you had professional advice about your headaches in 
the last year? Who from, and how many times?

No-one/number of times for each of 
a country-specific list of healthcare 
providers

Most people with headache do not require any 
investigations, but occasionally these tests are done.
Because of your headaches, have you had any of these 
tests in the last year?

None/MRI brain scan/CT brain 
scan/X-rays of the neck/eye tests 
(for glasses)/blood tests
[the list may be adapted or 
supplemented as appropriate for the 
country]

Have you, in the last year, been admitted to hospital 
because of your headaches?

No/yes, and total number of days in 
hospital
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Table 7.8  Disability (lost productivity) module in HARDSHIP

Question Response

On how many days in the last 3 months could you not go to work or school 
because of your headaches?

Number of 
days

On how many days in the last 3 months could you do less than half your usual 
amount in your job or schoolwork because of your headaches?

Number of 
days

On how many days in the last 3 months could you not do any household work 
because of your headaches?

Number of 
days

On how many days in the last 3 months could you do less than half your usual 
amount of household work because of your headaches?

Number of 
days

On how many days in the last 3 months did you miss family, social or leisure 
activities because of your headaches?

Number of 
days

Table 7.9  HARDSHIP module on headache yesterday

Question Response options

Did you have a headache yesterday? No/yes
If yes, was this the type of headache you 
have just been describing?
[i.e., the headache type that has been 
diagnosed]

No/yes

Please think about the headache you had 
yesterday. How long did it last?

All day/number of hours

How bad was this headache yesterday? Not bad/quite bad/very bad
Please think about everything you 
wanted to do yesterday if you had not 
had a headache.
How much of this did you actually do?

Nothing/less than half/more than half/everything

Was yesterday a workday (either at your 
job or at school)?

No/yes

If yes, because of your headache, did you 
miss work or school yesterday?

No/arrived late, took time out during the day or left 
early (plus total number of hours lost)/missed the 
whole day

If you were at work or school with your 
headache yesterday, how much of your 
work did you get done?

Nothing/less than half/more than half/everything

Will you able to make up for this today 
or later?

No/partly/completely/not applicable

Please think about household work or 
general chores that you wanted to do 
yesterday if you had not had headache.
How much of this did you actually do?

Nothing/less than half/more than half/everything

Please think about leisure and social 
activities that you wanted to do yesterday 
if you had not had headache.
How much of this did you actually do?
(please tick one box)

Nothing/less than half/more than half/everything

What treatment did you take for the 
headache you had yesterday?

Nothing at all/names of all medications and the 
number of times each was taken
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Table 7.10  HARDSHIP module on interictal burden

Question Response options

When (how long ago) was the last day when you 
did not have a headache?

Number of days (if no headache yesterday, 
enter 1 day)/number of weeks/cannot 
remember

On that day, were you anxious or worried about 
your next headache episode?

No/yes

On that day, was there anything you could not do 
or did not do because you wanted to avoid getting 
a headache?

No/yes

On that day, did you feel completely free from all 
headache-related symptoms?

No/yes

Table 7.11  HARDSHIP module on quality of life (adapted from [26])

Question Response options

These questions should be answered by all respondents, including those without headache.
How would you rate your quality of 
life?

Very poor/poor/neither poor nor good/good/very good

How satisfied are you with your 
health?

Very dissatisfied/dissatisfied/neither satisfied  
nor dissatisfied/satisfied/very satisfied

How satisfied are you with your 
ability to perform your daily living 
activities?

Very dissatisfied/dissatisfied/neither satisfied  
nor dissatisfied/satisfied/very satisfied

How satisfied are you with yourself? Very dissatisfied/dissatisfied/neither satisfied  
nor dissatisfied/satisfied/very satisfied

How satisfied are you with your 
personal relationships?

Very dissatisfied/dissatisfied/neither satisfied  
nor dissatisfied/satisfied/very satisfied

How satisfied are you with the 
conditions of your living place?

Very dissatisfied/dissatisfied/neither satisfied  
nor dissatisfied/satisfied/very satisfied

Do you have enough energy for 
everyday life?

Not at all/a little/moderately/mostly/completely

Have you enough money to meet 
your needs?

Not at all/a little/moderately/mostly/completely

Table 7.12  HARDSHIP module on subjective well-being (adapted from [27])

Question Response options

These questions should be answered by all respondents, including those without headache.
Overall, how satisfied are you with your life 
nowadays?

0–10 (where 0 is not at all satisfied and 10 
is completely satisfied)

Overall, to what extent do you feel that the things 
you do in your life are worthwhile?

0–10 (where 0 is not at all worthwhile and 
10 is completely worthwhile)

Overall, how happy did you feel yesterday? 0–10 (where 0 is not at all happy and 10 is 
completely happy)

Overall, how anxious did you feel yesterday? 0–10 (where 0 is not at all anxious and  
10 is completely anxious)
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7.2.2  �Screen Questions

These are crucial. They define caseness and avoid superfluous enquiry among those 
without headache. At the same time, if formulated inappropriately they jeopardize 
the enquiry by excluding cases. Neutral questions are recommended ([15]; also, 
Chap. 6), since qualifiers (as in “Have you suffered from headache?”, “Have you 
had frequent headache?” or “Have you had headache not due to hangover, trauma, 
flu or common cold?”) introduce subjective interpretations into the definition of 
caseness.

The third question in Table 7.2 leads to additional enquiry (especially into medi-
cation use) in those who report 15 or more days (Table 7.3).

7.2.3  �Diagnostic Enquiry

Diagnosis in epidemiological enquiry must follow ICHD criteria [17], because 
these are the common language of definition and description of headache disorders 
[15]. However, ICHD criteria were not designed for this purpose, and are not par-
ticularly well suited to it ([15]; also, Chap. 6). Diagnoses are not made by the 
interviewer(s): responses to the diagnostic questions (Table  7.4) are transformed 
into diagnoses algorithmically [16]. The ICHD criteria must therefore be built into 
a structured questionnaire, although this is not how diagnoses are usually made in 
clinical settings. Open questions are difficult to interpret and categorize, and do not 
permit algorithmic determination.

The likelihood of multiple headache types occurring in a single respondent is 
recognized, and the potential confusion arising therefrom is minimized by asking 
the respondent to identify, and focus upon, the one that is subjectively the most 
bothersome (see Chap. 6). Diagnostic questions, and subsequent enquiries into bur-
den, are directed expressly at this headache type. Headache occurring on 15 or more 
days/month is separated from episodic headache and categorized as with or without 
medication overuse (Table 7.3); it cannot be diagnosed algorithmically beyond this. 
MOH is diagnosable in cross-sectional studies only as an association of medication 
overuse with frequent headache (there is no evidence available of causation) [15]. 
Therefore, all such cases are probable MOH, and it is important to recognize this 
limitation during analyses and interpretation.

Certain criteria distinguishing between migraine and TTH pose particular 
problems in population surveys [15]. First, empirically it has been found difficult 
to gather correct responses on headache duration [18], requiring patients to con-
sider untreated attacks, which they may never have or last had long ago. This 
results in a high proportion of probable diagnoses because duration criteria appear 
unfulfilled [17]. Second, there are no easy lay explanations of photo- and phono-
phobia, which are technical concepts, and even more difficult is to specify what 
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degrees of photo- and phonophobia fulfil migraine criteria in ICHD [17]. False-
positive responses, more likely when answers are forced (because the response 
option of “don’t know” is diagnostically unhelpful), push diagnoses towards 
migraine. HARDSHIP includes a “not sure” option (Table 7.4), and applies a rule 
that “not sure” implies absence of the symptom. The reasoning is that presence of 
a symptom creates a definite awareness of it, and only its absence allows 
uncertainty.

Diagnostic validation studies have been conducted in a number of countries, 
with results so far published from India [7], China [8], Russia [9] and Pakistan 
[10] (Table  7.5). Specificities for migraine and TTH were high (range 0.82–
0.99) but, in all studies, sensitivity was better for migraine (range 0.63–0.83) 
than for TTH (0.51–0.64), and relative insensitivity to TTH has been confirmed 
in all languages and cultures in which HARDSHIP has been used. The problem 
is attributable partly to the diagnostic questions being necessarily tied to ICHD, 
which makes it difficult to resolve because there is very limited scope for 
change. More particularly, though, it is due to the nature of TTH itself. Being 
usually a mild-to-moderate headache, TTH is more likely than migraine to go 
unreported. Beyond this, because it lacks specific features, it is diagnosed 
through absence of the features characteristic of migraine, and, therefore, effec-
tively by default.

7.2.4  �Burden Enquiry

Multiple modules within HARDSHIP address the recognizable components of 
headache-attributed burden (Table 7.6).

The common symptoms of pain, nausea, vomiting, photophobia and phonopho-
bia are addressed in HARDSHIP in the diagnostic module (Table 7.4). The enquiry 
into burden requires quantity estimation, rather than merely establishing whether or 
not a symptom is present, as in diagnosis. Pain can be quantified at individual level 
in terms of frequency, subjectively in terms of intensity and somewhat unreliably, it 
has been noted empirically [18], in terms of duration. Nausea, photophobia and 
phonophobia are almost impossible to quantify, but their occurrence can be recorded 
and frequencies expressed as group statistics.

Disability attributed to headache is also difficult to quantify completely. 
Common proxies are lost time and reduced productivity, for which well-vali-
dated instruments exist [19, 20]. HARDSHIP imports the Headache-Attributed 
Lost Time (HALT-90) index [20] (Table  7.8). Reliability of recall is an issue 
here. Burden questions have commonly been limited to a 3-month timeframe 
[19, 20] as a compromise between the limits of recall and the purpose of enquiry. 
When the latter is the assessment of an individual patient for therapeutic reasons, 
the period must be long enough to be representative of that individual. In large-
group studies, this is quite unnecessary: different considerations apply, because 
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population- rather than individual-representativeness is sought [20]. Variations 
of HALT that record over shorter timeframes of 1 month (HALT-30) and 1 week 
(HALT-7) [20] have been tested empirically [21] and can be used instead.

Enquiry into headache yesterday (effectively HALT-1) (Table 7.9) avoids recall 
problems almost altogether [20, 22–25]. It cannot describe the proportion of the 
population with an active headache disorder, but it yields very reliable information 
on burden in each individual and, potentially, a rather precise estimate of popula-
tion burden on a particular day and therefore on any day (assuming no major sea-
sonal variation). A large sample is necessary, because 1-day prevalence of episodic 
headache disorders is obviously much lower than 1-year prevalence. This module 
probably should not be used except in an unscheduled interview (face-to-face or 
telephone [15]): when the questionnaire is delivered to a person who happens to 
have headache on that day, he or she may well postpone answering it until their 
next headache-free day. The result would be a spuriously high count of headache 
yesterday.

Interictal burden arises because headache attacks are unpleasant, and those who 
experience them frequently are likely to worry about when the next may occur, and/
or attempt to eliminate possible triggers through lifestyle compromise (see Chap. 
4). Enquiry into these is possible, at least in terms of prevalence (Table  7.10). 
Interictal burden, which is continuous, is likely to affect subjective well-being and 
may be sufficient to impair quality of life. It is perhaps adequately, if not specifi-
cally, captured by measures of these. HARDSHIP imports, as modules, WHOQoL-8 
[26] (Table 7.11) and the four questions on subjective well-being taken from the 
UK-ONS 2012 survey [27] (Table 7.12). Interictal burden is also a major factor in 
perception of control (Table 7.13).

Willingness-to-pay (WTP), established by the “bidding game” method 
(Table 7.14), is used as an overall summary measure of individual burden, unlikely 
to be comprehensive but attractive for its simplicity [15]. Its reliability as a burden 
measure remains unclear: its hypothetical nature allows a potential disconnection 
between what respondents say they will pay and what they actually will pay when 
confronted by the reality. And WTP of course is very much constrained by ability to 
pay. Nevertheless, this form of enquiry has been used to assess sustainability of 
healthcare initiatives in resource-poor countries [28].

Table 7.13  HARDSHIP module on perception of control

Question Response options

Do you feel that your employer and work colleagues understand 
and accept your headaches?

No/partly/yes, fully

Do you feel that your family and friends understand and accept 
your headaches?

No/partly/yes, fully

Do you avoid telling people that you have headaches? No/yes
Taking into account everything you do to treat your headaches, 
how well do you think you control them?

Not at all/a little/quite well/
completely
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Table 7.14  HARDSHIP module on overall burden (willingness-to-pay)

Question Response options

Imagine that there is a treatment you can buy. If you take it, your headaches will no longer 
bother you. How much would you be willing to pay every month for this treatment?
[In the questions below, 5× (in national currency units) should be set at a level at which 50% of 
respondents are expected to say “yes”]
1. �Would you pay 5× a 

month?
No/yes
[if no, go to question 2; if yes, go to question 5]

2. �Would you pay 2× a 
month?

No/yes, and agreed amount
[if no, go to question 3; if yes, agree an amount between 2× and 5× to 
end this enquiry]

3. �Would you pay 1× a 
month?

No/yes, and agreed amount
[if no, go to question 4; if yes, agree an amount between 1× and 2× to 
end this enquiry]

4. �Would you pay 
anything?

No/yes, and agreed amount
[if no, end this enquiry; if yes, agree an amount between 0 and 1× and 
end this enquiry]

5. �Would you pay 10× 
a month?

No, and agreed amount/yes
[if no, agree an amount between 5× and 10× to end this enquiry; if yes, 
go to question 6]

6. �Would you pay 20× 
a month?

No, and agreed amount/yes
[if no, agree an amount between 10× and 20× to end this enquiry; if 
yes, go to question 7]

7. �Would you pay 50× 
a month?

No, and agreed amount/yes
[if no, agree an amount between 20× and 50× to end this enquiry; if 
yes, go to question 8]

8. �Would you pay 
100× a month?

No, and agreed amount/yes, and agreed amount
[if no, agree an amount between 50× and 100× to end this enquiry; if 
yes, agree an amount of 100× or more and end this enquiry]

Financial costs are direct (healthcare and treatment costs) and indirect (lost-
productivity costs from absenteeism and reduced effectiveness at work). Chapter 12 
explores these in detail.

Cumulative burden, accruing over a lifetime (see Chap. 4), cannot be fully 
assessed until late in lifetime. Furthermore, attribution may be uncertain. 
Nevertheless, a consequence of recurring inability to work may be decreased prob-
ability of promotion, and a consequence of lost school-time may be reduced career 
opportunities. These are potentially heavy burdens, and should be captured as best 
they can (Table 7.15). Also at least potentially cumulative are the effects on relation-
ships, love life and family dynamics (Table 7.16).

Burden on others, unaffected by headache themselves, is also addressed by 
HARDSHIP (Table 7.17). Subjective interpretations are unavoidable. A full account 
necessitates enquiries among the others, which in practical terms may be possible 
only among close family members.

Healthcare resource consumption (Table 7.7) is relatively easy to enquire into, 
albeit subject to recall error. It should also be easy to establish who pays for it (the 
patient, employer, insurer or society via the State). It is less easy to attach accurate 
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costs to individual items of healthcare, perhaps necessitating separate research into 
healthcare costs in the country or region in question, but it has been done [29]. 
Indirect costs of lost productivity (included in Tables 7.8 and 7.9) are by far the 
greater part of the overall financial cost of headache [29, 30]. They may be borne by 
individuals, but commonly fall upon employers and/or insurers, and are a drain on 
national economies.

Table 7.15  HARDSHIP module on cumulative burden (impact on education, career and earnings)

Question Response options

Have your headaches 
interfered with your 
education?

No/yes, I did less well/yes, I did not attempt something/yes,  
I gave up early

Do you believe your 
headaches have made you less 
successful in your career?

No/yes, I have done less well/yes, I have attempted less/yes,  
I have taken an easier job/yes, I have taken long-term sick 
leave/yes, I have retired early/yes, I am on a disability pension

Have your headaches reduced 
your earnings?

No/yes

Table 7.16  HARDSHIP module on relationships, love life and family dynamics

Question Response options

These questions to be asked only when appropriate
In the last 3 months, have your 
headaches caused difficulties in 
your love life?

No/yes

Have your headaches ever caused a 
long-term relationship or 
partnership to break down?

No/yes, temporarily/yes, permanently

Have your headaches affected your 
choices with regard to family 
planning?

No/yes, I have had fewer children/yes, I have avoided 
having children/yes, they have made it harder to conceive/
yes, I have avoided oral contraception

Table 7.17  HARDSHIP module on burden on others (household partner and children)

Question Response options

All these questions to be asked only when appropriate
During the last 3 months, have your headaches caused 
one or more of your children to miss school?

No/yes, and total number of days

During the last 3 months, have your headaches 
prevented you from taking an interest in your children?

No, or less than once a month/yes, 
once or more a month/yes, once or 
more a week/yes, every day

During the last 3 months, have your headaches caused 
your partner to lose time from work?

No/yes, and total number of days

During the last 3 months, have your headaches caused 
your partner to miss social activities?

No/yes, and total number of occasions
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7.3  �Concluding Remarks

A very broad base of expert opinion contributed to the evolution of HARDSHIP and 
question choice. It has undergone testing in many cultures and settings, 20 countries 
and 19 languages. Its modular design has facilitated this, rendering it highly ame-
nable to adaptation to suit purpose, resource availability (especially time) and cul-
tural sensitivities.

Demographic enquiry and sample characterization, at the very least encompass-
ing age and gender, are a mandatory preliminary to burden enquiry. Diagnostic 
enquiry is constrained by ICHD-3, while ICHD-3 is not well suited to epidemiologi-
cal use. The question set adopted should be locally validated; when this is not pos-
sible, reliance is placed on the validations of HARDSHIP in multiple other settings.

Enquiry into burden permits considerable scope for a variety of approaches, and 
adaptation according to purpose. While not all components of burden need be 
addressed, symptom burden and lost productivity should always be among those 
that are.
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Chapter 8
The Global Burden of Headache 
in Published Studies

Lars Jacob Stovner and Timothy J. Steiner

8.1  �Introduction

Headache epidemiology is a relatively new discipline: the first studies appeared at 
the start of the 1970s [1]. From the outset, studies on prevalence of headache or 
migraine were performed, first and foremost, to document how common and wide-
spread these disorders were and to evaluate their negative consequences (burden) at 
the societal level. This knowledge was needed, and to an extent still is, to support 
arguments for resource-allocation to healthcare for headache as well as to research. 
To some degree, these objectives have been attained, and headache disorders are 
now on the health agenda in many countries (see Chap. 5). However, this endeavour 
is far from finished, and there are still many areas of the world where the headache 
epidemiology is incompletely known, and important aspects of headache burden 
that have not been captured.

Another, also important potential of epidemiological studies is that they can 
detect causes and mechanisms of disease. These are analytical epidemiological 
studies (see Chap. 10), in contrast to the descriptive studies presented in this 
chapter.
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A very special methodology for assessing prevalence and burden has been devel-
oped in the Global Burden of Disease (GBD) study, the methods and results of 
which are described in Chap. 9. For headache prevalence, GBD bases its estimates 
almost exclusively on the individual studies dealt with in this chapter. For burden, 
however, GBD uses a method specifically developed for its purpose of making com-
parisons between widely different disorders. The individual studies, on the contrary, 
have historically assessed headache burden in many different ways, with little 
agreement in the literature on how to measure burden, and only a minority doing so 
in a meaningful way. Comparisons based on these, from country to country and 
even within countries, are very difficult.

If it was not already apparent, GBD’s endeavour to measure and compare the 
burdens of all major disorders globally (see Chap. 9) has highlighted the need for 
more standardized methods. For headache, guidelines for measuring prevalence 
and burden were published in 2014 [2], and these are recounted in some detail in 
Chap. 6.

This chapter presents, from published studies, summary estimates of the preva-
lence of the principal headache disorders, discusses the potential effects of method-
ological differences and gives examples of how these studies measure the burden of 
headache.

8.2  �Prevalence Studies

For estimates of headache prevalence (and burden), studies are useful only if they 
are reasonably representative of the population of a defined area. This excludes 
studies confined to patient populations, or to selected groups, although some that 
concern only a particular age range (children, adolescents, adults, the elderly) are of 
interest and usable. In the case of studies of specific headache types, only those 
appearing after the introduction of the first International Classification of Headache 
Disorders (ICHD-1) in 1988 are included here [3].

An overview of studies performed up to 2006 [4] showed global prevalences 
(with, generally, a time-frame of 1 year, which is the definition of an active head-
ache disorder according to ICHD [3]) of 46% for headache, 11% for migraine, 42% 
for tension-type headache (TTH) and 3.4% for the group of disorders characterized 
by headache on 15 or more days per month. There were, then, few or no studies 
from large and populous countries or regions, such as Russia, India, China, Pakistan 
and large parts of Africa, in which lived half the population of the world [4].

This review is now being updated, with more than 100 new papers on prevalence. 
Importantly, there are now many more and good studies from the regions that were 
so incompletely covered previously. The revised global estimates, based on simple 
averaging of studies published both before and after 2006, indicate only slightly 
higher prevalences of all headache (48.0%) and of migraine (11.2%), and lower 
prevalence of TTH (23.4%), but markedly higher prevalence of headache on 15 or 
more days per month (5.0%) (Fig. 8.1). These estimates differ somewhat from those 
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of GBD2016 ([5]; also, Chap. 9) where, for example, the 1-year prevalences were 
14.4% for migraine and 26.1% for TTH. The reasons are many. First and foremost, 
GBD estimates are based on rather intricate mathematical modelling, not only 
adjusting for age and gender composition of the populations but also taking account 
of the size of the population and the methodological quality of each study per-
formed. GBD also imputes prevalences in countries where no data exist. In addition, 
there may be differences with regard to whether probable migraine and probable 
TTH were included in estimates.

There are large variations between studies. For migraine in both genders, preva-
lence estimates vary from 0.9% in a Chinese study among those over 60 years of age 
[6] to 43% among adults in a study from Italy [7]. Similarly, for TTH, prevalence 
estimates range from 0.7% in youths aged 12–14 in Thailand [8] to 49% in German 
adolescents [9]. For headache on 15 or more days per month, they range from 0.5% 
in a Turkish study of teenagers [10] to 19% among adults in Zambia [11]. These 
extreme variations may partly reflect real differences between countries and age 
groups, but, probably and to a large extent, also differences in methodology (dis-
cussed later).

Mean prevalence estimates for the different headache types in the world’s conti-
nents, in studies before and after 2006, are shown in Fig. 8.2. They appear to show 
that, for all headache and for migraine, there are marked increases in Africa, Asia 
and Central/South America, stable prevalence in Europe, and a decrease in North 
America. For TTH, there are, apparently, marked increases in Africa and Asia, sta-
ble prevalences in Europe and Central/South America, and a decrease in North 
America. For headache on 15 or more days per month, estimates indicate a marked 
increase in Africa, moderate increases in Asia, North America and Europe, and sta-
ble prevalence in Central/South America. It is not possible to tell whether these 
changes are real, perhaps due to changes in causal factors, or in age and/or gender 
compositions of the populations, or whether they are due to methodological changes 
(for example, in diagnostic criteria).

Chronic migraine has been the subject of much interest (and some controversy) 
during the last decade. It is the most disabling type of migraine, for which it is of 
particular importance that new and more effective treatments are developed. 
Unrecognized in ICHD-1 [3], chronic migraine is defined in the latest version of 
ICHD (ICHD-3) [12] as headache on 15 or more days per month, with the features 
of migraine headache on at least eight of these, for at least 3 months. ICHD-3 
expressly distinguishes chronic migraine from MOH [11]. Very few truly population-
based studies have been performed with these criteria, while others have employed 
various modifications [13]. A review of all of these [14] found reported prevalences 
ranging between 0.5% and 5.4%, while a German study using the stricter criteria 
from ICHD-2 (15 or more days per month of headache with migraine features) [15] 
found a prevalence of only 0.3%, falling to 0.09% when those with medication 
overuse were excluded [16]. A more recent German study found only 0.02% with 
chronic migraine [17]. Among teenagers in Germany, 0.27% reportedly had chronic 
migraine, but only 0.07% complied with the strict criteria [18]. In an Italian study, 
only 0.2% had chronic migraine [19]. In Turkey, of 1.8% reportedly with chronic 
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migraine, only 0.4% were without MOH [20]. In the same country, 1.5% of adoles-
cents reportedly had chronic migraine [21]. In the USA, a large questionnaire sur-
vey (the CAMEO study) among more than 160,000 people above 12 years of age 
found a prevalence of 0.91% without medication overuse, but with a definition of 
chronic migraine that required only one of the 15 or more headache days per month 
to have migraine features [22]. In another US study among 12–17-year-olds, chronic 
migraine, without medication overuse, was found in 0.8% [23]. In Norway, among 
those aged 30–44 years, the prevalence of chronic migraine not including MOH was 
0.01%, and of probable chronic migraine 0.1% [24]. In Egypt, 3.3% reportedly had 
chronic migraine, but only 1.4% without medication overuse [25]. In Georgia, the 
reported prevalence was 1.4%, not including those with MOH [26].

These variations particularly reflect differences in diagnostic criteria. Chronic 
migraine appears to be uncommon, but argument continues over its definition, and 
its true prevalence will remain very uncertain meanwhile [13].

Medication overuse headache (MOH) can be regarded as a complication of one 
of the primary headaches, usually migraine or TTH (see Chap. 2). ICHD-2 criteria 
required the diagnosis to be made only after successful treatment, by medication 
withdrawal, as proof of causation [15, 27]. This may be feasible in the clinic, but it 
is not in epidemiological studies. In ICHD-3, the diagnosis can be made on frequen-
cies of headache and medication intake alone [28]. Herein lies much of the problem 
with chronic migraine since, among those with any highly frequent headache, medi-
cation overuse is common but its effect in causation is often unknown.

Probable MOH (pMOH: headache on 15 or more days per month and medica-
tion overuse) was found to affect 0.9% of adults in Georgia [26] and 1% in Spain 
[29, 30]. In the HUNT studies in Norway, from the 1990s, probable MOH was 
reported in 1% of adults [31] and 0.5% of adolescents [32], whereas a more recent 
study in the same country found 1.7% in young adults [33]. In Germany, a recent 
study found a prevalence of 2% among adults [34]. A large population-based study 
in Sweden, in which 44,300 people were interviewed by telephone, found MOH in 
1.8%, markedly more among women (2.5%) than men (0.9%), and with a peak at 
around 50 years of age [35]. In Karnataka state, India, the prevalence was 1.2% 
[36]. The Eurolight study, which compiled data of varying population representa-
tiveness from nine European countries, found 3.1% with pMOH [37], almost the 
same as in the most population-based study among these, in Lithuania (3.2%) [38]. 
The lowest percentages were found in Ethiopia (0.7%) [39] and China (0.6%) [40], 
and the highest in Zambia (7.1%) [11] and Russia (5.3%) [41].

Cluster headache (CH) is quite rare, requiring studies in large populations for 
reasonably precise estimates of prevalence. Until now, mostly lifetime prevalence 
has been reported. Furthermore, the diagnosis is difficult to make by questionnaire, 
and requires interview, ideally face-to-face, by a headache specialist. In the Vågå 
study, where this was done in more than 1800 inhabitants of a Norwegian rural com-
munity, a lifetime prevalence of 0.33% was found [42]. A study in an Italian town 
among more than 10,000 patients registered in the lists of general practitioners (rep-
resentative, in this country, of the general population), questionnaires or telephone 
interviews were used to screen the population, and suspected cases interviewed for 
confirmation by a headache specialist. By this method, the lifetime prevalence was 
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found to be 0.28% [43]. These are not dissimilar to the 0.2% found in a Swedish 
twin registry study [44].

In Germany, however, where suspected CH cases in a population-based study 
were detected by questionnaire and interviewed by a neurologist, reported preva-
lence was only 0.12% [45]. In Georgia, a door-to-door survey using recognition-
based diagnosis (see Chap. 6) found a single case among 1145 participants, 
corresponding to 0.09% [46], but with 95% confidence limits of 0.26%. A preva-
lence of 0.09% was also found in Teheran (Iran): three cases detected among more 
than 3500 participants in a door-to-door survey using trained interviewers with 
some medical education [47]. In Ethiopia, medical personnel interviewing screen-
positive cases among 1105 textile mill workers found five with CH or other trigemi-
nal autonomic cephalalgia (0.45%) [48].

8.2.1  �Relations to Age and Gender

Most headache epidemiological studies demonstrate clear relations to these demo-
graphic factors. All headache types are more common in females than in males 
(Fig. 8.1). The difference between males and females is greatest for migraine and 
headache on 15 or more days per month (male/female ratio = 0.5 for both), less for 
all headache (0.76) and least for TTH (0.86).

There are also some relations to age. Figure 8.3 shows mean prevalences for the 
headache types in studies with mean age over 18 years compared to those with mean 
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age of 18 years or less. All headache is more prevalent among the younger group 
(adult/young ratio = 0.87), contrary to the trend in all headache types, which are 
more common among adults (migraine: 1.3; TTH: 1.6; headache on 15 or more days 
per month: 1.2). This, of course, is paradoxical, but the explanation is found in 
Chap. 3. Many studies in children and adolescents report migraine and TTH while 
ignoring large proportions with headache meeting the criteria for neither (undiffer-
entiated headache (see Chap. 3)).

Migraine is most clearly related to these demographic factors. Figure 8.4 shows 
its relations to both gender and age, using pooled data from several European stud-
ies [49]. In the age group below 10  years, migraine prevalence is almost equal 
among boys and girls (boys even slightly higher). After this age, prevalence is much 
higher among females, with a peak between 20 and 50 years during which preva-
lence is 2–3 times higher among females. After 50, there are marked declines in 
both genders, but particularly in females.

For all headache, age and gender distribution largely reflects that of TTH, with 
less marked increase during adolescence but similar decline with old age, and 
smaller differences between the genders (Fig. 8.5).

CH shows a marked male preponderance [50]. Previously, male:female ratios 
have been found of 4.8:1 for the episodic subtype and 6.3:1 for the chronic sub-
type, but these may have diminished during the last few decades, possibly 
reflecting changes in lifestyle among both genders (especially smoking habits) 
[50, 51].
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8.2.2  �Methodological and Other Extraneous  
Sources of Variation

Headache prevalences are often found to vary considerably, within the same country 
and over relatively short periods. These differences must, clearly, have method-
ological causes. The methodological issues arising in population-based headache 
studies have been covered in detail in Chap. 6. The most important will be briefly 
mentioned here.

8.2.2.1  �Screening Question

Many studies are performed in a two-stage manner, where there is first a screening 
question to establish whether a person has headache or not, and the screen-positives 
are then subjected to more thorough enquiry. It is empirically evident that the nature 
of the screening question has a great impact on how people answer, on how many 
proceed to the second stage, and hence on the estimate of prevalence. A neutral 
question (“have you had headache …?”) tends to yield much higher prevalences 
than a question specifying some level of severity (e.g., “Have you suffered from 
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headache …?”) or frequency (“have you had recurring headaches …?”), or includ-
ing other qualifiers (“Have you had a headache not due to hangover, head trauma, 
flu, common cold?”) ([49]; also, Chaps. 6 and 7).

8.2.2.2  �Diagnostic Criteria

The potentially potent influence of variable diagnostic criteria has been discussed 
earlier, in relation to chronic migraine. The criteria themselves, the way they are 
applied, and inclusion or exclusion of various headache types or subtypes all play 
large roles in determining prevalence estimates. It makes a very large difference, for 
example, if estimates of migraine and TTH prevalences only include those with 
definite diagnoses (all ICHD criteria fulfilled) rather than definite plus probable (all 
criteria fulfilled but one) (see Chaps. 6 and 7).

Many studies report only definite migraine and/or TTH, some report definite and 
probable, and quite a few do not specify, making comparisons very difficult (if not 
meaningless). When probable cases are included, prevalence estimates often 
increase dramatically. For example, in Russia, the reported prevalence of definite 
migraine is 10.8%, but of both definite and probable it is 20.3% [41]. Definite TTH 
affects 25.4%, both definite and probable affect 30.9%. Similar large proportions 
with probable migraine, doubling the overall estimate, have been found in USA 
(definite 14.7%, probable 14.6%) [52], France (11.2% and 10.1%) [53] and Nepal 
(17.5% and 17.2%) [54]. In a few studies where the diagnosis has been made face-
to-face by headache experts, the proportions with probable diagnoses are smaller 
(Denmark: 16% definite, 1.8% probable [55]; Norway: 17.2% definite, 2.4% prob-
able [56]). Future modelling of published prevalence data (in GBD, for example) 
must find a way to adjust according to whether or not probable diagnoses are 
included, or when this is unknown.

8.2.2.3  �Multiple Diagnoses

Also with some influence is whether only one diagnosis is made, or more than one, 
when multiple types are present in a survey participant. Often, for good reasons, 
only one diagnosis is allowed, typically the most bothersome (see Chap. 6). Since 
migraine and TTH are often comorbid, this will usually lead to underestimates of 
TTH.

8.2.2.4  �Participation Proportion

This may, through injection of bias, be a highly significant factor. For example, 
people affected by headache may be more interested in participation, which may 
spuriously inflate prevalence estimates. Participation bias of this and other sorts is 
more likely when participation proportion is low (see Chap. 6).
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8.2.2.5  �Other Sources of Variation

In addition to these methodological causes of largely spurious variations, other 
influences introduce variations that are real. For example, headache prevalence esti-
mates are particularly dependent on the age and gender composition of the popula-
tion of interest, because of the relationships described above (Figs. 8.2, 8.3, 8.4, and 
8.5). Some differences can be expected in societies with very different proportions 
of young or older people.

Samples may not correctly reflect age and gender compositions of the population 
of interest from which they are drawn. This is a methodological issue (see Chap. 6). 
In all studies, it is advisable to adjust observed (sample) prevalences for age and 
gender distributions in the source population.

8.3  �Burden Studies

The burden of a disease is the sum of all the negative effects a disease has on indi-
viduals, and on society. It has many dimensions [2], described in some detail in 
Chaps. 4 and 7. There are symptom burden (the direct burden of suffering from pain 
and associated symptoms), disability burden (impaired functional ability) and its 
consequential lost-productivity burden, interictal burden (restrictions between 
attacks) and cumulative burden (negative consequences that accrue over the years). 
In addition are financial burdens, including financial costs to both the individual and 
the society, dealt with in Chap. 12.

8.3.1  �Symptom Burden

This direct burden is estimated as experienced during headache episodes (the ictal 
state). A measure can be the time spent with a certain level of pain, measured on a 
Likert scale 0–3 (0: no pain; 1: mild pain; 2: moderate [or “quite bad”] pain; 3: 
severe [or “very bad”] pain), calculated from the product of average duration of 
headache episodes and headache frequency (time in ictal state). In a previous study, 
such a measure was used to compare the impact of migraine with that of TTH [4]. 
In GBD2010, symptom burden was measured for these disorders using, instead of 
headache intensity, a disability weight (DW) for the ictal state established through a 
global consultation exercise from a brief description of the “average” condition (see 
Chap. 9). With this method, migraine was ranked as seventh most disabling disorder 
worldwide [57] (although the term “disabling” here refers more generally to lost 
health (see Chap. 4)). Later GBD studies have raised this ranking to 2nd [58, 59].

These methods depend on participants’ recall, usually over 3 months, to establish 
averages for duration and frequency. In several studies, symptom burden has been 
measured in a more reliable way by asking participants to describe headache 
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yesterday, almost completely eliminating recall errors (see Chap. 7). In China, for 
example, 3.8% of the population had quite bad or very bad headache yesterday 
(hence on any day) (see Chap 6). From duration of headache yesterday, it could be 
calculated that 1.4% had headache of this intensity at any moment [60]. Using the 
same methods of calculation, the proportion of people with bad or very bad head-
ache at any time was 3.2% in Russia [61] and 2.4% in nine European countries [62].

8.3.2  �Disability, Lost Time and Consequential Cost

Disability is the loss of function related to the disorder. We know this is large. For 
example, it has been estimated in USA that 300,000 people stay in bed each day (for 
24 h) because of headache [63].

Disability often leads to lost time from important activities. In many studies con-
ducted with the support of Lifting The Burden (LTB) [64], lost time has been mea-
sured by the Headache-Attributed Lost Time (HALT) questionnaire [65], a derivative 
of the Migraine Disability Assessment (MIDAS) instrument [66]. HALT measures 
time lost during the preceding 3 months not only from paid work but also from 
household chores and leisure activities, counting (for paid work and household 
chores) days of complete absence and days with productivity reduced by more than 
half. LTB studies use a very similar methodology in many other respects, making 
them highly comparable (Table 8.1).

Table 8.1  Days lost (mean and [SD]) from various activities due to migraine, tension-type 
headache (TTH) or probable medication-overuse headache (pMOH) during the preceding 3 
months in studies supported by Lifting The Burden

Days lost from paid work
Days lost from household 
work Days lost from leisure

Migraine TTH pMOH Migraine TTH pMOH Migraine TTH pMOH

Ethiopia 
[67]

2.9 [5.9] 1.3 
[3.0]

19 
[31.9]

4.8 [8.3] 1.1 
[3.4]

14.4 
[23.6]

0.8 [1.7] 0.2 
[0.5]

4.1 
[9.1]

Eurolight 
[37]a

3.2 [8.6] 1.0 
[5.7]

14.2 
[26.1]

4.6 [9.2] 1.3 
[5.7]

21.4 
[26.7]

2.1 [5.0] 0.6 
[3.9]

9.0 
[16.2]

India [68] 1.4 [4.1] 0.4 
[1.9]

4.1 
[11.8]

2.1 [4.0] 0.8 
[2.3]

9.7 
[11.0]

Nepal [69] 1.9 [4.6] 0.9 
[3.1]

8.0 
[16.4]

3.5 [6.5] 1.3 
[2.8]

8.9 
[13.6]

0.8 [4.9] 0.2 
[4.9]

1.2 
[2.9]

Russia 
[70]

1.9 [2.8] 0.8 
[1.8]

5.6 
[8.7]

0.6 [1.4] 0.4 
[1.0]

1.9 
[5.1]

Zambia 
[71]

4.1 [6.6] 1.4 
[2.8]

4.8 
[8.2]

4.2 [7.4] 1.1 
[3.0]

4.5 
[7.3]

1.3 [2.8] 0.4 
[1.2]

1.0 
[1.8]

Mean 2.6 1.0 10.2 3.8 1.1 12.5 1.1 0.4 3.4
aMean of studies in nine European countries (Austria, Germany, France, Italy, Lithuania, 
Luxembourg, Netherlands, Spain and the UK). These studies are probably oversampling headache 
patients

L. J. Stovner and T. J. Steiner



95

The table indicates considerable variations in findings between these studies, 
which may reflect work, life and/or other cultural differences, but lost time per per-
son for pMOH is on average 3–4 times that of migraine and 10–11 times that of 
TTH. It can be calculated that migraine causes a mean of 0.9 lost days per month 
from paid work, 1.3 days from household work and 0.4 days from leisure activities. 
The corresponding figures for TTH are 0.3, 0.4 and 0.1, and for pMOH 3.4, 4.2 and 
1.1 days per month.

Far fewer data exist for children and adolescents. PedMIDAS, a questionnaire 
developed for children, is quite similar to MIDAS but focuses more on school and 
homework than on work or household activities, in addition to leisure activities 
(play, sports) [72]. In a Turkish study of 7721 students aged 9–7 years, approxi-
mately 10% reported migraine (lifetime prevalence), with more than 10  days 
affected by it during the preceding 3 months [73]. Approximately 0.8 schooldays 
were completely lost and 0.5 days partially, while the students functioned at school 
with less than half their ability on approximately 2.5 days.

In some LTB studies, questions on headache yesterday were accompanied by 
questions on how much was done (all, more than half, less than half or nothing of 
that expected) when yesterday was a workday, enabling calculation of lost working 
capacity. In the Eurolight study, a mean of 27% of participants in the nine countries 
reported headache yesterday. This was certainly an overestimate, since not all sam-
ples in Eurolight were population-based, but in Lithuania, with sampling door-to-
door and face-to-face interviews, headache yesterday was reported by 12% [38]. 
After adjustment for different sources of error, it was calculated that at least 0.7% 
(possibly 2–3 times more) of all working capacity in Europe was lost to headache 
[62]. In a nationally representative study in Russia, 14.5% had headache yesterday, 
with a calculated loss of 4% of workforce capacity [61]. In Karnataka state in India, 
6% reported headache yesterday and a loss of 3% of all productive capacity [74]. 
The highest prevalence of headache yesterday was seen in Zambia (19%), with an 
estimated 11% productivity loss [71].

8.3.3  �Quality of Life

Quality of life (QoL) is presumably affected by all aspects of headache-attributed 
burden. Measures of QoL in people with headache, while non-specific and not 
highly sensitive, perhaps provide an overall (summary) quantification. It is nonethe-
less a problematic measure, since it has no intuitive units.

The SF-36 is a widely used instrument to measure QoL, in eight dimensions. In 
a US study [75], where migraineurs were recruited from a medication trial, it was 
found that migraineurs had lower QoL than the general US population, most mark-
edly for bodily pain, physical role limitations and social functioning. Since then, 
QoL has been measured also in population-based studies on headache epidemiology 
and burden (Table 8.2), by using SF-36 or other instruments. Generally, headache 
patients have reduced QoL compared to the general population, and on many 
dimensions.
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Comorbid conditions may add to the total burden of illness in people with head-
ache. European population-based studies have demonstrated that depression and/or 
anxiety occur 2–3 times more often among those with migraine than in the general 
population [80, 82], while, as noted above, depression adds to QoL impairment in 
migraine [80]. This may be as important a factor for non-migrainous headache [83], 
but it is not known how this comorbidity influences QoL in other headache disor-
ders. In addition, it has been found, both in Finnish children [84] and in Norwegian 
adults [85], that headache is also comorbid with other bodily pain.

8.3.4  �Headache Impact on Family, Friends  
and Social Activities

Headache also affects the spouses, partners and children of people with it, and 
their ability to participate in household chores and social activities. A few popula-
tion-based studies have measured these important aspects of headache burden, 

Table 8.2  Quality-of-life (QoL) estimates in population-based headache epidemiological studies

Country 
[reference]

QoL 
instrument Principal findings

France [76] SF 36 People with migraine had significantly lower scores than headache 
free controls on all SF-36 dimensions, and lower scores on the pain 
dimension than people with other headaches.

Netherlands 
[77]

SF-36 People with migraine in a population-based study had lower scores 
on all dimensions compared with controls, the negative influence 
being greater than that of asthma, for example, and increasing with 
headache frequency.

Spain [78] SF-36 Two population-based studies among people with headache on 15 
or more days per month showed negative influences similar in those 
with migraine or TTH but especially marked in those with 
medication overuse, who had lower scores on all dimensions but 
particularly on role physical and bodily pain. Headache frequency 
was more important for QoL than headache intensity.

UK [79] SF-36 In a population-based study, people with migraine with high or 
moderate disability had clear reductions in all dimensions.

US and UK 
[80]

SF-12 In both countries, people with migraine had lower scores than 
controls on both components (physical and mental) after adjusting 
for socioeconomic status and for comorbid depression. However, in 
those with both migraine and depression, QoL was further reduced.

France [81] QvM QoL was found to be lowest among those with headache on 15 or 
more days per month, intermediate among those with migraine and 
highest in people with other forms of episodic headache.

Nepal [69] WHOQoL-8 Scores were lower in people with headache than in those without, 
correlated negatively with intensity and frequency of headache, and 
were lowest in people with pMOH.

QvM qualité de vie et migraine, SF-36 short form survey, 36 items, SF-12 short form survey, 12 
items, WHOQoL-8 World Health Organization Quality of Life instrument, 8 items, pMOH proba-
ble medication overuse headache
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summarized in Table 8.3. It affects sexual life and, in a small minority of cases, can 
cause break-up of relations. It may also reduce ability and willingness to have 
children.

8.3.5  �Interictal Burden of Headache

Headaches also affect the lives of people outside the attacks. This is a dimension 
rarely captured directly in studies, but is probably reflected in QoL impairments 
reported, especially, by people with migraine. In the Eurolight study, so-called 

Table 8.3  Impact on family, friends and social activities

Country or study 
[reference]

Headache 
type Negative impact due to headache

US and UK [86] Migraine During last 3 months:
• �Reduced ability to do household chores: >60% marked impact
• Missed family or social activities: 45%
• Influence on relation with their children: >60%
• �Children missing school because of parents’ migraine: 10%
• Impaired ability to be a good partner: 46%
• �Partners had reduced ability to do household chores: 24%
• �Partners had missed family or social events: 20%
Person affected had had fewer children because of migraine: 5%
Person affected had avoided having children: 0.4%

Sweden [87] Migraine Negative influence on:
• Attendance at work: 76%
• Family situation: 67%
• Leisure time: 59%
• Social position: 37%
• Sexual life: 43%
• Love: 31%
• Finding friends: 10%

Eurolighta [37] Migraine Children had missed school: 2%
Prevented caring for the child: 18%
Negatively affect love life: 18%
Had fewer children or avoided having children: 5.5%
Divorce or separation: 0.7%

TTH Children had missed school: 2%
Prevented caring for the child: 8%
Negatively affect love life: 6%
Had fewer children or avoided having children: 1.1%
Divorce or separation: 0.3%

MOH Children had missed school: 5%
Prevented caring for the child: 50%
Negatively affected love life: 49%%
Had fewer children or avoided having children: 21.1%
Divorce or separation: 7%

aMean of studies in nine European countries (Austria, Germany, France, Italy, Lithuania, 
Luxembourg, Netherlands, Spain and the UK). These studies are probably oversampling people 
with headache
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interictal burden (see Chap. 4) was measured through questions about recovery 
between attacks, anxiety for the next attack, lifestyle compromise to avoid attacks, 
the degree to which people felt in control of their headache, and how peoples’ fam-
ily, employer and colleagues accepted their disease [88] (Table 8.4).

8.3.6  �Cumulative Burden

This is the sum of the enduring consequences of headache built over a lifetime, 
often rooted in childhood and adolescence (see Chaps. 3 and 4). Headache in young 
people during the formative years of education, and later when building careers and 
families, can and does adversely affect all three (see Chaps. 4 and 7). In the Eurolight 
study, 11.8% of participants believed they had done less well in education because 
of headache, 5.9% reported reduced earnings and 7.4% that their careers had suf-
fered [89]. These may be relatively small proportions, but they are very heavy 
burdens.

Although clearly an extremely important aspect of headache burden cumulative 
burden is rarely assessed.

8.3.7  �Burden of Cluster Headache

There are generally few good data on the burden of other headaches than migraine, 
TTH or MOH, and none based on population-based studies. Clinic-based samples 
are probably not representative of patients in the general populations, while the 

Table 8.4  Interictal burden of headache

Country [reference] Impact Migraine TTH

Sweden [87] Incomplete recovery between attacks 57% (9% more 
marked)

Eurolighta [88] Incomplete recovery between attacks 26% 19%
Anxiety for next attack 11% 3%
Lifestyle compromise to avoid attacks 15% 5%
Rarely or never in control of headache 15% 9%
Reluctant to tell others about headache 30% 27%
Families and friends do not understand 
headache

10% 10%

Employers and colleagues do not 
understand headache

12% 7%

Time in interictal state 317 days/year 331 days/year
aMean of studies in nine European countries (Austria, Germany, France, Italy, Lithuania, 
Luxembourg, Netherlands, Spain and the UK). These studies are probably oversampling people 
with headache
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rarity of some of these other headaches makes population-based studies on the bur-
den associated with them hard to conduct. This is true for CH, which, presumably, 
is a cause of very high burden on affected individuals.

CH-attributed burden has been evaluated in a Danish study in a neurological 
department [90]. Among 85 randomly selected CH patients, 78% reported restric-
tions in daily living during cluster periods and 13% also outside these periods. CH 
had caused lifestyle changes in 96%, mostly related to sleeping habits and avoid-
ance of alcohol. Work was markedly affected, and, during the preceding year, those 
patients who were working had lost a mean of 9 workdays. When at work during a 
cluster period, 40% of patients reported only 60% working efficiency. One-third 
reported that CH had limited their careers, 16% had lost their jobs and 8% had taken 
early retirement because of CH.

A web-based study recruited 1134 people with CH from all over the USA [91]. 
This study found that 55% of participants had contemplated suicide and 2% had 
tried to commit suicide. Because of their headache, 17% had lost their jobs and 8% 
were out of work. Almost half had lost from 1–10 days of work during the preceding 
year, and 20% more than 11 days.

8.4  �Concluding Remarks

Headache epidemiological studies have been crucial in the acknowledgement of 
headache as a major public-health problem. When the literature was reviewed in 
2007 [4], there were large parts of the world where prevalence was unknown. Since 
then, new studies performed by LTB and others have filled many of the biggest gaps. 
A better view has emerged from published studies of the global burden of headache, 
but it is not yet a complete view. The challenge now is to improve methods gener-
ally, and standardize them across all studies ([2]; also, Chaps. 6 and 7), so that 
comparisons between countries and regions, and over time, can explain the differ-
ences that undoubtedly exist.
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Chapter 9
Headache in the Global Burden  
of Disease (GBD) Studies

Lars Jacob Stovner, Emma Nichols, Timothy J. Steiner, and Theo Vos

9.1  �Introduction

In some sense, it is true that migraine appeared on the global health map in 2001, 
when the World Health Organization (WHO) published its World Health Report of 
the Global Burden of Disease 2000 study (GBD2000) [1]. Before that, some doc-
tors, in particular headache specialists, some people affected by headache and their 
organizations were aware of the impact of headache disorders on personal health 
and well-being. To some degree, they were aware also of their economic impact at 
individual and societal levels. However, perception of headache as a major public-
health concern was mostly lacking, even in these circles. The influence of GBD, 
from GBD2000 and through its later iterations, has been far-reaching, and not least 
for the headaches. If the current neglect of headache disorders abates in years to 
come, the contributory importance of GBD must be recognized.
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The aim of this chapter is to provide an overview of the GBD project from its 
commencement, with a particular focus on headache. We explain the methodology 
relevant to headache used in GBD2016 and present the main results from this study 
(for which we have earlier published a thorough analysis [2]). We mention a few 
methodological changes that were made with regard to headache in GBD2017. 
Finally, we point to some challenges that should be addressed in future GBD 
iterations.

9.2  �History of the GBD Studies with a Focus on Headache

9.2.1  �GBD1990

This first GBD project, commissioned by the World Bank in 1991 and undertaken 
collaboratively by the Bank and WHO, was the background for the Bank’s report, 
Investment in Health [3]. It was intended to be used by governments and non-
governmental organizations (NGOs) to prioritize efforts in healthcare provision and 
research. Three goals, still highly relevant, were central to the project [4]:

	1.	 To decouple epidemiological assessment of the magnitude of health problems 
from advocacy of particular health policies or interventions by interest groups

	2.	 To include, in international health-policy debates, information on non-fatal 
health outcomes along with information on mortality

	3.	 To undertake the quantification of health problems in time-based units that could 
also be used in economic appraisal

Goals 2 and 3 were fulfilled by establishing a new measure, disability-adjusted 
life years (DALYs), which are the sum of years of life lost (YLLs) through early 
mortality and years lived with disability (YLDs). YLL calculations for a disease are 
based on a set standard life expectancy at the age of each early death, itself derived 
from a life table combining the lowest observed age-specific mortality rates in any 
population greater than five million. YLDs are estimated as the number of years 
lived with a disorder (or with a health state attributable to it) multiplied by a dis-
ability weight (DW) for that disorder (or health state).

YLDs are highly relevant to headache disorders, whereas YLLs are not (head-
ache disorders are not considered to be underlying causes of death), but neither 
migraine nor any other headache disorder were part of GBD1990.

9.2.2  �GBD2000

This follow-up to GBD1990 was undertaken by WHO. It included data on a larger 
number of conditions, while providing burden estimates for all 21 WHO health 
regions.
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Unlike its predecessor, GBD2000 recognized the importance of mental and neu-
rological disorders and included migraine within these [1]. It used a rather intricate 
but relatively unsophisticated disease model to estimate overall disability attribut-
able to migraine [5, 6]. Consultations with experts determined the distribution, in 
the population, of different attack severities (mild, moderate, severe) and their fre-
quencies, and made assumptions about disease duration (between 15 and 45 years) 
and attack duration (24 h untreated and 6 h treated). A disability weight (DW) based 
on some previous estimates, on a scale from 0 to 1, was assigned to each attack 
severity (mild: 0.05; moderate: 0.16; severe: 0.7), and to the periods between 
attacks, for those with relatively frequent attacks (more than one per week), a DW 
of 0.03 was assigned. For the different world regions, GBD2000 assumed different 
proportions of treated and untreated attacks. Combining these DWs proportionately, 
an overall average DW of 0.03 was assigned to each person with untreated migraine 
and a DW of 0.007 to each person with treated migraine.

As in later iterations, prevalence estimates were based on population-based stud-
ies applying the then-current classification of the International Headache Society 
(IHS); for GBD2000, this was ICHD-I [7]. Studies included were mostly from 
Western Europe and North America, with a few from South America, East Asia and 
the Middle East and one from Africa [5]. Based on these epidemiological data, age-
standardized prevalences (i.e. adjusted for age distributions in the different world 
regions) varied considerably: for women from 17% in parts of Europe to 3% in parts 
of Africa, and for men from 5.5% to 1%, with world prevalences of 7.9% for women 
and 2.8% for men [5]. In the whole world, men experienced 0.7 YLDs per 1000 
person-years and women 1.8 YLDs per 1000 person-years. In the World Health 
Report 2001 [1, 5], migraine accounted for 1.4% of all YLDs, which placed it among 
the top 20 (19th) disabling disorders worldwide. In women of all ages, it accounted 
for 2.0% of YLDs, putting it in 12th place. Even with no mortality (0 YLLs), 
migraine was the 19th highest cause of DALYs in young women (15–44 years).

GBD2000 was updated each year until 2004, when migraine fell out of the list of 
the 20 most disabling disorders, possibly owing to slight adjustments to some of the 
DWs.

All in all, the burden calculation for migraine in GBD2000 was complicated, not 
very transparent and based on several questionable assumptions. Nevertheless, the 
significance of GBD2000 for headache was considerable. It was later stated that

“With the publication of data on burden of migraine in WHR 2001, WHO recognises head-
ache disorders as a high-priority public health problem and as such they deserve higher 
attention…” [6].

9.2.3  �GBD2010, GBD2013 and GBD2015

GBD2010 was a major revision, with regard not only to its breadth and scope (many 
more conditions and risk factors) but also to its innovative methods and use of a 
wide variety of data sources. The project was described as a “systematic, scientific 
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effort to quantify the magnitude of health loss due to diseases, injuries, and risk fac-
tors by age, sex, and geography for specific points in time” [8].

GBD was now led by the newly established (2007) Institute for Health Metrics 
and Evaluation (IHME) at the University of Washington, Seattle, USA, with fund-
ing from the Bill and Melinda Gates Foundation. The study had become a truly 
global endeavour, representing the work of several high-ranking institutions 
(Harvard University, Imperial College London, Johns Hopkins University, 
University of Queensland, University of Tokyo and WHO), and altogether included 
486 scientists from 302 institutions in 50 countries [9].

In GBD2010, the methodology was substantially revised. While earlier GBD 
iterations had been based on disease incidence, which is very relevant for prevention 
but for which there are limited data for many disorders, GBD2000 estimates were 
instead based on prevalence measures. For these, there were far more data, particu-
larly for the chronic and episodic disorders. Extensive mathematical disease models 
were introduced to enable use of all available data (rather than selecting a single 
“most appropriate” source for a particular geographical location) and to provide 
estimates for all countries and all age and gender groups at different time points. 
Instead of expert opinions as the basis for determining DWs, these were now to be 
derived from “lay descriptions” of all health states in a so-called pairwise compari-
sons method, with, eventually, over 60,000 people participating in nine country sur-
veys and an open internet survey. Descriptions of two hypothetical persons with 
different, randomly selected health states were presented to respondents, who were 
asked to indicate which person in their view was the healthier of the two. The ratio-
nale behind the method was the intuition that conditions perceived as relatively 
similar in their effect on health would create more disagreement (i.e. closer to 50/50 
responses), while conditions very different in their effect would create less (e.g. 
90/10 responses). By comparing all responses, conditions could be ranked from 
most to least effect on health. Still no exact DW could be assigned: this was achieved 
by another set of pairwise comparisons, this time of population health programmes. 
Respondents were asked to compare the health benefits of 30 different life-saving or 
disease-prevention programmes: for example, one that prevented 1000 rapid deaths 
and another that prevented a number of cases, varying between 2000 and 10,000, of 
a non-fatal disease. In this way, health conditions were placed on a 0–1 scale, where 
0 was perfect health and 1 was disability deemed equivalent to death.

For headache disorders, now including both migraine and TTH, the method of 
YLD estimation had in some ways become much less intricate. In contrast to 
GBD2000, where three levels of migraine attack severity were described and each 
assigned a DW, in GBD2010 and subsequently, only one (ictal) health state was 
defined for migraine and one for TTH. This was sensible, because there were limited 
data on the population distributions of different attack severities. To achieve this, the 
lay descriptions of the health states attempted to capture, for each disorder, the 
“mean” headache attack. Thus, in GBD2010, the DW for migraine (ictal state) was 
0.434 [10]: during an attack, health loss was equated to 43.4% of death. The corre-
sponding DW for TTH was 0.040 [10].

L. J. Stovner et al.



109

Data sources for headache from GBD2010 onwards were, mostly, published 
population-based studies of prevalence identified by regular PubMed searches 
(using the terms headache epidemiology, headache prevalence, migraine epide-
miology and migraine prevalence) and through scrutiny of reference lists in pub-
lished papers. Some data were also solicited from the GBD network of 
collaborators, allowing, for example, the inclusion of data from not-yet-pub-
lished LTB studies. Studies subsequent to the publication of ICHD-I in 1988 [7] 
were considered, with some earlier studies after appropriate adjustments of the 
data.

A weakness of GBD2000 was that the large majority of headache studies were 
from Western Europe and North America; at that time, there were few data from 
large and populous areas of the world (South East Asia, Eastern Europe, large parts 
of Africa and mainland China). Some of the few studies existing from outside 
Europe and North America encompassed many different disorders and gave unreal-
istically low prevalence estimates (e.g. a study from Saudi Arabia reported a life-
time prevalence of headache overall of only 8% [11]). Prevalence data for GBD2010 
were taken from a 2007 review of all published prevalence and burden studies [12], 
which used explicit quality criteria for acceptance of studies [13]. The result was 
inclusion of many more studies than those available for GBD2000, but still evidence 
was lacking from important countries and several regions. Therefore, Lifting The 
Burden (LTB) [14] supplied supplementary data from new population-based studies 
performed in Russia [15], China [16, 17] and India [18].

GBD2010 was thus able to report on TTH as well as migraine, while GBD2013 
and GBD2015, each including further headache epidemiological studies, added 
estimates for MOH.

9.3  �GBD2016 and GBD2017

9.3.1  �Methods

A full description and analysis of the methods and results of GBD2016 in relation 
to headache have been published [2]; the following relates mostly to GBD2016, 
with GBD2017 mentioned only where the methods differ.

In GBD2016, the number of collaborators increased to more than 2500, from 133 
countries [19]. GBD2016 used a hierarchical list of 328 diseases and injuries with 
four levels of increasing diagnostic detail (“granularity”), in which migraine and 
TTH were on level 3, under neurological disorders (level 2) and non-communicable 
diseases (level 1). GBD2017 introduced a new category of “headache disorders” at 
level 3, displacing migraine and TTH to level 4. At level 5 of the hierarchy, GBD2016 
listed 2989 sequelae: the direct consequences of disease or injuries, each mapped to 
a parsimonious set of 235 health states. GBD2016 considered MOH a sequela of 
either migraine or TTH rather than a separate entity, and the burden attributed to 
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MOH was added to the burden estimates for each of these disorders according to the 
proportions believed to arise from them (migraine: 73%; TTH: 27%) [20, 21].

YLDs in GBD reflect the number of years lived with a disorder, adjusted for the 
attributable health loss expressed in the DW assigned to it. For most diseases, YLDs 
for a certain year are calculated as prevalence times DW. For episodic disorders 
such as headaches, the DW pertains only to the symptomatic (ictal) state, and YLD 
calculations are based on estimates of time in this state.

GBD2016 (and GBD2017) used variations of the DWs, which were first intro-
duced in GBD2013 as participation expanded in the surveys whereby they were 
quantified (see above). Thus, the DW for migraine (symptomatic state) was increased 
very slightly to 0.441, and the DW for TTH was diminished very slightly to 0.037. 
The DW for MOH, included for the first time in GBD2013, was 0.223 [22]. Table 9.1 
shows these and the DWs of some other disorders for comparison.

GBD2016 analyzed data from 195 countries and territories grouped into 21 geo-
graphical regions and seven super-regions based on geographical proximity and 
epidemiological similarity of countries [19]. Countries were also scored according 
to a sociodemographic index (SDI), a composite measure of income, education and 
fertility meant to capture, roughly, their level of “development” over time [19].

Table 9.1  Disability weights (DWs) for headache disorders, and selected other conditions for 
comparison (headache disorders in bold typeface; from [22], the last update of DWs, used in GBD 
2013 and later iterations)

Condition Disease weight 95% CI

Schizophrenia, acute stage 0.778 0.606–0.900
Major depressive disorder, severe episode 0.658 0.477–0.807
Epilepsy, severe, ≥1/month 0.552 0.375–0.710
AIDS, no retroviral treatment 0.547 0.382–0.715
Stroke, long-term consequences, severe 0.552 0.377–0.707
Metastatic cancer 0.451 0.307–0.600
Migraine 0.441 0.294–0.588
Moderate depressive episode 0.396 0.267–0.531
Acute myocardial infarction, days 1–2 0.432 0.288–0.579
Low back pain, most severe, with leg pain 0.384 0.256–0.518
Neck pain, most severe 0.304 0.202–0.415
Diarrhoea, severe 0.247 0.164–0.348
Epilepsy, less severe, ≤1/month 0.263 0.173–0.367
Crohn’s disease or ulcerative colitis 0.231 0.156–0.320
Medication overuse headache 0.223 0.146–0.313
Heart failure, severe 0.179 0.122–0.251
Severe anaemia 0.149 0.101–0.209
Major depressive disorder, mild episode 0.145 0.099–0.209
Asthma, uncontrolled 0.133 0.086–0.0192
Tension-type headache 0.037 0.022–0.057
Mild angina pectoris 0.033 0.020–0.052
Stroke, long-term consequences, mild 0.019 0.010–0.032
Infertility, primary 0.011 0.005–0.021
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Data sources in GBD2016 included United States (US) medical claims data, for 
the years 2000, 2010 and 2012. GBD2017 omitted these because of the large adjust-
ments needed to make them comparable with data from population-based studies.

Migraine data were extracted from 135 studies in GBD2016, covering 16 of the 
21 GBD world regions; TTH data came from 76 studies in 16 regions; MOH data 
came from 37 studies in seven regions [19]. For migraine, 13 studies provided data 
on frequency and duration of attacks, collectively indicating that people with 
migraine spend, on average, 8.5% of their time in the symptomatic state. For TTH, 
seven studies indicated 4.7% of time in this state. Frequency and duration were gen-
erally categorized, and it was presumed that the mean of the upper and lower limits 
fairly represented each category. For MOH, only one study provided data [15], indi-
cating that people with MOH have headache on a mean of 23.1 days per month.

9.3.1.1  �Comprehensiveness

GBD studies employ extensive mathematical modelling in order to make them com-
prehensive: that is, to provide estimates of incidence, prevalence, mortality and 
remission rate for all included disease states in all countries, in all age groups and 
both genders, and at different time points. The so-called compartmental disease 
model provides the relationships between these variables, and can be used to estimate 
those missing (e.g. there are very few data on incidence for headache disorders). For 
all headaches, mortality is set at zero, as is occurrence below 5 years of age.

For most disorders, including the headaches, data are scarce or lacking for many 
countries, regions and age groups, the methods used to estimate prevalence (and 
incidence) have been heterogenous, and available data are of varying quality 
(because, for example, of varying case definitions, age categories and representa-
tiveness of population samples (see Chaps. 6 and 7)). To enable comprehensiveness 
in spite of these problems, GBD has developed a so-called Bayesian meta-regression 
method called DisMod-MR. This mathematically models disease variables such as 
prevalence and incidence by combining the methods of meta-analysis (using 
weighted averages of many data points) with estimates of associations (“regres-
sions”) between, for example, prevalence of a disorder and covariates. For head-
ache, these covariates are the fixed effects of gender and of methodological 
characteristics of studies (“study level covariates” (see below)) and the random 
effects of geography (region, country). Bayesian means that the method uses priors 
(initial estimates), derived from other countries, to make final estimates for a certain 
gender-age group for a country where data are missing.

9.3.1.2  �Adjustment

As to study level covariates, these are taken from the published guidelines on per-
formance and quality evaluation of studies on headache prevalence, burden and 
cost [13]. From GBD2015 onwards, all headache epidemiological studies have 
been scored according to a modified version (dichotomized variables) of these 
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criteria, considering representativeness of the population, quality of sampling, 
headache recall period, participation proportion, survey method, validation of 
diagnostic instrument and the way in which ICHD criteria were applied. In 
Dismod-MR, these variables are evaluated as potential covariates for adjustment 
of data.

In the migraine epidemiological studies in GBD2016, only two of these factors 
appeared to play a role: low participation proportion and poor survey method. The 
US claims data apparently underestimated prevalence grossly, by almost 90%, yet 
their age pattern was consistent with that of US surveys and they were used after 
adjustment because they provided detailed estimates by state in the USA. For TTH, 
adjustments were required for survey method, low participation proportion, poor 
sampling method, poor application of ICHD criteria and lack of validation of the 
diagnostic instrument. Claims data underestimated TTH prevalence by approxi-
mately 85%. For MOH, adjustments were required for poor application of ICHD 
criteria and low participation proportion.

9.3.1.3  �Borrowing Strength Over Space and Time

By these means, a best guess can be made even where no data exist. Where there are 
no data for an age group, gender or a time point, estimates are made from those 
adjacent. For countries with data, final estimates are still, to some degree, informed 
by those from the whole world, super-region and region, making them less vulner-
able to bias and random effects. In GBD terminology, estimates “borrow strength 
over space and time”.

Each new GBD cycle will include not only new data from the preceding year(s) 
but also newly available old data concerning past years. Since DisMod is continu-
ously upgraded and refined, new covariates, and values for them, are introduced, 
and diagnostic entities may be changed. Hence, new estimations affect the whole 
time series, implying that, for example, migraine estimates for 1990 may not be the 
same in GBD2010 as in GBD2016 or GBD2017.

9.3.1.4  �Comorbidity Correction

Since many people suffer from the consequences of two or more conditions, espe-
cially with aging, simply adding DWs can result in a combined DW greater than 
1, which does not have meaning. To avoid overestimation of the burden, both on 
the individual and at societal level, comorbidity correction for YLDs is the final 
step.

Comorbidities are considered to be independent of each other: that is, they co-
occur by chance, according to their respective prevalences. (Dependent comorbidity 
is recognized when two disorders tend to co-occur more often than would be 
expected by chance. Dependent comorbidities are incompletely known, computa-
tionally very challenging and probably do not make a large difference to estimates 
when corrections are made for age.)

L. J. Stovner et al.
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In GBD, comorbidity corrections are performed for each gender, age, time and loca-
tion group. The following example concerns only two comorbid conditions, but the 
model can include more. In a person with two disorders A and B, with different DWs 
(DWA and DWB), the total (“cumulative”) DW is calculated by the formula DWA+B = [1 
‑ (1 ‑ DWA)∗(1 ‑ DWB)]. This can intuitively be understood as follows: when a person 
already with disorder A develops disorder B, the DW of the second disorder is calcu-
lated on the basis not of full health but of the health remaining after DWA has been 
deducted. So, in the example, if DWA = 0.5 and DWB = 0.4, the cumulative DWA+B = 0.7.

The cumulative DW combines the DWs of two (or more) disorders, but, often, 
interest is only in the resultant DW of one disorder after comorbidities have been taken 
into account. This is determined by first calculating the attributable DWs with respect 
to the disorder of interest, and then taking the population averages of attributable DWs 
in all individuals in the population. This yields comorbidity-corrected YLDs for the 
disorder in the population. To continue the example, consider a population of 1000 in 
which disorder A (the disorder of interest) has a prevalence of 10% (100 people 
affected) and disorder B 5% (50 people affected); furthermore, comorbidity here is 
solely due to chance. Among the 100 with disorder A, five will also have disorder 
B. To the 95 without, DWA = 0.5 is applied. Among the five, the disability attributable 
to A is 0.3, represented by DWattrib = 0.5∗0.6, where 0.6 is the health remaining after 
deduction of DWB. In the population of 1000, the comorbidity-corrected DW among 
the 100 people with A is only 0.49, calculated as [(95∗0.5) + (5∗0.3)]/100.

9.3.2  �Headache Estimates in GBD2016

Results have been extracted from relevant parts of the GBD2016 capstone paper on 
prevalences and YLDs for all diseases [19] and from the publication of headache 
results [2].

GDB2016 reported almost three billion people affected by headache disorders: 
1.90 billion (95% uncertainty interval (UI): 1.71–2.10 bn) had TTH and 1.04 billion 
(1.00–1.09 bn) had migraine. Globally, TTH was the third most prevalent disorder 
(after dental caries and latent tuberculosis infection) and migraine eighth [19]. Global 
age-standardized prevalences were 26.1% (95% UI: 23.6–29.0) for TTH (30.8% 
[28.0–34.0] in women and 21.4% [19.2–23.9] in men) and 14.4% (13.8–15.0) for 
migraine (18.9% [18.1–19.7] in women and 9.8% [9.4–10.2] in men). Age-standardized 
prevalences of both TTH and migraine varied considerably through the different GBD 
regions and were almost twice as high in Western Europe and Australasia as in Eastern 
sub-Saharan Africa (Fig. 9.1). The numbers in the different regions (Fig. 9.2) demon-
strate that approximately 40% of all people with migraine (430 million) or TTH (770 
million) in the world were living in South Asia or East Asia.

Migraine was responsible for 45.1 (29.0–62.8) million YLDs globally in 2016, 
and TTH for 7.2 (4.6–10.5) million. Global age-standardized YLD rates 
(YLDs/100,000 population) were, for migraine, 599.0 (386.0–833.3) (777.6 [500.4–
1083.6] in women, 422.3 [274.3–586.7] in men) and, for TTH, 95.9 (61.5–140.0) 
(114.6 [73.6–162.4] in women, 77.4 [49.6–113.2] in men). Figure 9.3 shows the 
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percentages of all YLDs caused by each disorder analyzed at cause-level 3, high-
lighting migraine (5.4% of all YLDs) and TTH (0.9%). At level 4, the most specific 
(granular) cause level, migraine was the second cause of disability (after back pain) 
in 1990, 2006 and 2016 [19] and, in GBD2016, the first cause of disability in people 
under 50 years [23]. In terms of percentage of all YLDs, migraine was first in two 
regions, second in nine, third in five, fourth in two, fifth in two and sixth in one. 
Globally, TTH was 28th in 1990, 2006 and 2016 [19]. Absolute number of YLDs for 
migraine increased by 32.3% between 1990 and 2006 and by 14.3% between 2006 
and 2016, but the mean changes in age-standardized YLD rates were small (−0.4% 
and +1.1%, respectively). For TTH, there were also marked increases in absolute 
rates over the two periods (32.7% and 15.4%, respectively), but not in age-
standardized rates (−0.7% and +0.4%). Migraine, along with low back pain, ranked 
among the top 10 causes of YLDs (age-standardized) in all 195 countries [19].

Figure 9.4 relates YLD rates to age for migraine and TTH. Both disorders were 
most burdensome at ages 35–45 years, whereafter the burdens of both, but particu-
larly of migraine, tapered to less than a third of the peak value by age 85. However, 
the figure shows that headache, and in particular migraine, represented a substantial 
burden in young and elderly people.

Figure 9.5 shows there was no obvious relation between the burdens (DALY 
rates) of migraine and TTH and SDI in the different groups of countries.

With regard to DALYs, these are the same as YLDs for migraine and TTH, since 
no mortality is attributed to headache. Globally, in both genders and all ages, 
migraine caused 1.9% (1.3–2.5) of all DALYs, 2.7% (1.8–3.6) of those in women 
and 1.2% (0.8–1.7) of those in men. The corresponding numbers for TTH were 
0.3% (0.2–0.4) for both genders, 0.4% (0.3–0.5) in women and 0.2% (0.2–0.3) in 
men. Table 9.2 shows the proportion of all YLDs and DALYs for the neurological 
conditions, stroke and some pain conditions. This shows that migraine is second 
after low back pain with regard to YLDs and third after low back pain and stroke 
with regard to DALYs. Among the purely neurological disorders, it is by far the 
most burdensome.

9.4  �Comments

The GBD studies have recently been described as “a systematic scientific effort to 
quantify the comparative magnitude of health loss from diseases, injuries and risks 
by age sex, and population over time” [24]. GBD makes use of a wide variety of 
data sources on diseases and risk factors, thereby enhancing the value of all the 
single studies, enabling corrections for comorbidities, associations and known 
sources of error. There are several limitations to the estimates on headaches that 
must be taken into consideration and amended, but they nevertheless give a clear 
message to the world about the importance of headache for global public health.

9  Headache in the Global Burden of Disease (GBD) Studies
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9.4.1  �The Importance of the GBD Headache Estimates

GBD has shown that headache disorders, and in particular migraine, are among the 
principal causes of disability all over the world, particularly in women. In 2016, 
migraine and TTH affected nearly three billion people globally, causing 7% of all 
YLDs and 2% of all DALYs in spite of no mortality. Migraine was the second cause 
of disability, and particularly burdensome during the most productive years of life, 
while its impact was not negligible among children and adolescents, or among the 
middle-aged and elderly. Migraine is by far the most important cause of morbidity 
among the purely neurological disorders (except for stroke when measured in 
DALYs). Among the painful disorders, migraine is the second most burdensome 
globally, after low back pain (a mixture of disorders).

The increases in headache YLDs over the years are most probably due to growth 
and aging of the world’s population, since YLD rates (per 100,000) have remained 
stable. On DALY rankings, the headaches are higher in 2016 than in 1990 because 
of a decrease in the relative importance of fatal disorders during these years.

GBD also documents that headache is not a western disorder, confined to the rich 
part of the world. In contrast, some of the highest prevalences are found in some 
low- and middle-income countries. It has previously been shown that many coun-
tries are undergoing a double set of transitions: a demographic transition from high 
to low mortality and fertility, accompanied by an epidemiological transition from 
high to low rates of communicable diseases, maternal diseases and childhood mor-
tality, with an increase in relative importance of non-communicable diseases. Both 
transitions are strongly linked to changes in the SDI. However, headaches seem lit-
tle affected by these transitions, as there is no obvious relation between SDI level 
and headache YLD rates. Therefore, it can be predicted that the relative importance 

Table 9.2  DALYs and YLDs as percentages of all DALYs and YLDs, globally for both genders 
and all ages, for migraine and TTH compared with other important neurological disorders, stroke 
and pain conditions (from IHME interactive website (http://viz.healthmetricsandevaluation.org/
gbd-compare/))

Condition DALYs [95% UI] YLDs [95% UI]

Low back pain 2.4 [1.9–3.0] 7.2 [6.0–8.3]
Stroke 4.9 [4.5–5.3] 1.8 [1.4–2.2]
Neck pain 1.2 [0.9–1.6] 3.6 [3.0–4.3]
Other musculoskeletal disorders 1.3 [0.9–1.7] 3.6 [2.8–4.7]
Neurological disorders
Alzheimer’s disease 1.2 [1.0–1.4] 0.8 [0.6–1.0]
Migraine 1.9 [1.3–2.5] 5.6 [4.0–7.2]
Epilepsy 0.6 [0.5–0.7] 0.9 [0.7–1.2]
Parkinson’s disease 0.1 [0.1–0.2] 0.1 [0.1–0.1]
Multiple sclerosis 0.0 [0.0–0.1] 0.1 [0.1–0.1]
Tension-type headache 0.3 [0.2–0.4] 0.9 [0.7–1.1]
Other neurological disorders 0.2 [0.1–0.2] 0.2 [0.2–0.3]

L. J. Stovner et al.
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of headache for public health will increase as the importance of fatal diseases 
decrease. Of course, in many poor countries, people suffer the double burden of 
both communicable and non-communicable diseases: one does not lessen the other.

Finally, GBD shows that the large majority of people with migraine in the world 
live in countries where medications of proven efficacy are either unavailable or 
unaffordable for the majority, and where there is little medical attention given to 
headache. This gives a strong call for improving health care for headache, and 
embedding it within existing healthcare systems (see Chaps. 13, 14, and 15). The 
call sounds everywhere: not only in the richest countries. Studies in several develop-
ing countries have demonstrated large national productivity losses due to headache: 
1.3% in China [17], 1.6% in Ethiopia [25], 1.9% in Zambia [26], 3% in India [27] 
and 5.6% in Nepal [28]. If only part of this lost productivity can be recovered 
through better treatment, investments in improved health services will be highly 
cost-effective (see Chap. 15).

9.4.2  �Limitations in GBD Methods and Headache  
Burden Estimates

Lack of data is still a limitation. Although a number of headache epidemiological 
studies in the last decade have included large and populous regions of the world, 
such as Russia, China, India and parts of Africa, where no data existed before, it 
remains the case that the majority of studies are from a few high-income regions, 
and there are still five regions wholly undocumented for migraine. No data exist for 
the large populations of Indonesia, Vietnam, Bangladesh, Egypt, South Africa and 
the Democratic Republic of Congo. In sub-Saharan Africa, only five countries have 
any data on headache. For TTH and MOH, the data are even more scarce. In addi-
tion, there are very few population-based studies that provide good estimates of 
average headache duration and frequency, which are necessary for calculation of 
time spent in the symptomatic state. Further, there is a need to update results in 
many places, to gather more reliable data and, perhaps, to monitor secular trends in 
headache epidemiology.

In GBD, DisMod-MR makes it possible to adjust results of studies according to 
methodological norms for how to perform and evaluate studies. An important aspect 
not taken into account in this model is the distinction between definite and probable 
diagnoses of migraine and TTH. Definite diagnoses fulfil all main diagnostic ICHD 
criteria, whereas probable diagnoses fail to fulfil one of these. The latter, as noted, are 
relatively common in epidemiological studies because data gathering is unavoidably 
less searching and thorough than in clinical settings. Studies that have reported both 
definite and probable migraine have found similar prevalences of each (see Chap. 7).

Importantly, probable diagnoses do not represent separate nosological entities 
(see Chap. 6). In clinical settings, they are useful for patients in whom there is diag-
nostic uncertainty pending confirmation (or refutation) later. This is not the case in 
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epidemiological studies, and, unless probable diagnoses are included within either 
migraine or TTH, large numbers of people with headache—perhaps half—will not 
be counted. However, until now, the vast majority of studies of migraine have 
reported only definite migraine or are silent on the issue.

Studies investigating who received probable migraine diagnoses in epidemio-
logical studies have found the great majority failed on attack duration, reporting 
attacks of less than 4 h (e.g. [29–31]). Otherwise, the characteristics of definite and 
probable migraine are similar, and the latter is associated with considerable disabil-
ity and suffering. GBD needs to develop methods to include probable migraine, 
addressing its omission from most historical data; otherwise, much disability will 
be unaccounted for. While GBD2017 began the process, the methods need further 
refinement. Similar arguments can be made for probable TTH, although the missed 
YLDs are far fewer because of the much lower DW of TTH.

Another problem is the handling of the chronic headache disorders: those char-
acterized by headache on 15 or more days per month for more than 3 months. Many 
of these will fall into the categories of chronic migraine, chronic TTH or MOH, but 
these diagnoses generally cannot be made with any certainty in epidemiological 
studies, which are mostly based on structured questionnaires administered by lay 
interviewers or self-administered (see Chaps. 6 and 7). Probable MOH may be iden-
tified where headache on 15 or more days per month is associated with medication 
overuse (see Chap. 7), but otherwise these undoubtedly disabling headaches are not 
captured by the diagnoses used in GBD. It is not clear how this problem might be 
solved: future epidemiological studies cannot easily improve the recognition of 
chronic migraine and chronic TTH.

Despite efforts to adjust for methodological differences between studies, some of 
the variation between countries may be due to measurement error. Efforts to stan-
dardize the methods for studies on prevalence and burden of headache, and adher-
ence to the published guidelines ([13]; also, Chaps. 6 and 7), will, hopefully, make 
future comparisons more reliable of headache-attributed burden across geographi-
cal borders and over time periods.

The fact that SDI, when applied across countries and cultures, is not reflected in 
differences in headache prevalence does not eliminate the possibility that socioeco-
nomic factors are important within a country or region. A socioeconomic gradient, 
to the effect that low socioeconomic status is linked to higher headache prevalence, 
has been shown in high-, middle- and low-income countries [15, 32–34].

In conclusion, there are still major limitations in GBD headache burden estima-
tions, but they are, by far, the most precise and comprehensive that we have.

9.4.3  �The Challenge for Future GBD Headache Studies

GBD estimates will now be updated annually. They will include more data from 
countries where none existed, and reflect a continuing development of the methods 
of imputation of data for countries with little direct evidence.

L. J. Stovner et al.
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This requires continued work also in headache. For the headache research com-
munity, it must be a priority regularly to feed data of high quality to the project. 
Whatever is the motivation to do headache epidemiological studies in the future, 
these studies should be conducted so as to be relevant and informative to GBD. This 
means use of standardized methodology, study instruments and reporting (see 
Chaps. 6 and 7). In particular, prevalences should be estimated for each age group 
by gender, and for definite and probable diagnoses of migraine and TTH. As impor-
tant are good data on average frequency and duration of headache episodes for each 
diagnosis, to allow calculations of time spent with headache. Better diagnostic pre-
cision for the chronic headache disorders would allow them to be classified as 
migraine, TTH, MOH or, in a few cases, none of these, but this is a counsel of 
perfection.

9.5  �Concluding Remarks

When GBD2010 was published, Steiner and co-workers drew attention to the proj-
ect in the headache science community by authoring an editorial called “Migraine—
the seventh disabler”. This was published simultaneously in all three main scientific 
headache journals [35–37], after consultations with the three editors-in-chief, who 
thereby, presciently, endorsed the importance of GBD for their readers. In these 
papers, the following statement is found concerning the GBD reports: “Few reports 
are likely to have more profound meaning for people with headache, or carry 
greater promise for a better future, than the seven papers … that were presented [in 
GBD2010]”.

With GBD2016, we can now talk of migraine as the second disabler, and first in 
people under 50 [23]. With the increased relative importance of non-communicable 
diseases, the importance of headache for global public health is not likely to dimin-
ish in the future.
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Chapter 10
Headache in the HUNT Study: Analytical 
Headache Epidemiology as a Source 
of Added Knowledge

Knut Hagen and Lars Jacob Stovner

10.1  �Introduction

Most epidemiological studies on headache disorders until now have been singular 
(“stand-alone”) studies [1], performed only once in a country or community, with 
headache as their main focus and aiming to describe prevalence and attributed bur-
den. Such studies have been essential for the recognition of headache as a major 
public-health issue. However, since most of these studies concern only headaches, 
they can only to a limited degree put headaches into the context of other diseases 
and health problems. Also, the vast majority are not repeated and offer no means of 
measuring secular trends (change over time) in headache prevalence and burden.

For many disorders, epidemiological studies have been instrumental for detect-
ing causes and risk factors, for example, regarding coronary heart disease. 
Epidemiological association between potential cause and effect is one of the main 
criteria of causality in medicine (the so-called Bradford-Hill criteria [2]). 
Demonstration of an epidemiological association requires good data on the disease 
under consideration and similarly good data on potential causes, usually in a large 
cohort of people. If such studies are performed only once, they can show a cross-
sectional association between suspected risks and a disorder but, since both the 
disorder and the purported risk factor are recorded at the same point in time, it is 
unknown whether the putative cause preceded the disorder or not. Establishing a 
valid time sequence can be done only in studies where a large cohort is followed up. 
In these cohort studies, people at risk (i.e. those without the disease in the first 
study) are characterized according to whether or not they have been exposed to the 
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potential risk factor and then, in the follow-up study, assessed according to whether 
or not they have developed the disease. If, in the second study, the exposed group 
has a significantly higher prevalence of the disease, a causal link can be suspected. 
However, there may be other factors that differ between the exposed and the unex-
posed groups, which can explain the difference in the outcome. Such factors, 
referred to as confounders (e.g. age, gender, other diseases, other risk factors), must 
also be taken into consideration and corrected for. Hence, epidemiological studies 
on causal factors must also have data on all of these potential confounders.

Epidemiological studies aiming mainly to describe prevalence and incidence are 
often referred to as descriptive epidemiological studies, whereas those aiming to 
detect potential causes are called analytical. While there are a number of analytical 
studies in the fields of cardiovascular disease and cancer, very few exist for head-
aches. The International Classification of Headache Disorders (ICHD) contains 
many so-called secondary headache disorders, that is, headaches that can be attrib-
uted to a specific cause. For almost all of these, there is embarrassingly little actual 
evidence on the causal link. Mostly, causality is inferred from temporal association 
(the headache appears in temporal relation to the suspected cause), which is a weak 
and often misleading criterion of causation.

Actually, there is now more solid evidence about headache as a risk factor for 
other disorders. For example, migraine has been found to be associated with stroke, 
in particular migraine with aura occurring in combination with smoking and use of 
contraceptive pills [3]. Also, there have been studies showing headache as a cause 
of white matter hyperintensities on magnetic resonance imaging (MRI) [4].

The first large cohort with extensive information on headache, other disorders, 
several risk factors and repeated follow-up is the HUNT study (Helseundersøkelsen 
i Nord-Trøndelag  - The Nord-Trøndelag Health Survey), now performed several 
times in the entire population of Nord-Trøndelag county in Norway. From 1 January 
2018, this county was merged with Sør-Trøndelag county into a larger county, 
Trøndelag, but the last wave of the study is still performed in the same communities 
in the former Nord-Trøndelag.

In this chapter, we describe the HUNT surveys and give some principal results 
from these on headache. Our ultimate aim is to encourage inclusion of headache 
questions in other large health surveys all over the world, in order to establish a 
strong discipline of analytical headache epidemiology. We believe it is of utmost 
importance to set up such studies, which can, with robust methods, detect modifi-
able risk factors for a disorder that has been found to be the second most disabling 
for all ages, and the most disabling for those under 50 [5].

10.2  �The HUNT Studies

Nord-Trøndelag was one of Norway’s 19 counties until 2017. The region has approxi-
mately 127,000 inhabitants, living in both rural and industrial areas and showing rela-
tively small socioeconomic differences. Although it lacks a large city, the county’s 
inhabitants are considered to be fairly representative of the Norwegian population.
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HUNT is a longitudinal cohort study in which all inhabitants aged 20 years or 
over in Nord-Trøndelag have been invited to participate. They have been investi-
gated four times: 1984–1986 (HUNT1), 1995–1997 (HUNT2), 2006–2008 
(HUNT3) and 2017–2019 (HUNT4) (see https://www.ntnu.edu/hunt).

In HUNT1, a total of 74,599 persons participated (participation proportion 88%). 
It focused mostly on cardiovascular risk factors and diabetes mellitus. The question-
naire did not include headache items, but 59,471 persons responded to a question on 
use of analgesics, and blood pressure was measured in all.

In HUNT2, 65,237 persons participated out of 93,898 invited (70%) and 51,856 
(55%) indicated whether or not they suffered from headache [6]. Non-participants 
were described in a separate paper [7]. HUNT2 included a wide range of topics and 
collected more information from each participant in two questionnaires. The first 
questionnaire (Q1) was enclosed with the invitation letter and was completed at 
home and delivered during attendance at the health examination, which included 
measurements of blood pressure, height and weight, screening for asthma with spi-
rometric methods and blood sampling. Q1 also collected information on education, 
smoking, physical activity, chronic musculoskeletal complaints (CMSCs), depres-
sion and anxiety (measured by the Hospital Anxiety and Depression Scale (HADS)), 
smoking and alcohol use (including a modified version in Norwegian of the CAGE 
alcohol screening questionnaire). The second questionnaire (Q2), which also 
included headache questions, was filled in after the examination and returned by 
mail. A number of blood analyses were performed, including a haemochromatosis 
screening of all participants and measurements of thyroid-stimulating hormone 
(TSH) in 28,058 subjects.

In HUNT3, 93,860 persons were invited, of whom 50,807 (54%) participated 
and 39,690 (42%) answered the headache questions [8]. Among the 65,237 persons 
who participated in HUNT2, 8545 had died and 4357 moved out of the county dur-
ing the period before HUNT3. A total of 37,061 persons participated in both HUNT2 
and HUNT3 and 26,197 participants answered questions regarding headache in 
both HUNT2 and HUNT3. Participants in HUNT3 underwent many of the same 
investigations as in HUNT2, but, in addition, there was a subgroup among them 
(n = 1006) who had participated in all three HUNT studies and had an MRI of the 
head taken some time after the questionnaires had been answered. Also, there were 
subgroups who were evaluated for physical fitness (peak oxygen uptake, n = 5633) 
and endothelial function (n = 4739).

HUNT4 was performed between September 2017 and March 2019. As in HUNT2 
and HUNT3, the adult participants, aged 20 years and above, answered two ques-
tionnaires and under went a clinical examination.

10.2.1  �Young-HUNT Studies

In HUNT2, there was a separate study including adolescents (Young-HUNT1), to 
which all students in junior high schools (aged 12–15 years) and high schools (aged 
16–19 years) were invited. This also included headache questions and interviews 
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[9]. In total, 8984 (88%) participated of 10,202 invited. Those not participating 
were not in school on the day of the study, did not obtain consent from their parents 
or did not themselves wish to participate. The study followed the school year rather 
than the calendar year. As adolescents usually graduate from high school in the 
calendar year in which they turn 19, about half of the 19-year-olds had finished 
school and were not invited to participate in the study. Accordingly, the 19-year-old 
students in the study population were excluded (n = 382). In addition, all 12-year-
old students in the first year of junior high school were excluded because of the low 
number (n = 126).

Participating students completed, during school hours, a self-administered ques-
tionnaire with more than 100 health-related questions. Within a month afterwards, a 
clinical examination, which included spirometry and weight, height and blood pres-
sure measurements, was performed at school by a nurse. The students were also 
interviewed with respect to headache complaints. The intention was to interview the 
entire population in connection with the clinical examination, but the interviewers 
were not able to begin the interviews until February 1996; hence, the total inter-
viewed study population within the age range 13–18 years was only 5847.

In the school years 1999–2000 and 2000–2001, a follow-up of Young-HUNT1 
was performed (Young-HUNT2). All students in 2nd and 3rd grades in upper sec-
ondary school (aged 16–20 years), and all apprentices of the same age who partici-
pated in Young-HUNT1, were invited. A total of 2399 (77%) completed the 
questionnaire in Young-HUNT2 and 1665 (53% of those invited) underwent the 
headache interview.

10.2.2  �Validation Studies of Headache Diagnoses in HUNT

The headache questions in HUNT2 and HUNT3 were designed mainly to determine 
whether participants suffered from headache and, if so, the frequency of headache, 
and to diagnose migraine and medication-overuse headache (MOH) [6, 8]. Both 
HUNT2 and HUNT3 questionnaires included the screening question: “Have you 
suffered from headache during the last 12 months?” In HUNT2, the question regard-
ing headache frequency during the preceding year had three response options: less 
than 7 days/month, 7–14 days/month or more than 14 days/month. “Chronic head-
ache” was defined as headache occurring on 15 or more days/month during the 
preceding year. In HUNT2, modified ICHD-I diagnostic criteria for migraine were 
used. Headache that did not satisfy the criteria for migraine was classified as non-
migrainous headache, and diagnoses were mutually exclusive. MOH was defined as 
chronic headache occurring in association with use of analgesics daily or almost 
daily for 1 month or more during the previous 12 months (strictly this should be 
probable MOH (see Chap. 7)).

In HUNT3, the headache frequency question had four response options: in addi-
tion to those in HUNT2, there was a category of less than 1 day/month.

K. Hagen and L. J. Stovner



131

In all three adult HUNT studies collecting headache data (HUNT2, HUNT3 and 
HUNT4), validation studies were performed to evaluate the accuracy of headache 
diagnoses. In HUNT2, this was done by inviting a group of people who had partici-
pated in the questionnaire study with known headache, and another group without 
headache, to face-to-face interviews by headache specialists. Expert headache diag-
noses were later compared with the diagnoses based on the HUNT questionnaires, 
both adult and youth [10, 11]. In HUNT3, validation studies were performed by 
selecting HUNT participants randomly, but stratified for age and gender, for face-
to-face interviews with headache experts [12]. The same procedure has been fol-
lowed in HUNT4 [13].

The validity of the diagnostic criteria used in HUNT2 and HUNT3 has been 
reported in separate publications. In HUNT2, the questionnaire-based diagnosis of 
chronic headache was made with a sensitivity of 38%, specificity of 97% and kappa 
value of 0.44 (95% CI: 0.21–0.67) [10]. For migraine, sensitivity was 69%, specific-
ity 89% and kappa 0.59 (0.47–0.71), and for non-migraine headache, sensitivity was 
61%, specificity 81% and kappa 0.43 (0.29–0.57). In the adult part of HUNT3, for 
any headache, sensitivity was 88%, specificity 86% and kappa 0.70. Chronic head-
ache, chronic tension-type headache (TTH) and MOH were diagnosed with speci-
ficities of ≥99% and kappas of ≥0.73. Lower values were found for the diagnoses 
of migraine and TTH. For participants with headache on ≥1 days/month, migraine 
had a sensitivity of 58% and TTH of 96%, with specificities of 91% and 69% and 
kappa values of 0.54 and 0.44. The specificity for migraine with aura was 95% [12]. 
In HUNT4, partcipants with any headache on ≥1 days/month, sensitivity was 90%, 
specificity 80% and kappa 0.55 (0.41–0.69), migraine had a sensitivity of 50%, 
specificity of 94% and kappa 0.49 (0.41–0.69), and TTH had a sensitivity of 100%, 
specificity of 73%, and kappa 0.33 (0.17–0.49) [14].

In Young-HUNT1, the headache interviews were performed during school hours, 
along with the clinical examination. Nurses asked the students whether they had 
experienced recurring headaches that were not related to cold, fever or any other 
disease during the preceding 12 months. Two descriptions of typical symptoms, one 
for migraine and one for TTH, were read to students reporting headaches, who were 
asked to classify them according to one or other (“recognition-based diagnosis” (see 
Chap. 6)). They were also given a third option (“non-classifiable headache”) when 
neither description resembled their own understanding of their headache. The aver-
age number of days with headache in the preceding 12 months was recorded in four 
categories: less than 1 day/month (less than monthly), 1–3 days/month (monthly), 
1–5 days/week (weekly) or more than 5 days/week (daily).

The recognition-based diagnoses were validated against extensive semi-
structured interviews by neurologists [11], showing an overall chance-corrected 
agreement (kappa) of 0.76 (95% CI: 0.66–0.86). For migraine, the positive and 
negative predictive values were 89% and 90% and kappa was 0.72 (0.58–0.87). For 
TTH, positive and negative predictive values were 83% and 91% and kappa was 
0.74 (0.62–0.87).

All of these were good (kappa > 0.6) or moderate (kappa > 0.4).
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10.3  �Results

10.3.1  �Descriptive Headache Epidemiology in HUNT

In HUNT2, among adults (aged 20 years or over), overall age-adjusted 1-year prev-
alence of headache was 37.7% (46% in women and 30% in men), of migraine 11.6% 
(16% in women and 8% in men) and of non-migrainous headache 26% (30% in 
women and 22% in men) [6]. For frequent headache (>6 days/month), for chronic 
headache (≥15 days/month) and MOH, prevalences were 8.0%, 2.3% and 1.0%, 
respectively.

In Young-HUNT1, 76.8% (n = 8984) reported headache during the preceding 
year (69.4% of boys and 84.2% of girls) [9]. Among those also interviewed 
(n = 5847), 29% reported recurrent headaches (21.0% of boys and 37% of girls) 
during the preceding year, and 7% of these had migraine, 18% TTH and 5% non-
classifiable headache. Higher prevalences were found in girls in all age groups and 
all headache categories, and girls had significantly more frequent headaches than 
boys.

In HUNT3, among adults (aged 20 years or over), age-adjusted 1-year preva-
lence of headache was 37.4% and of chronic headache 2.5% (including MOH 1.0%, 
chronic migraine 0.3% and chronic TTH 1.0%). There was an apparent slight 
increase in prevalence of migraine from HUNT2 to HUNT3 (12.1% to 13.2% (esti-
mates not age-adjusted); p < 0.001), due perhaps to slightly different use of diagnos-
tic criteria or the lower participation proportion in HUNT3, or reflecting a real 
difference related to changes in lifestyle and general population health. The first of 
these is supported by an accompanying similar decrease in non-migrainous head-
ache (26.0% to 24.2%; p < 0.001), while the other headache types remained essen-
tially stable in this Norwegian county during this 11-year period.

In both HUNT2 and HUNT3, prevalences of migraine and non-migrainous head-
ache followed a well-known pattern regarding age and gender. At all ages, head-
aches were more prevalent among females than males, particularly migraine, and in 
both men and women all headaches reached peak prevalence between 30 and 
40 years of age.

In HUNT2, HUNT3 and HUNT4, the screening headache question was “Have 
you suffered from headache during the last year”. HUNT3 investigated, in the vali-
dation study, the effect on estimated prevalences of this question compared with the 
more neutral “Have you had headache during the last year?” (emphasis added) [15]. 
It was substantial: during the preceding year, 74.1% reported that they had “had” 
headache, whereas only 31.0% stated that they had “suffered from” headache. With 
the neutral question, the 1-year prevalence of migraine was 17.2% and of TTH 
51.9%. Migraine was ten times more likely among headache “sufferers” than among 
those who only “had” headache, while chronic TTH and MOH occurred only among 
the headache sufferers. Hence, in the large HUNT study, with many health-related 
items and limited space for headache questions, we concluded that “Have you suf-
fered from headache?” is useful for screening when the goal is to identify most 
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migraineurs and almost all with chronic headache even though it will underestimate 
the total prevalence and burden of headache. In addition, for the purpose of follow-
up, it is preferable to have the same screening question in all the HUNT studies. 
However, if we were free to choose a screening question today, we might have 
chosen a neutral question in combination with one or two further questions about 
headache frequency and severity, as this would have enabled us to capture both 
those who “have” and those who “suffer from” headache.

10.3.2  �Analytical Headache Epidemiology in HUNT

In HUNT2, we were able only to explore associations with potential risk factors in 
a cross-sectional design, that is, where both headache and potential risk factors were 
determined in the same study. In the cross-sectional analyses, we used multivariate 
logistic regression to estimate prevalence odds ratios (ORs) with 95% CIs. In 
HUNT3 and HUNT4, we can compare headache prevalences in the later study 
among those who were headache-free in the earlier study according to exposure or 
not to putative risk factors. Other types of multivariate analyses (e.g. modified 
Poison regression) are useful to estimate risk ratios (RRs). In the following, we 
focus on robust statistical findings without giving actual ORs or RRs. In all studies, 
adjustments for potential confounding factors have been made: always for age and 
gender, and, in addition, for factors deemed to be relevant for the association being 
investigated. In order to avoid over-correction, in many of the studies, analyses were 
performed first with adjustment only for age and gender (partly adjusted analyses) 
and then also for other factors (fully adjusted analyses).

Several HUNT studies have investigated the relation between headache and car-
diovascular risk factors. In HUNT2, blood pressure was found to be inversely 
related to headache, that is, the higher the blood pressure, the lower the headache 
prevalence [16]. This was true for all headache types. A more thorough analysis 
revealed that the most consistent finding was between pulse pressure (difference 
between systolic and diastolic pressures), but the association was also true for sys-
tolic pressure [17]. This finding was confirmed in a HUNT3 population, where the 
inverse relation was most evident in the group not using blood pressure medication. 
Interestingly, the relation was evident also with blood pressures well within the 
normal range. It could also be demonstrated among adolescents in the Young-HUNT 
population [18]. These studies were cross-sectional, but it was also found, prospec-
tively, that high pulse pressure, high systolic pressure and, to a lesser degree, high 
diastolic pressure at baseline in HUNT2 predicted significantly lower prevalences 
of all headache types in HUNT3 [19]. These findings have been discussed in rela-
tion to the well-known phenomenon of hypertension-associated hypalgesia [20]. 
The HUNT studies have shown that the inverse relation to blood pressure is true 
also for most other bodily pains [21].

As to other cardiovascular factors, the cross-sectional relation of headache to 
the Framingham risk score has been investigated in HUNT2 [22]. The score was 
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somewhat elevated in non-migraine headache sufferers and migraineurs without 
aura, but most elevated among migraineurs with aura. The score increased with 
headache frequency. In migraine without aura and non-migrainous headache, the 
increased risk was accounted for by lifestyle factors such as smoking, high body 
mass index (BMI) and low physical activity, but this was not true for the elevated 
risk associated with migraine with aura. Hence, other mechanisms may underlie the 
elevated risk in migraine with aura.

In a follow-up study from HUNT2 to HUNT3, past or current smoking was 
found to increase the risk of migraine, whereas hard physical exercise (1–2 h/week) 
reduced the risk compared to inactivity. Among those who consumed alcohol, the 
risk of migraine was also lower than among abstainers. No associations were found 
between smoking, physical activity, alcohol use and risk of TTH [23]. The positive 
association between migraine and smoking, and negative with alcohol consump-
tion, were also found in a previous cross-sectional study in HUNT2 [24].

As to physical exercise, a negative relation between peak oxygen uptake (VO2) 
measured by ergospirometry and headache was found in 3899 participants in 
HUNT2. Among those aged 20–50 years, the prevalence of any headache increased 
with decreased peak VO2 (apparent for migraine, TTH and unclassified headache). 
No significant association was found between peak VO2 and headache in those aged 
50 years or older [25].

Interestingly, and in contrast to what was found for other vascular risk factors, 
there was an inverse relationship between diabetes and headache prevalence (i.e. 
fewer with headache among diabetics) in cross-sectional analyses of HUNT2 and 
HUNT3 [26, 27]. In HUNT2, the relation was more pronounced among those who 
had had diabetes for a long period, and in HUNT3, it was seen only in those with 
diabetes type 1. In the prospective analysis (HUNT2 to HUNT3), diabetes type 1 in 
HUNT2 was associated with markedly lower headache prevalence in HUNT3: prev-
alence of any headache was reduced by 45% and of migraine by 53%. More recently, 
a nationwide cohort study using the Norwegian prescription database found that 
both type 1 and type 2 diabetes were significantly associated with a decreased risk 
of migraine [28]. Several mechanisms may account for this, for example, the (gen-
erally) more regular lifestyle of diabetic patients, or a (mostly) subclinical auto-
nomic neuropathy.

Headaches have been related to several other disorders in the HUNT studies to 
elucidate potential comorbidities. In HUNT2, marked relations to anxiety and 
depression assessed by HADS have been shown, both in the adult HUNT and in 
Young-HUNT studies [29, 30]. Among adults, depression and anxiety disorders 
were significantly associated with migraine and non-migrainous headache in com-
parisons with headache-free individuals, anxiety disorders more strongly than 
depression. For both psychiatric disorders, headache frequency was more important 
than diagnostic category in these associations.

In Young-HUNT, recurrent headache was associated with symptoms of anxiety 
and depression in HUNT3 [30]. In the prospective study using data from Young-
HUNT1 and Young-HUNT2, higher scores of anxiety and depressive symptoms at 
baseline were associated with recurrent headache at follow-up 4 years later, both for 
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migraine and for non-classifiable headache, but not significantly for TTH [31]. 
Also, higher scores of anxiety and depressive symptoms at baseline were signifi-
cantly associated with more frequent headache at follow-up.

Also, asthma, asthma-related symptoms, hay fever and chronic bronchitis were 
found to be approximately 1.5 times more likely among those with migraine or non-
migrainous headache in HUNT2 (cross-sectional analysis), and the association 
increased with increasing headache frequency [32]. It is not known whether this 
association is due to some common biological factor, or can be related to medica-
tion, or whether the stress of having an intermittent and unpredictable disorder like 
headache or asthma can increase the likelihood of having the other disorder.

The relation of headache to sleep problems has been examined in prospectively 
in HUNT2 and HUNT3 [33]. Insomnia at baseline in HUNT2 was associated with 
a 40% increased risk for headache in HUNT3, and this was true for migraine, TTH 
and non-classified headache. Insomnia at baseline was also related to headache fre-
quency at follow-up for both migraine and TTH.

As can be expected, headache is associated with musculoskeletal pain in other 
parts of the body. In HUNT2, both migraine and non-migrainous headache were 
strongly associated with musculoskeletal symptoms [34]. This was true for pain in 
all parts of the body, but neck pain was most strongly associated with headache. The 
frequency of headache had a higher impact than headache diagnosis on this associa-
tion; hence, the prevalence of chronic headache was more than four times higher in 
those with musculoskeletal symptoms than in those without. A prospective analysis 
of data from HUNT2 and HUNT3 showed a bidirectional relationship between 
headache and chronic musculoskeletal complaints (CMSCs) [35]. A nearly twofold 
risk for developing chronic headache was found for those with CMSCs at baseline. 
Vice versa, a similarly elevated risk of CMSCs was found at follow-up among those 
with chronic headache at baseline. This bidirectional relationship may indicate a 
common underlying factor for headache and CMSCs.

In HUNT2, headache was also found to be related to gastrointestinal complaints: 
diarrhoea, constipation and nausea [36]. This was true both for non-migrainous 
headache and migraine, and again the association increased markedly with increas-
ing headache frequency.

Some studies have investigated MOH specifically. An analysis of HUNT1 and 
HUNT2 data demonstrated an increased risk for having chronic pain at follow-up 
among those who had used analgesics at baseline in HUNT1 [37]. The risk was 
highest in those who used analgesics for chronic migraine, intermediate in those 
using them for chronic non-migrainous headaches and lowest in those using them 
for chronic neck or chronic low-back pain. In a prospective study using HUNT2 and 
HUNT3 data [38], the incidence of MOH was 0.72 per 1000 person-years (95% CI: 
0.62–0.81). Multivariate analyses demonstrated a fivefold risk for developing MOH 
among those who at baseline reported regular use of analgesics or who had a 
combination of CMSCs, gastrointestinal complaints and HADS score of ≥11. 
Smoking and physical inactivity more than doubled the risk of MOH. Interestingly, 
these factors did not increase the risk of chronic headache without medication over-
use, suggesting these headaches are pathogenetically distinct from MOH. Another 
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study investigated the prognosis of chronic headache between HUNT-2 and HUNT-
3, showing a remission rate of almost 75%. The proportion was almost identical in 
men and women, but the chance of remission was two to three times more likely 
among those without medication overuse or CMSCs in HUNT-2 [39].

Some HUNT studies have investigated the cross-sectional relation to blood analy-
ses. In HUNT2, the blood haemoglobin and ferritin were measured in 2385 women 
between 20 and 55 years of age [40]. No association was found to ferritin, whereas 
somewhat unexpectedly there was a linear trend of decreasing headache prevalence 
with decreasing haemoglobin values. This finding may explain the headache related to 
polycythaemia and to altitude sickness. In a sample of HUNT2 participants, genotypes 
and phenotypes of hemochromatosis were determined. Phenotypic hemochromatosis 
and the C282Y/C282Y genotype were both associated with an 80% increase in head-
ache prevalence. This was true only among women, which was surprising since phe-
notypical hemochromatosis is most prevalent among men [41].

One HUNT2 study related headache to thyroid function among more than 28,000 
participants [42]. Generally, high TSH values were associated with low prevalence 
of headache. This was most evident in women with no history of thyroid dysfunc-
tion. Among these, headache was less probable when TSH was >10  mU/L than 
when it was in the normal range (0.2–4 mU/L). In all age groups between 40 and 
80 years, TSH was lower among headache sufferers, especially migraineurs, than in 
those without headache complaints. Similar results were found for CMSCs [43].

Since headaches are to a large degree a women’s disorder, several HUNT studies 
have looked at the relations to female hormonal factors and events in women’s lives. 
In one study, headache (both migraine and non-migrainous) was found to be related 
to anticonception with oestrogen-containing drugs [44]. No relationship between 
headache and oestrogen dose in the oral contraceptives could be demonstrated, and 
no association was found between headache and contraceptives containing only 
gestagens. For hormone replacement therapy in post-menopausal women, there was 
also an association with headache, with both local and systemic applications [45], 
and for non-migrainous headache and migraine.

As to pregnancy and parity, in HUNT2 headache prevalence was lower among 
pregnant than among non-pregnant women [46]. The association between headache 
and pregnancy was significant for nulliparous women (never given birth) but not for 
primiparous (one child only) or multiparous (two or more children). This was evi-
dent for both migraine and non-migrainous headache. Among non-pregnant women, 
there was an increased headache prevalence among primiparous and multiparous 
women compared with nulliparous.

As to age at menarche, the relation to headache prevalence was investigated in 
both adult and youth parts of HUNT2 [47]. Headache was more prevalent in females 
with menarche before 12 years of age, both among adolescents and adults, evident 
for migraine and non-migrainous headache. Interestingly, headache prevalence was 
increased in those with early menarche even among women older than 60 years.

Headache has also been related to socioeconomic factors [48]. In a prospective 
analysis of data from HUNT1 and HUNT2, more than 22,000 adults not likely to 
suffer from headache because they did not use analgesics in HUNT1 were classified 
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by socioeconomic status (SES) defined by educational level, occupation and 
income. Low SES was associated with increased risk of frequent and chronic head-
ache at follow-up. The risk of both decreased with increasing individual income, 
but only among men. These findings were discussed in relation to both the social 
causation hypothesis (i.e. low SES causes headache) and the social selection 
hypothesis (people have lower SES because of their headache). The latter hypoth-
esis may be corroborated by another HUNT2 study showing an increasing preva-
lence of sick leave with increasing frequency of migraine and non-migrainous 
headache, while sick leave lasting more than 8 weeks during the past year occurred 
much more often among those with chronic headache (20%) than in those without 
headache (6%) [49].

The HUNT studies are performed in a county where all citizens are treated in one 
of two local hospitals in the county, or in the regional university hospital. Thus, it is 
possible to link HUNT data to hospital diagnoses, which may be either exposures or 
endpoints. For headache, this has only been done for exposures. In one study, all 
HUNT3 participants who had been hospitalized during the last 20 years for intracra-
nial infections (meningitis, encephalitis, abscess: n = 43) were compared to those 
without intracranial infections [50]. There was no significant increase in the preva-
lence of headache (migraine, TTH or chronic headache. However, there were far 
fewer with such infections than anticipated in the HUNT population, so the statisti-
cal power for detecting modest or small increases in headache prevalence was not 
very high. Another HUNT study looked in a similar way at those who had been 
hospitalized for head injuries (n = 940) since 1988 [51]. This showed that any head 
injury, more than one head injury and head injury during the last 10 years before 
HUNT3 were associated with significantly increased prevalence of any headache in 
comparisons with those not exposed to head injuries. A separate analysis among 
those who had had a head injury in the 11-year interval between HUNT2 and 
HUNT3 (n = 294) showed that these had a worse prognosis with regard to headache 
(i.e. more with new-onset headache, stable headache or lack of remission of head-
ache) than those who had not been hospitalized for head injury [52]. This method-
ologically strong study, in which it was possible to correct for level of pre-traumatic 
headache, lends credibility to the diagnosis of post-traumatic headache.

The HUNT MRI study included a random sample of 1006 HUNT3 participants 
between 50 and 65 years of age who had participated in all three HUNT studies and 
had an MRI of the head, including MR angiography. The main aims of this study 
were to investigate the structure of the brain as an endpoint related to previous expo-
sures and diseases reported in HUNT1, HUNT2 and HUNT3, and also in the future 
to explore later occurrence of dementia as an endpoint related to previous MRI find-
ings. A methodological study looked at the representativeness of the HUNT MRI 
population and showed that they were somewhat healthier and better educated than 
the overall HUNT population [53].

For headache, the HUNT MRI study makes it possible to evaluate the relation 
between MRI findings and headache in a population-based sample, that is, without 
the potential selection biases that may be present in clinical patient samples. A sepa-
rate paper on the findings in this population has been published [54]. Regarding 
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headache, the study has shown that incidental findings at MRI scans were more 
common in headache sufferers (29%) than in headache-free individuals (22%), 
mostly white matter hyperintensities [55]. A separate analysis revealed that indi-
viduals with TTH or with new-onset headache were more likely to have extensive 
white matter hyperintensities than those without headache, whereas migraine and 
unclassified headache were not associated with such changes [56]. Another study 
has shown little difference between headache sufferers and non-sufferers with 
regard to presence of perivascular spaces, contrary to findings in some earlier clinic-
based studies [57]. Yet another, on MRIs of the paranasal sinuses, found no signifi-
cant association between headache, mucosal thickening, polyps/retention cysts and 
fluid in the sinuses [58].

Finally, a few studies have looked at headache as a risk factor for other disorders. 
One study found no influence of headache in HUNT2 on mortality in the following 
20 years, either from all causes or from cardiovascular disorders [59]. In another 
study, HUNT2 data were linked to a dementia register in Nord-Trøndelag [60]. 
Among the 378 who had developed dementia, significantly more had headache in 
HUNT2. Interestingly, this was only true for vascular dementia and mixed demen-
tia, but not for Alzheimer’s disease. The results were confirmed in a later study 
when more participants had developed dementia (n = 746), and this study showed 
that the relation was true for all headache and non-migrainous headache but not for 
migraine [61].

10.4  �Concluding Remarks

A wealth of data, potentially, derive from longitudinal surveys that are not available 
from cross-sectional studies. The HUNT studies have emphatically demonstrated 
this (although reservations must be noted).

Three HUNT studies have been performed since the mid-1980s, and the fourth is 
now being conducted. The last three (HUNT2, HUNT3 and HUNT4) have included 
validated questions on headache. The validation studies have shown the major influ-
ence the screening question has on the estimated headache prevalence. Since HUNT 
includes a wide range of other health-related items, and the HUNT cohort has been 
investigated several times with intervals of some years, it has been possible to evalu-
ate both comorbidity and potential causal factors for headache, and headache as a 
cause for other disorders. Furthermore, it is also possible to evaluate predictors of 
remission of MOH and other types of frequent headache.

In epidemiology, as in other fields of medical research, it is probably true that, 
for a variety of reasons, most published research findings are false [62]. This may 
also be the case for many of the findings reported in the HUNT studies, and it is 
acknowledged that these studies are, in the main, only hypothesis generating. It 
would therefore be highly desirable if these hypotheses could be tested in other 
cohorts, by other groups and with different methods. Especially in analytical epide-
miology, it has been pointed out that replication of results may be one of the best 
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criteria for finding true causal relationships, even better than the strength of the 
association and biological gradient (“dose-response effect”) [63]. Therefore, in 
order to be able to establish true causal factors for headaches, it is necessary to con-
duct many more studies in a similar way to the HUNT study, that is, including 
headache questions among many other health items, and with follow-up studies in 
the same cohorts. This should not be impossible or too costly, because there are 
many large population cohorts being followed around the world. Only in this way it 
will be possible to sift the results from the HUNT studies so that one can glean true 
causal associations that may give rise to public interventions or form the basis for 
better understanding of pathophysiology, thereby, ultimately, engendering better 
treatments. Many more groups must contribute to build a strong research discipline 
of analytical headache epidemiology. This will take some time and some costs, but, 
for a disorder of such large public-health importance as headache (see Chaps. 8 and 
9), we believe this will prove a very good investment in health.
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Chapter 11
Headache, Functional Impact 
and Environment

Timothy J. Steiner and Lars Jacob Stovner

11.1  �Introduction

Headache disorders are very common, in particular migraine, tension-type headache 
(TTH) and medication-overuse headache (MOH). But it is because they limit func-
tion that they are responsible for so much public ill health and cost to society [1–5].

Recent improvements in the methodology of population-based studies have led 
not only to better estimates of prevalence but also to better, more inclusive descrip-
tions of headache-attributed burden and impact (see Chaps. 6–9). Surveys con-
ducted within the Global Campaign against Headache in Russia [6], China [7], 
India [8, 9], Pakistan [10], Zambia [11, 12], Ethiopia [13, 14] and Nepal [15, 16], 
and in Saudi Arabia, Morocco, Mongolia and Peru [not yet published], have adopted 
standardized methods of sampling and enquiry, which have formed the basis of 
guidelines and expert recommendations for burden-of-headache studies ([17]; also, 
Chap. 6). These developments are important; yet it is still not certain that existing 
methods and available instruments even recognize, let alone adequately describe, all 
the consequences of living with headache ([18, 19]; also, Chap. 7). A full account 
and quantitative descriptions of these are the necessary basis of healthcare needs 
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assessment and resource allocation, and people with headache will continue to be 
underserved by inadequate responses to their needs [2] while this account remains 
incomplete.

Against this background, the International Classification of Functioning, Disability 
and Health (ICF) [20–23] provides a framework to classify and describe the burden 
of living with a health condition. Approved by the World Health Assembly in 2001 
[20], it is universally accepted. ICF provides comprehensive descriptions, at both 
individual and population levels, not only of disease-imposed difficulties in function-
ing but also of relevant environmental factors that may have impact—either as facili-
tators or barriers—upon these difficulties. It does this in a language standardized 
across diseases, and independently of specific assessment instruments [21] (Fig. 11.1).

Based on a biopsychosocial model, ICF organizes information in two parts 
(Fig. 11.2). The first, dealing with functioning and disability, has two components: 
Body Functions and Structures, and Activities and Participation. The second, cover-
ing contextual factors, also has two components of Environmental Factors and 
Personal Factors.1 It is in these very areas—functioning and interaction with envi-
ronmental factors—that the methodology for reporting the burden of living with a 
headache disorder appears most deficient. People with headache may be well served 
if headache disorders can be brought into the ICF framework [24], and this chapter 
considers how this might be done.

ICF is cumbersome, with more than 1400 categories [21]. ICF Core Sets [25–29] 
have a pragmatic purpose: by reducing its 1400 categories to far smaller, manage-
able numbers, they render the system useful in clinical practice and informative to 

1 Personal factors that potentially affect functioning include gender, race, ethnicity, age, social and 
educational background, past and current experiences and life events, character styles, behaviour 
patterns and psychological assets; they are not yet classified in ICF because of the large social and 
cultural variances associated with them, but may be annotated as free text.

Fig. 11.1  Example: ICF Core Set for traumatic brain injury (from [25])
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needs-based health policy [30]. Careful selection, according to relevance to the dis-
orders they describe, is the essence of development, with the methodology ensuring 
that “relevance” is not defined by the narrow view of any particular interest group 
[25, 29]. Comprehensive ICF Core Sets describe the full spectrum of functioning 
and health of individuals with a disorder. Brief ICF Core Sets list even smaller num-
bers of ICF categories, still descriptively sufficient but short enough to be useful in 
clinical studies (Fig. 11.1) [25].

ICF Core Sets have been developed for a large number of health conditions, 
including some neurological disorders [25], but not headache. Described here is 
methodology to develop ICF Core Sets for headache disorders, with the purposes 
shown in Table 11.1, informed by published guidance [25, 27–29]. It is assumed that 
single Core Sets (comprehensive and brief) can be applied to all headache disorders 
of public-health importance, but this must be tested during the development process.

11.2  �Methodology for Developing ICF Core  
Sets for Headache

Four studies are needed in the preparatory phase [25, 29]. These capture the per-
spectives of people with headache, of healthcare providers (specialist and general-
ist) and of researchers in the field of headache, and they should involve academic 

Health condition
(headache disorder)

Body functions and
Body structures
(Impairments)

Environmental factors
(Barriers and Facilitators)

Activities and Participation
(Limitations and 

Restrictions)

Personal factors

Fig. 11.2  ICF 
biopsychosocial model: 
interaction of components 
(adapted from [24])

Table 11.1  Three principal purposes of developing ICF Core Sets for headache disorders

1 To describe the full range of consequences of living with headache—that is, on a 
considerably broader basis than is currently achieved—using language that health 
professionals and researchers in all fields of medicine, policy makers, patients and patient 
organizations understand

2 To express more adequately the public-health consequences of headache in political 
arguments for healthcare priority and resource allocation

3 To support development of an instrument whereby clinicians and health professionals can 
better describe their patients’ difficulties in functioning, and the environmental factors 
influencing these difficulties

11  Headache, Functional Impact and Environment
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and clinical collaborators from all world regions. They need not occur in sequence. 
A consensus conference, the next phase in development [25], should integrate the 
evidence from these preparatory studies, with final definition of the Core Set(s). 
These methodological stages are described in some detail below. The final phase is 
testing and validation in practice [25].

11.2.1  �Systematic Literature Review

This review, to capture the researchers’ perspective with two objectives (Table 11.2), 
should search the Medline and Embase databases from 1988 onwards (this year saw 
the first international classification of headache disorders [31], prior to which there 
were no universally accepted definitions). It should be results-driven (i.e. expanded 
or constrained according to the search output), with initial search terms (“headache” 
or “migraine” AND “impact” or “burden” or “cost” or “outcome” or “measure” or 
“questionnaire” AND NOT “clinical trial”) that ensure inclusion of population- or 
patient-based studies or case-series of individuals with headache disorders, and 
studies and reviews of, and expert opinion papers on, outcome measures used in 
people with headache. Clinical trials generally have the narrow purpose of demon-
strating efficacy of a drug in predefined terms, according to what it is expected that 
the drug will do; the legitimacy of this perspective to inform this development pro-
cess is questionable [25].

The search methodology is standard. Two reviewers independently check the 
abstracts of retrieved studies for inclusion, resolving disagreements by discussion 
between themselves, with inclusion as the default option. From full manuscripts of 
all included studies, the two reviewers extract data independently into standardized 
data-capture forms, comparing their eventual results and resolving disagreements 
through discussion (consulting, when necessary, a third researcher).

Table 11.2  The specific objectives of the four preparatory studies

Systematic literature review
1 To learn how the health states associated with headache disorders, and the 

consequences of living with them, are described in published studies
2 To identify the outcome measures and other instruments used to quantify these
Survey of experts

To learn the views of health professionals with different healthcare backgrounds as to the health 
areas most relevant to individuals with headache disorders
Focus groups with patients

To identify whatever concepts of functioning and health are important to those who live with the 
different headache disorders
Empirical cross-sectional multicentre study

To describe the functioning and health of patients with headache disorders, and identify their 
most common problems
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This process should list all descriptors of the health states associated with head-
ache disorders and the consequences of living with them, all outcome measures and 
all component items of questionnaires, with their underlying concepts. The review-
ers decide whether any of these apply only to migraine, TTH or MOH rather than to 
all headache disorders; if so, separate lists are needed for each disorder.

Each listed item is then linked to ICF categories using the standardized linkage 
rules [32–34]. The protocol for linking requires two experts in the application of 
these rules, who first work separately and then compare their results, resolving dis-
agreements (again, when necessary, by consultation with a third expert). Finally, 
absolute and relative frequencies of the items and their linked ICF categories are 
reported, in one or three lists.

11.2.2  �Survey of Experts

An email-based survey captures the healthcare providers’ perspective, with the 
objective described in Table 11.2. It is a three-round Delphi exercise [35, 36] for 
each headache disorder (migraine, TTH and MOH), conducted in English. It should 
include about 300 experts (physicians [whatever their speciality, and including gen-
eral practitioners], psychologists, nurses or physical therapists, all with at least 5 
years’ specific training and practical experience [self-reported] in treating patients 
with headache disorders). Since ICF is intended to facilitate communication 
between different groups of people, and be used globally [20], these experts should 
come from all over the world, from different health professions and with different 
specializations, but all must be competent in the English language.

In the first round, background information, a description of the study objectives, 
a semi-structured questionnaire and an example from another health condition are 
sent to the experts. They are asked to list, in their own words, all the body functions, 
body structures, activities and participation and environmental factors that, in their 
opinions, are most relevant to and/or most typical for patients with each disorder. 
These lists are collated, and condensed as far as possible by eliminating duplica-
tions. Surviving items are then linked to ICF categories according to the same link-
age rules and protocol [32–34].

In the second round, three lists (one for each headache disorder) are sent, setting 
out the ICF categories identified in the first round and the percentages of experts 
who considered each to be relevant and/or typical for patients with the disorder(s). 
Experts should then reconsider their own former responses, and indicate (“yes” or 
“no”) which ICF categories they still believe are relevant and/or typical. The third 
round repeats this exercise.

Three lists of relevant ICF categories, and the frequency with which the experts 
endorsed each one, are then available, one for each headache disorder. These are 
scrutinized for differences. If these are negligible, the three lists should be merged 
into one, with frequencies averaged.
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11.2.3  �Focus Groups with Patients

These capture the perspective(s) of those who live with the different headache dis-
orders (Table 11.2). This study should be conducted in at least two countries, at 
different income levels and from different world regions.

Patients consulting for headache participate in groups of up to seven. A modera-
tor encourages interactions within each group in order to enrich the information 
generated [37, 38], using the local language of the group. These interactions may be 
inhibited, counterproductively, if, within groups, people are participating with 
widely different experiences (of different headache disorders, or on account of age 
or years affected). The maximum variation strategy [37] is therefore pursued 
between rather than within groups, with groups in each country constructed by con-
venience sampling:

	(a)	 Patients with migraine
	(b)	 Patients with TTH
	(c)	 Patients with MOH
	(d)	 Elderly patients (aged >65 years) with lifetime histories in excess of 40 years of 

any of these headache disorders
	(e)	 Young patients (aged 16–18 years) with any of these headache disorders

All groups should include at least two people of each gender and be as diverse as 
possible with respect to occupation, socioeconomic level, marital status (excepting 
group (e)) and age (excepting groups (d) and (e)). The specific purpose of group (d) 
is to discover the views of those having lived a lifetime with headache, and experi-
encing its cumulative burden; group (e) acts as proxy for children, presenting the 
views of those affected by headache while at school.

Again, the methodology is standard. Each focus group is recorded, and the con-
tent of the discussion transcribed verbatim for analysis by the group moderator. 
First, it is divided into meaning units (specific units of text, either a few words or a 
few sentences, with a common dominating theme [38]). Meaning-unit division does 
not follow linguistic grammatical rules but breaks the text wherever the analyst 
discerns a shift in meaning [39]. Then the theme of each unit is determined, and the 
concept(s) contained in each theme identified. Finally, every concept is linked to 
ICF categories according to the same linkage rules and protocol [32–34].

Additional focus groups should be included until saturation is reached (the point 
during data collection when linking from two consecutive focus groups reveals no 
additional information with respect to previous focus groups).

11.2.4  �Empirical Cross-Sectional Multicentre Study

This also captures the patients’ perspective (Table 11.2), surveying patients consult-
ing for headache in at least four countries: two high-income and two-low income, 
from different world regions.

T. J. Steiner and L. J. Stovner



149

For this study, physician-investigators in each country, fluent in the local lan-
guage and English and trained in the core principles and model of ICF and the 
practical application of the case record form,2 recruit patients by convenience sam-
pling, as diverse as possible with respect to gender, age (in the range 18–65 years), 
occupation, socioeconomic level and marital status. Assuming an equal effects 
model (EEM), power (1-β) of 0.8 and significance level (α) of 0.05, a total sample 
of N = 194 (50 per country if four are included) is needed to determine frequencies 
with a precision of 10% [25, 29]. EEM does not take account of cluster effects, so 
interim analysis should test the sample’s homogeneity; if relevant cluster effects are 
discovered, a larger sample may be needed.

Data collection, using a standardized form, begins with sociodemographic vari-
ables and main diagnoses. Functioning and health are judged from all available 
information, by direct interrogation and with reference when necessary to case 
records. The enquiry is driven by the standard extended ICF Checklist [29], a selec-
tion of 125 items (29 [25%] from Body Functions, 16 [29%] from Body Structures, 
48 [41%] from Activities and Participation and 32 [43%] from Environmental 
Factors) from the 362 first- and second-level categories of the whole ICF classifica-
tion system [20]. This relatively simple questionnaire, with guidelines and probes, 
enables classification of the most important ICF categories in clinical practice [25, 
29]. Additional categories are added if identified as important by the literature 
review or any of the earlier enquiries.

Each category of Body Functions, Body Structures and Activities and Participation 
is graded 0 (no impairment or limitation) or 1 (some or total impairment or limita-
tion) [25]. Those of Environmental Factors are graded +1 (facilitator), −1 (barrier) 
or 0 (neither). The qualifiers “8” indicate insufficient information and “9” not appli-
cable (e.g. d760 Family relationships for a patient with no family). Problems associ-
ated with other health conditions than headache disorders are excluded from 
magnitude analysis by the qualifier “C” (for comorbidity).

For Body Functions, Body Structures and Activities and Participation, absolute 
and relative frequencies (prevalence) of impairments or limitations in the study 
population are computed, with 95% confidence intervals (CIs). For Environmental 
Factors, absolute and relative frequencies are calculated of persons regarding each 
specific category as either barrier or facilitator [25, 29].

11.2.5  �Data Collation from the Preparatory Studies

All data—the lists and frequencies of ICF categories identified as relevant to the 
problems of living with headache disorder(s)—are collated into a single list, pre-
senting the accumulated information in best-digestible form for the consensus con-
ference [25, 29] (see below). If the assumption proves incorrect that a single list can 
cover all three headache disorders (migraine, TTH and MOH), plans for the consen-
sus conference will require revision.

2 Usually provided at the ICF Research Branch of the WHO Collaborating Centre of the Family of 
International Classifications.
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11.2.6  �Consensus Conference

The fifth and final stage of development seeks international consensus, informed by 
the preparatory stages, on this question:

“Which ICF categories are the most relevant to be included in the ICF Core Set(s), and are 
adequate, for headache disorders?”

Participants will be specialists in the treatment of headache disorders or experts in 
the field of outcome measurement representing all world regions and high-, middle- 
and low-income countries. To balance these needs against practicality, a group of 21 
might, for example, include

•	 Nine physicians practising as headache specialists
•	 Three general practitioners with a special interest in headache disorders
•	 Three psychologists specializing in the management of headache disorders
•	 Three nurses or clinical officers with a special interest in headache disorders
•	 Three specialists in outcome measurement

The conference should be held in a quiet place, distant from distractions [25, 29]. 
Initial training, in a half-day workshop, familiarizes participants with the ICF 
framework and classification, providing them with the ICF handbook describing the 
categories [21]. The summary list of ICF categories from the preparatory studies is 
made available, with an account of how it was developed (i.e. the designs of and 
evidence from these studies). The spectrum of problems generally encountered in 
individuals with headache disorders is identified, without comorbidities or medical 
complications. Finally, the ICF Core Set categories are agreed in an iterative 
decision-making process [25, 29] (Fig. 11.3).

Two kinds of session are distinguished during the consensus process: Condition 
Group (CG) sessions, in which all participants work together, and Working Group 
(WG) sessions, in which they are divided into groups working separately [25]. The 
main purpose of the WG sessions is to consider arguments for and against each ICF 
category, then vote on its selection. The CG sessions provide feedback from all 
participants on the arguments for and against controversial categories (those that are 
clearly relevant or clearly irrelevant, according to the pre-set decision rules depicted 
in Fig. 11.3, are not discussed in the CG).

The decision-making process is in two major parts [25, 29]. First, participants 
select ICF categories for the Comprehensive ICF Core Set, that is, the list of all ICF 
categories relevant to describing the spectrum of limitations in functioning and 
health of individuals with headache disorders. Up to and including CG session 2 
(Fig. 11.3), participants decide on second-level categories. From WG session 3 to 
CG session 4, they decide “to dive or not to dive”, that is, on third- and fourth-level 
categories to be included only if the additional specification yielded is essential to 
describing this spectrum [25, 29].

Second, participants reduce the second-level categories in the Comprehensive 
ICF Core Set to create a Brief ICF Core Set, short enough to be feasible in clinical 
studies while still sufficient for their purpose. This requires a two-round ranking 
exercise (Fig. 11.3). Working individually, participants rank the 15 most essential 
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Introduction to the consensus process
CG Session 0

Feedback on Vote 1
CG Session 1

Comprehensive ICF Core Set

All WGs <40% YES

All WGs
≥75% YES

>50% YES

Categories stay at 2nd

level

>50%
YES

All WGs ≥75% YES

All WGs ≥75% YES

≥2/3 WGs <50% YES

All WGs <40% YES

All WGs
<40% YES

<50% YES

0% YES

Brief ICF Core Set

CATEGORIES OUT

1. Feedback on Vote 2

2. Vote 3: Should the 2nd-level category be included in
    the CORE SET for clinical practice? YES / NO
3. Introduction to the task of WG3

CG Session 2

1. Feedback on Vote 5
2. Vote 6: Should the 3rd or 4th level category be included in
the Comprehensive ICF Core Set? YES / NO

CG Session 4

Feedback on Vote 4
CG Session 3

Rank 1: Rank the top 15
CG Session 5

1. Feedback on Rank 1
2. Rank 2: Rank the top 15

CG Session 6

1. Presentation of Final Rank
2. CUT-OFF

CG Session 7

WG Session 1
Vote 1: Should the 2nd level category be included in the
Comprehensive ICF Core Set? YES / NO

WG Session 2
Vote 2: Should the 2nd level category be included in the
Comprehensive ICF Core Set? YES / NO

WG Session 4
Vote 5: Should the 3rd or 4th level category be considered
in the Comprehensive ICF Core Set? YES / NO

WG Session 3
Vote 4 “To dive or not to dive”: Should one or more
of the 3rd & 4th level categories be included in the ICF
CORE SET for clinical practice? YES / NO

At least one WG >40% <75% YES

At least one WG >40% <75% YES

At least one WG ≥40% <75% YES

At least 2/3 WG >50% YES

Fig. 11.3  Decision-making process at the ICF Core Set consensus conference (CG condition 
group, WG working group)
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second-level categories in order of importance for each ICF component (Body 
Functions, Body Structures; Activities and Participation; Environmental Factors), 
repeating the exercise after feedback. Then participants each decide how many 
second-level ICF categories per ICF component they wish to include in the Brief 
ICF Core Set. In the last CG session, voting finalizes the Brief ICF Core Set for 
headache disorders.

11.3  �Comment and Concluding Remarks

This methodology, based on a standard template [24, 29], is complex and resource-
consuming, not to be undertaken without good reason. ICF Core Sets have so far 
been developed for 68 health conditions [25], which attests the importance attached 
by many to this system of classification. On a general level, the reasons, already 
enumerated, are clear:

	1.	 It is a framework not only for classifying but also, and perhaps more importantly, 
for describing in full the burden of living with a health condition; no other sys-
tem is so comprehensive.

	2.	 It is universally accepted, having been approved by the World Health Assembly 
in 2001.

	3.	 It operates at both individual and population levels.
	4.	 Its language is standardized across diseases and independent of specific assess-

ment instruments.

The key question here is: How might this benefit headache?
The two parts of ICF describe functioning and disability on the one hand and the 

relevant contextual (especially environmental) factors on the other, the very areas in 
which current methods and instruments for reporting the burden of headache are 
most deficient [18, 19]. An ICF Core Set for headache disorders, repairing this defi-
ciency, will allow a better (more complete) account of the societal impact of head-
ache disorders—the subject of this monograph—at the same time as headache 
disorders are brought fully into the International Classification of Diseases (ICD-
11) [40, 41]. For this purpose, investment of considerable resources, as a one-off 
commitment, may be very worthwhile [24]. Much less clear is whether a more com-
plete description of headache burden, in these terms, will lead to better management 
or the development of more useful clinical measures of headache [42, 43]. On the 
one hand, many such measures exist [19], on the other, comprehensiveness and ease 
of use are very much at odds, while the latter is likely only partly to be assured by 
developing ICF Core Sets.

Finally, inclusion of categories from the ICF Generic Set is recommended when-
ever an ICF Core Set is used [25]. This, it is argued, will widen applicability of col-
lected data—for example, of data gathered for assessment purposes in a clinical 
setting to health statistics and service planning [25]. The ICF Generic Set has only 
a small number of ICF categories (seven second-level: Table 11.3); these are key 
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Table 11.3  Categories in the ICF Generic Set (from [25])

Body functions (physiological functions of body systems, including psychological functions)
b130 Energy and drive functions

General mental functions of physiological and psychological mechanisms that cause the 
individual to move towards satisfying specific needs and general goals in a persistent manner
Inclusions: functions of energy level, motivation, appetite, craving (including craving for 
substances that can be abused) and impulse control
Exclusions: consciousness functions (b110); temperament and personality functions (b126); 
sleep functions (b134); psychomotor functions (b147); emotional functions (b152)

b152 Emotional functions

Specific mental functions related to the feeling and affective components of the processes of 
the mind
Inclusions: functions of appropriateness, regulation and range of emotion; affect; sadness, 
happiness, love, fear, anger, hate, tension, anxiety, joy, sorrow; lability of emotion; flattening 
of affect
Exclusions: temperament and personality functions (b126); energy and drive functions 
(b130)

b280 Sensation of pain

Sensation of unpleasant feeling indicating potential or actual damage to some body structure
Inclusions: sensations of generalized or localized pain in one or more body part, pain in a 
dermatome, stabbing pain, burning pain, dull pain, aching pain; impairments such as 
myalgia, analgesia and hyperalgesia

Activities and participation(execution of a task or action by an individual and involvement in a 
life situation)
d230 Carrying out daily routine

Carrying out simple or complex and coordinated actions in order to plan, manage and 
complete the requirements of day-to-day procedures or duties, such as budgeting time and 
making plans for separate activities throughout the day
Inclusions: managing and completing the daily routine; managing one’s own activity level
Exclusion: undertaking multiple tasks (d220)

d450 Walking

Moving along a surface on foot, step by step, so that one foot is always on the ground, such 
as when strolling, sauntering, walking forwards, backwards or sideways
Inclusions: walking short or long distances; walking on different surfaces; walking around 
obstacles
Exclusions: transferring oneself (d420); moving around (d455)

d455 Moving around

Moving the whole body from one place to another by means other than walking, such as 
climbing over a rock or running down a street, skipping, scampering, jumping, 
somersaulting or running around obstacles
Inclusions: crawling, climbing, running, jogging, jumping and swimming
Exclusions: transferring oneself (d420); walking (d450)

d850 Remunerative employment

Engaging in all aspects of work, as an occupation, trade, profession or other form of 
employment, for payment, as an employee, full or part time, or self-employed, such as 
seeking employment and getting a job, doing the required tasks of the job, attending work 
on time as required, supervising other workers or being supervised, and performing required 
tasks alone or in groups
Inclusions: self-employment, part-time and full-time employment
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indicators of health and functioning, shown psychometrically to be most widely 
applicable [44, 45]. As a very brief description of functioning, able to compare 
health across health conditions, contexts, settings, population groups and countries, 
it may well have importance for health statistics and public health [25, 44, 45]. 
Whether it would help the description of living with headache disorders is not yet 
clear.
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Chapter 12
The Financial Costs of Headache

Francesco Saverio Mennini and Lara Gitto

12.1  �Introduction

During the last two decades, an understanding that headache has a major impact on 
public health and society as a whole has evolved (see Chaps. 8 and 9). In 2001, the 
World Health Organization (WHO) listed migraine among the 20 most disabling 
disorders. Later studies moved migraine, and headache disorders collectively, 
higher in the lists of disabling disorders. The Global Burden of Disease 2016 study 
(GBD2016), by the Institute for Health Metrics and Evaluation [1], ranked migraine 
the second most disabling disorder globally, and the most disabling in people under 
50 years of age ([2]; also, Chap. 9).

GBD measures disease burden in time units (see Chap. 9). For headache disor-
ders, an important aspect of disease burden is their cost, in economic terms. Good, 
comprehensive economic studies that take account of both individual and societal 
perspectives, which have come mostly during the last 2–3 decades, are important for 
several reasons. First, they inform the public, politicians and health service provid-
ers that headache not only imposes suffering and disability but also is an economic 
burden on individuals affected and on society as a whole. Second, knowledge about 
the different cost components (medicines, consultations, lost working capacity) are 
important for budgeting and planning health services for people with headache. 
Third, they make a very strong argument for allocation of more resources to health 
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services for headache, particularly if it can be shown that part of the cost of treat-
ment can be retrieved by reducing costs of hospital admissions or by improving 
productivity. Fourth, demonstration of substantial societal cost may be a strong 
argument for more resources for research on headache.

The aims of this chapter are to explain some principal aspects of the methodol-
ogy of health economic studies on headache and then present the results of key 
studies.

12.2  �Methodology of Headache Health-Economic Studies

12.2.1  �Direct and Indirect Costs

Assessment of the economic burden of headache distinguishes between direct costs 
and indirect costs [3–5]. This is an important distinction. Most studies have focused 
on the direct costs, although it has been shown that the more relevant costs are the 
indirect costs [6].

Direct costs are all the healthcare costs caused by a disease, from diagnosis to 
treatment. For headache, the latter mostly concern the expenses of drugs, although 
these are not often assessed in an appropriate way. Expenses related to medical 
consultations, examinations (MRI, CT, etc.) and hospital admissions are also part of 
the direct costs.

Indirect costs have been estimated to depend mainly on lost productivity, from 
absence from work (absenteeism) and when working with headache (presenteeism). 
A large part of the indirect costs of migraine is driven by absenteeism, but loss of 
production capacity (so-called debility) may occur also when an ill person goes to 
work because he or she will not have the same level of productivity as a well 
person.

The Migraine Disability Assessment (MIDAS) instrument [7, 8], and its adapta-
tion, the Headache-Attributed Lost Time (HALT) index [9], have proved extremely 
useful in estimating the reduced productivity burdens attributable to headache dis-
orders, from both absenteeism and presenteeism.

While indirect costs are considered the more difficult to quantify, direct costs 
may also be underestimated, for several reasons. First, medical claims do not cap-
ture all migraine-related treatment costs, because the disease is often not treated 
with specific therapies. Second, it may be difficult to measure all over-the-counter 
medications and, when taken, preventative medications. Non-drug-related interven-
tions for headache may be particularly difficult to measure. In the USA, an esti-
mated 36% of people with migraine spend more than USD 1000 out-of-pocket 
every year on migraine treatments [10].

Most studies do not consider non-medical direct costs (e.g. the Eurolight study 
([11]; and see below)). Further, direct costs may differ depending on who pays: the 
health service (national healthcare service, panel-based healthcare system or health 
insurance) on the one hand or patients themselves and their families on the other.
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12.2.2  �Top-Down Versus Bottom-Up Approaches

There are two fundamentally different approaches for calculating costs: top-down 
and bottom-up.

The former uses aggregate data (e.g. official data on medical expenses or sick 
leave) to estimate economic costs, whereas the bottom-up approach makes use of 
more detailed individual-level data (i.e. each person’s use of medicines, consulta-
tions, sick leave, etc.) to compute estimates of costs. Generally, in public econom-
ics, a bottom-up approach is used to estimate the costs of service use, whereas 
top-down costing is more suitable when estimating societal-level costs, which are 
often intangible and for which data are scarce. Studies such as Eurolight ([11]; and 
see below) and the International Burden of Migraine Study ([12]; and see below), 
which have recently tried to summarize the evidence on the economic costs of head-
ache, have employed the bottom-up approach.

12.2.3  �How to Estimate the Burden of Disease: The Cost 
of Illness (COI) Approach

COI represents the economic evaluation methodology through which it is possible 
to determine the burden caused by illnesses on the population [13]. This approach is 
used to calculate the social and economic costs, considering also the loss of produc-
tivity caused by a disease.

Production losses, among the indirect costs of a disease, are not the only social 
costs. In a broad perspective, studies about costs may aim to focus on total costs 
and/or incremental costs. While total disease costs provide estimates of the total 
healthcare expenditure of people diagnosed with a disease, incremental costs esti-
mate the increase in costs that is attributable solely to the presence of the disease. 
For both total disease cost and incremental cost methods, there are two general 
methodological approaches [14].

The total cost approach may calculate either the sum of all medical costs or the 
sum related only to a specific diagnosis. The former calculates costs by identifying 
all patients with the diagnosis of a disease and adding up all their health expenses, 
regardless of whether these healthcare costs directly relate to the disease of interest 
or not. The other approach considers only costs that are directly related to the dis-
ease of interest.

The incremental cost approach includes the “matched control” and “regression 
methods”. These two methods consider a comparison group of people without the 
disease in estimating costs. The first identifies all patients with a diagnosis and sums 
the costs due to the disease, then the average cost of the sample (or, alternatively, the 
average cost of a matched cohort) is subtracted to find the incremental costs for a 
given treatment. In the regression analysis, instead, all patients with a diagnosis are 
identified and the individual β for each diagnosis is estimated.
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As an example of the matched control approach, the costs of primary care for 
patients with headache have been estimated to be at least 87% more than those for 
their similar-age and same-gender counterparts without headache [15]. Hawkins et al. 
[16] compared the average annual indirect expenditures of a group of employees with 
migraine with those of a matched group of individuals without migraine: the burden 
of illness of migraine was defined as the difference in average indirect expenditures 
per person between migraine and control cohorts. Indirect-cost components were 
workplace absence, short-term disability and workers’ compensation claims. The 
results of the first stage of the analysis were then employed in a regression analysis.

The crucial factor when performing a cost study on headache is that of identify-
ing the most appropriate indicators to measure the loss of resources. Several indica-
tors have been developed and applied in the economic evaluation studies [17], 
among which it is possible to mention:

•	 Healthcare resource use. This is the cost of healthcare resource utilization asso-
ciated with migraine including inpatient, outpatient and prescription drug claims. 
This indicator has been considered recently, in works by Sanderson et al. [18], 
Steiner et al. [19] and Bonafede et al. [20].

•	 Economic losses due to missed workdays, used by Iigaya et al. [21], Lofland and 
Frick [22] and Burton et al. [23]. The total number of migraine-related missed 
workdays (TMWD) per year may be calculated for each age- and gender-specific 
stratum as follows:

	 TMWD NMS MWD PWP WHW= ´ ´ ´ / 40 	

where NMS is the number of migraine sufferers, MWD is average migraine-
related missed workdays per year, PWP is the percentage of the population 
working for pay (estimated at 73% for males and 57% for females) and WHW is 
the average working hours per week (most recently reported as 35 for both gen-
ders; by dividing by 40, working hours are converted into the standard full-time 
level of 8 working hours per day).

•	 Impaired work performance, applied, for example, by Holroyd et al. [24] and 
Smith [25], is a function of the number of workdays with migraine (NWDM) and 
reduced work efficiency during the attacks. NWDM may be calculated as 
follows:

	 NWDM NMS WDM PWP WHW= ´ ´ ´ / 40 	

where NMS is the number of migraine sufferers, average number of workdays 
with migraine (WDM) per year is estimated according to patients’ self-reporting, 
PWP is the percentage of the population working and WHW is the average work-
ing hours per week.

•	 Lost workday equivalents (LWDE) due to impaired work performance, used by 
Schwartz et al. [26] and Science Daily [27], are calculated as follows:

	
LWDE NWDM EWM= ´ -( )1
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where EWM is the average effectiveness at work with migraine.
•	 Economic loss due to reduced productivity, used, for example, by Burton et al. 

[23] and Serrano et al. [28]. The total employment lost due to migraine (TELM) 
in dollar terms, assuming 8 h for each working day, is

	
TELM TMWD LWDE hourly salary= +( )´ ´8.

	

•	 Other indicators based on self-reporting are being developed, using a headache 
diary for example [29].

12.3  �The Economic Cost of Headache Disorders: Results 
of Key Headache Health-Economic Studies

12.3.1  �Direct and Indirect Costs

Virtually all studies that have assessed both direct and indirect costs of headache 
disorders have found the latter to be the greater. Hospital costs represent only a very 
small portion of total migraine management costs: in the USA, it has been calcu-
lated that the rate of hospitalization is usually less than 10%, varying between 2% 
and 7% [30, 31].

However, an exception is seen in a recent US study based on the “Truven Health 
Market Scan Research Databases” [20]. Here, direct healthcare costs accounted for 
74% of the total annual mean costs due to headache, amounting to USD 6575 per 
patient. On the other hand, indirect costs accounted for only USD 2350 per patient, 
arising from an average of 8.9 more missed days of work by patients with migraine 
because of disease-related needs. This study employed “real world” data, and the 
evidence it reported requires comparison with that from other studies in order to 
verify whether its conclusions can be generalized. In its analysis, direct and indi-
rect costs were assessed throughout a 12-month follow-up period [20]. Further, the 
study tried to compare the situations of patients with and without migraine: while 
the latter should be interested in receiving preventative treatment, patients with 
migraine need acute treatment. Two additional multivariable logistic regression 
analyses were aimed at taking into account the odds of having a short-term dis-
ability claim for both categories of patients. The conclusions of the study outlined 
that, compared to matched non-migraine patients, “migraine patients were more 
likely to have work loss and longer periods of work loss, leading to significantly 
higher indirect costs. Migraine patients also had higher levels of healthcare 
utilization”.

In marked contrast, in European Union (EU) countries, according to a study car-
ried out a decade ago, indirect (lost-productivity) costs greatly exceeded direct costs 
[11]. Working days lost as a result of migraine varied from 1.9 to 3.2 days per per-
son affected per year. Reduced levels of effectiveness accounted for 70% of all work 
lost [11]. All studies agree that the majority of days lost are due not to absence but 

12  The Financial Costs of Headache



162

to presenteeism [32]. In some studies, presenteeism has been estimated to account 
for 76.5% of the headache-related lost productive time and 89% of the total cost 
burden [33, 34].

12.3.2  �The Eurolight Study and European  
Brain Council Reports

Eurolight, launched in May 2007, was aimed at studying the prevalence and impact 
of headache disorders in Europe [35]. It was driven by the consideration that, until 
2006–2007, only pharmaceutical companies had drawn-up economic evaluations 
on some parts of the global burden of headache, carrying out such analyses only for 
single countries. Since there were no data at European level on prevalence and 
global impact of headache, the project was the first data collection on headache at 
European level focusing on a patient-driven approach.

A cross-sectional survey was conducted in eight European countries (Austria, 
France, Germany, Italy, Lithuania, Luxembourg, Netherlands and Spain) represent-
ing 55% of the adult EU population from 2008 to 2009. Using a bottom-up method-
ology, direct costs, as medications, outpatient healthcare, hospitalization costs, etc., 
and indirect costs, such as work absenteeism and reduced productivity at work, 
were estimated per person per year. Prevalence data, simultaneously collected and, 
for migraine, also derived from a systematic literature review, were used to attribute 
correctly the levels of national costs.

In the EU, the total annual cost of headache among adults aged 18–65 years was 
calculated, according to the prevalence estimates, at EUR 173 billion, shared 
between the headache types as shown in Table 12.1 [11].

Eurolight applied a societal perspective, meaning that all costs, whether incurred 
by individuals, government or others, were taken into account. The economic value 
of productivity was estimated through the human capital approach; according to this 
methodology, the economic losses due to the headache were assumed to be equal to 
gross earnings in a well-functioning labour market, so that the more the days off 
from work because of headache, the higher the economic loss [36]. The human 

Table 12.1  Eurolight estimates of total and per-person annual costs of headache disorders in 
Europe (from [11])

Headache type
Overall costs 
(EUR)

Costs per-person affected (EUR)
Total 
(EUR)

Direct (% of 
total)

Indirect (% of 
total)

All headache 173 billion
Migraine 111 billion (64%) 1222 7 93
Tension-type headache 21 billion (12%) 303 8 92
Medication-overuse 
headache

37 billion (21%) 3561 8 92

Other headache 3 billion (2%) 253 18 82
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capital approach is especially suitable for episodic headaches, where absences are 
mostly shorter than the time (and, consequently, the costs) required to replace the 
employee.

There were some weaknesses in the analysis carried out. For example, estimates 
were not adjusted for purchasing power parity (PPP), since the aim of the project 
was to show only actual costs of headache. This implied that the differences in price 
and wage levels did not allow comparisons across countries. However, this might be 
acceptable because the selected countries for the study were a diverse mix of 
European countries in terms of geographical location, population size, set-up of 
healthcare system and level of income.

Moreover, the estimates of costs per patient for the less common diagnoses 
(MOH and other headaches) were based on small samples for several countries, so 
that the differences across countries for these diagnoses were likely to have been 
caused by random variation, therefore being misleading.

The estimates of national total costs were the product of costs per patient and 
prevalence. However, Eurolight was not designed to estimate prevalence rates in all 
countries surveyed, so that the estimates employed in the analysis might be subject 
to errors arising from the low participation rate to the survey. This was countered by 
also deriving prevalence data from a systematic literature review.

All findings were also sensitive to assumptions made in the costing model, and 
to national statistics. For example, the numbers of drug doses administered to treat 
the headache were interpreted conservatively and, especially for prophylactic drugs, 
it was assumed that recommended quantities were used [37]. This simplifying 
hypothesis did not take account of non-adherence and eventual waste of resources.

Eurolight did not include direct non-medical costs, such as social-services sup-
port, disability adaptations and special transportation, which, anyway, are not com-
mon for headache. It also did not consider costs related to lost career advancement 
or early retirement. The cost estimates did not incorporate costs of disorders that 
might be secondary to headache, or of those sometimes consequential to its treat-
ment (such as gastrointestinal, hepatic and renal damage caused by analgesic over-
use and opioid addiction). Including these would increase total costs of headache 
even further.

Retrospective questionnaires were used to collect data on the impact of headache 
on work absence and productivity, although this method may introduce a “recall 
bias”: as stressed in the report, respondents systematically underreport their absence 
at work, because of “the common inclination to perceive oneself favourably” [38].

Finally, the estimate of costs did not include the “intangible costs”, such as the 
monetary values of pain and decreased enjoyment of life, the indirect costs of lost 
time for household duties and social enjoyment, or the time lost to caring for family 
members with migraine, all factors that are particularly difficult to be valued 
objectively.

The strength of this study relies on the choice of the bottom-up approach to calcu-
late the costs. Prevalence and resource-use data were collected simultaneously in a 
field study, with the advantage that all drugs employed to treat headache were counted 
even when not licensed for the diagnosis, or when purchased over-the-counter rather 
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than prescribed. Individuals who had not sought medical treatment, were unem-
ployed, uninsured or not earlier diagnosed, were included in the study.

The results were not adjusted for age, gender or geographical area in some coun-
tries—Austria, France and Spain—because the samples in these countries were not 
population based. However, the external validity of the study, as stressed by the 
authors, is supported by relatively strong concordance with available previous 
European per-person estimates.

The European Brain Council (EBC) is a non-profit organization gathering patient 
associations and major brain-related professional societies as well as industries, 
whose mission is to promote brain research in order to improve the quality of life of 
people with brain disorders in Europe [39]. In a broader study than Eurolight, EBC 
considered the costs of the most common brain disorders. Their Report of 2006 pre-
sented, for the first time, overall estimates of annual costs for brain disorders in 
Europe [40]. Their Report of 2012 presented updated and more accurate and compre-
hensive estimates for 30 European countries and 19 brain disorders [41]. The 1-year 
prevalences and average annual costs per person were based on “best estimates” 
from the literature. EBC found about one-third of the European population were 
affected by brain disorders, although prevalence data were not available for all coun-
tries. Headache, in particular, affected 152.8 million people in the countries observed.

The cost model was populated with national statistics from Eurostat adjusted to 
2010 values. All local currencies were converted to euros, and country estimates 
were aggregated according to PPP. For all groups of disorders in Europe, the aggre-
gated cost of brain diseases was EUR 798 billion (data of 2010). The greater part of 
expenditures was for direct costs (60%), split into direct healthcare costs (EUR 296 
billion) and direct non-medical costs (EUR 186 billion). Indirect costs (EUR 315 
billion) constituted the remaining 40%. However, large variations in the distribution 
of cost categories across disorders were reported. Indirect costs were dependent on 
assumptions of lost production, which added to the uncertainties in the estimates. 
These generally ignored loss associated with presenteeism.

Regarding headache and its different types, EBC estimated that migraine affected 
almost 50 million people, with an overall cost of EUR 43.5 billion (Table 12.2). 
MOH affected 8.3 million people, with lower overall cost but substantially higher 
per-person costs (Table 12.2). TTH was most prevalent but least costly of the spe-
cific disorders (Table 12.2).

Table 12.2  European Brain Council estimates (aggregated according to purchasing power parity 
(PPP)) of total and per-person annual costs of headache disorders in Europe (from [40])

Headache type People affected (N)
Overall costs 
(EUR)

Cost per-person 
affected (EUR)
Total Direct Indirect

Migraine 49.9 million 43.514 billion 370 84 286
Tension-type headache 84.4 million 5.433 billion 64 24 41
Medication-overuse 
headache

8.3 million 19.037 billion 2291 305 1986

Other headache 10.2 million 582 million 57 33 24
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The analysis tried to avoid double counting, whenever people were affected by 
more than one disease. In general, the solution to this problem is to consider only 
representative populations who record disease-specific costs prospectively, although 
this is more time- and resource-consuming.

12.3.2.1  �Eurolight and EBC Compared

An open issue concerns the real costs of headache in Europe, given that Eurolight 
and EBC provided different estimations (Table 12.3). Discrepancies in total costs 
were too large to be explained by the different prevalence rates calculated in the two 
reports. While direct individual costs did not differ significantly, indirect individual 
costs estimated within the two reports showed huge differences.

Several explanations are available. First, EBC estimated there were 152.8 million 
people suffering from headache when the investigation was carried out. This infor-
mation was retrieved from the most relevant studies on the topic. Prevalence esti-
mates in Eurolight were, instead, adjusted according to the national means for age 
and gender in Germany, Italy, Lithuania (age only), Luxembourg and the Netherlands, 
and also according to geographical area in Germany, Luxembourg and the Netherlands 
[11, 41]. Second, the human capital approach to costing, applied in the majority of 
studies, determines a considerable increase in indirect costs (in Eurolight, more than 
EUR 1100 for migraine and almost EUR 3300 for MOH ([11] and Table 12.3)). A 
regression analysis of the determinants of costs might be helpful in outlining the 
major cost drivers (e.g. age, comorbidities, lifestyle, field of activity), especially for 
indirect costs. Third, unlike Eurolight, EBC did not apply a bottom-up approach for 
all countries since, in some of the studies reviewed, only aggregate data or top-down 
estimates were available [40]. Fourth, and perhaps most importantly, Eurolight 
expressly included estimates of productivity losses associated with presenteeism 
[11] whereas EBC, in its broader enquiry, questioned the validity of this [40].

12.3.3  �The International Burden of Migraine Study (IBMS)

IBMS used a web-based questionnaire to elicit data on several topics related to the 
burden of migraine, including health-resource utilization and productivity losses 
[12]. Potential survey participants were identified by Synovate Healthcare (Chicago, 

Table 12.3  European Brain Council and Eurolight estimates compared (from [11, 40])

Headache type

Total annual costs (EUR 
millions)

Individual annual costs (EUR)
Direct Indirect

Eurolight EBC Eurolight EBC Eurolight EBC

Migraine 111,000 43,514 86 84 1136 286
Tension-type headache 21,000 5433 24 24 279 41
Medication-overuse headache 37,000 19,037 285 305 3276 1986
Other headaches 3000 582 46 33 207 24
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USA) from a pool of registered panellists from various countries. The panellists 
were screened online to determine eligibility and to identify individuals with 
migraine (episodic (EM) or chronic (CM)), based on reported symptoms.

The first IBMS was a two-phase, web-based, cross-sectional panel survey con-
ducted in ten countries (USA, Canada, France, Germany, Spain, United Kingdom, 
Australia, Italy, Taiwan and Brazil) between February and April 2009 [42]. It 
showed that there could be differences in costs across countries related to different 
medical approaches. For example, there was greater use of preventative medications 
in the US population than in the Canadian, especially for some types of preventative 
drugs (e.g. antidepressant and cardiovascular drugs). IBMS largely concerned itself 
with cost differentials between EM and CM, with the general finding that CM was 
associated with approximately three times higher healthcare costs, both in the USA 
and in Canada, than EM.  Medication use accounted for much of the difference, 
although more US patients with CM were submitted to diagnostic testing than 
Canadian patients [42].

This study and its analyses are of limited interest because of the conflation in 
these studies of CM and MOH. Other important limitations have also to be consid-
ered. The analysis did not use a bottom-up approach but employed cost estimates 
derived from publicly available US and Canadian sources [42]. As a consequence, 
the results were subject to variation in the unit-cost estimates (although sensitivity 
analyses to account for variability in cost input parameters showed that estimates 
were robust against variations in the top three headache-related cost drivers: physi-
cian visits, diagnostic testing and medication use [42]). Further limitations con-
cern the collection of data (by internet surveys) and the potential for bias due to 
unmeasured confounders (regional differences, both in the distribution of physi-
cians and neurologists and in the distribution of responders to the survey). Finally, 
there is the possibility that costs were underestimated, since the study took a rela-
tively conservative approach. For base case analyses, it considered the most con-
servative or lowest-cost estimates; at the same time, the most “expensive” patients 
were not considered because of questionably high values in the usage of some 
resources [42].

12.4  �Comment and Concluding Remarks

Compared to other diseases with greater knowledge of the economic aspects of both 
the pathology-related costs and the likely benefits resulting from different therapeu-
tic approaches, a full comprehension of all costs related to headache has still to be 
reached. There are still many unsolved problems in disease costing: the methods 
employed may lead to different outcomes, depending on the evaluation approach 
being used. Overall, the bottom-up approach, applied in Eurolight, seems the pref-
erable and most comprehensive method to assess the societal burden of headache. 
However, a crucial factor is the attainment of a higher participation in the survey.
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Given the social relevance of migraine, together with the assessment of therapeu-
tic options, it is important to increase knowledge related to the economic conse-
quences of prevention. Headache may damage the lives of millions of people but, 
when headache disorders become chronic (15 or more headache days per month), 
their impact and financial costs escalate rapidly.

There is no doubt that the implementation of good headache healthcare is likely 
to be cost-saving (see Chap. 15).
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Chapter 13
Barriers to Care

Timothy J. Steiner, Zaza Katsarava, and Jes Olesen

13.1  �Introduction

Headache is one of the most frequent medical complaints. At least 40% of adults 
report it as a recurring nuisance, up to 30% are at least sometimes disabled by it, and 
2–10% bear it—with varying levels of incapacity—on more days than not [1–5]. It 
might be assumed that disorders so highly prevalent, and with such adverse conse-
quences for people and the societies they belong to, would be considered an impor-
tant medical problem—by people affected by them, by healthcare providers and by 
health policy makers everywhere. Sadly, various studies tell a quite different story, 
[6–9], and describe something of a paradox.

For decades, headache has been reported as the most frequent cause of consulta-
tion in both primary care and neurological practice [6, 10, 11]. On top of this, 
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headache prompts many visits to internists, ENT specialists, ophthalmologists, den-
tists, orthopaedic surgeons, psychologists and the proponents of a wide variety of 
complementary and alternative medical practices, and is far from unknown as a 
presenting symptom in emergency departments [6]. Yet, very large numbers of peo-
ple who need it do not receive effective healthcare for headache. Direct evidence 
collected over many years shows this in developed countries [6–9, 12–15], while 
people with headache are unlikely to fare better in areas where resources are more 
limited. A survey of 102 countries, conducted jointly by the World Health 
Organization (WHO) and Lifting The Burden (LTB), confirmed that headache disor-
ders were ubiquitous, prevalent and disabling, but it found them under-recognized, 
underdiagnosed and undertreated: illness that could be relieved was not, and bur-
dens, both individual and societal, persisted at high levels [6]. In summary, this 
survey illuminated “worldwide neglect of a major public-health problem, and … the 
inadequacies of responses to it in countries throughout the world.”

Where economic constraints and social disparities mean that medical care is not 
freely accessible, deficiencies might be expected. But why in wealthy Germany, for 
example, with free access to medical care and almost any kind of necessary treat-
ment, do people suffering from migraine not seek care, as has been reported [8]. 
And why are they apparently poorly served when they do [8]? Germany is not 
unique in this: other countries in Europe do no better [9]. In the USA, the world’s 
wealthiest country, during the 10 years (1988–1998) that saw the launch and aggres-
sive marketing of triptans as new, efficacious, prescription-only treatments for 
migraine, the percentage of the American population with migraine who received 
prescription medications rose barely from 37% to 41% [16]. “What is it about head-
ache?” was the cri de coeur of Headache journal’s editor, reflecting upon the lack of 
recognition and underfunding of headache in the USA [17].

This chapter explores this question. It describes barriers, not only to headache 
care but also to change for the better. They are social, clinical, economic and politi-
cal, and largely artificial. It is hard to understand why they were ever there, and 
impossible to justify their continued existence.

13.2  �Insouciance and Other Barriers

WHO’s Atlas of Headache Disorders and Resources in the World 2011 describes a 
world of enormous, largely remediable but mostly untreated public ill health [6]. 
Why does this persist? While ignorance and lack of will (insouciance) are high 
among the reasons, there is also a misdirection of the limited resources that are 
allocated to headache care.

Poor understanding of headache disorders is widespread, even among people 
directly affected by them. Headache disorders are not perceived as serious—pre-
sumably because they do not cause death and are not contagious. Among the general 
public, there is at best insouciance towards and at worst a joking disdain for head-
aches [18], which are often trivialized as “normal” (non-medical), a minor annoyance 
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or, more tellingly, an excuse to avoid responsibility. This is coupled with a general 
disbelief that headache disorders have a biological basis or that they can genuinely 
be disabling or life-impairing. Rather, they are attributed to psychological factors 
and “stress”, a notion reinforced in the public’s mind by the fact that migraine is 
predominantly a female disorder and, worse in this style of thinking, clearly associ-
ated with menstruation. These are important social barriers, and they inhibit people 
who might otherwise seek professional help for what may be high levels of pain and 
disability. Alarm arises eventually, inducing consultation only after unnecessary 
suffering, when headache is out of control and management is more difficult.

So are people with headache themselves to blame? Failure to consult is a certain 
barrier to effective care, but the reasons for it need to be examined.

In Germany, people with lower levels of education were less likely to be diag-
nosed and effectively treated [8]. One-fifth of first-generation Turkish immigrants 
reported headache on 15 or more days per month, most of them overusing acute 
headache medications, but none had contacted a doctor for headache [19]. In 
Georgia, people with headache are keen to receive help, and even in this resource-
poor country are willing to pay for it [20], but they are largely unaware of the pos-
sibility of effective treatment [4]. Doctors also characterize headache disorders as 
conditions of low importance, or undeserving, and do not commit the time needed 
to diagnose them, educate patients about them, give advice, initiate appropriate 
treatment and follow patients up to ensure best outcomes. This is highly discourag-
ing to those who would seek care [6].

Are doctors therefore to blame? Again, the reasons require examination, with 
poor understanding once more at their heart.

Among doctors, this is a problem sewn in medical schools, and reaped as the 
principal clinical barrier to effective headache management. In WHO’s survey, bet-
ter professional education was called for by 75% of responding countries, ranking 
far above all other proposals for change [6]. Worldwide, only 4 h are committed to 
headache disorders in formal undergraduate medical training lasting 4–6  years, 
reflecting the low priority accorded to them. Doctors accordingly qualify with little 
knowledge of headache disorders and, therefore, little interest in them. Later, in 
postgraduate training, the primary headaches are rarely seen as hospital inpatients 
because they are virtually never a cause for hospital admission. Headache is fre-
quently encountered as a symptom of other diseases [21], but the focus then is on 
the underlying disorders, and the headache often ignored. Migraine, cluster head-
ache and medication-overuse headache (MOH) may be common in neurological 
outpatients, but present no neurological, imaging or laboratory abnormalities or 
other biomarkers to interest trainees in this specialty. Migraine and MOH, along 
with tension-type headache (TTH), occur in even larger numbers in primary care, 
where doctors untrained and unskilled in treating headache achieve poor outcomes 
and leave themselves and their patients dissatisfied.

Underlying these failures are political barriers. Most importantly, the resources 
that good management requires, for large numbers of needful patients, are simply 
not allocated. Of course, low levels of consultation encourage low levels of health-
care provision and resource allocation, but the economic barriers put in place make 
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little sense (see Chap. 15). WHO’s survey found that, while effective drugs exist, 
access to them was restricted in rich countries as well as poor [6]. On the political 
level, responsiveness in supporting structures fit for the purpose of meeting 
headache-care needs is notably absent. The solution requires political recognition 
that the problem exists, acknowledgement of its scale and scope, and willingness to 
take the remedial action that these demand [22]. Many governments, even if aware 
of these issues, are more concerned that healthcare for large numbers of people with 
headache can come only at a considerable cost. This is true, but they fail to look at 
the whole picture: since the direct costs of headache (the resources sunk in treating 
it) are dwarfed by the indirect lost-productivity costs ([23–29]; also, Chap. 12), 
huge savings might be made from recovered lost work time if resources were allo-
cated to treat headache disorders better ([6, 22]; also, Chap. 15). WHO’s survey also 
revealed widespread wastage, for example, high usage of investigations [6], despite 
that few headache disorders require them for diagnosis or assessment. Better knowl-
edge among doctors of how to diagnose and treat the small range of headache dis-
orders that affect large numbers of people would avoid this, improve usage of 
available treatments, produce better outcomes, recover lost productivity and reduce 
overall costs [6].

Sadly, the low esteem granted to headache disorders is self-perpetuating. Few 
doctors are motivated to push for improvements in headache care, let alone for the 
structured headache services that WHO and LTB recommend ([6, 30]; also, Chap. 
15). Policy makers responsible for healthcare, and granting authorities who effec-
tively control research, are influenced by these factors, particularly the lack of pub-
lic clamour for change; their decisions, made critically, invariably reflect them. For 
this, insouciant society has only itself to blame.

13.3  �Headache Below the Horizon(s)

Why headache commands so little respect may never be fully explained, and it is 
very difficult to explain when headache disorders are the second highest cause, 
among all diseases, of disability worldwide ([31]; also, Chap. 9). As an example, 
major advances in the understanding and treatment of headache have been made in 
the last 30 years but, globally, none of these has touched the lives of more than 90% 
of people who might benefit from them. These people remain, in their ill health, 
unseen below the horizon—or, in reality, below a multiplicity of horizons.

First of these is the priority horizon, described above. In this world, now of over 
seven billion people, in which 80,000 among every million have need for care 
(Chap. 15), headache is considered unimportant and undeserving. There is a long 
queue competing for healthcare resources, and headache is lost in it: it is below the 
healthcare priority horizon.

Then there is the migraine horizon. The therapeutic advances just mentioned 
relate almost exclusively to migraine, on which research has focused strongly 
although TTH is more prevalent and the frequently recurring headaches including 
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MOH are generally more disabling. Migraine, affecting an estimated 15% of adults 
[31], may peek above the horizon, but other headache disorders, affecting 20%–
25% ([2, 31]; also, Chap. 9), are largely unseen below it.

In each million of the population, some 67,000 adults and 13,000 children or 
adolescents would benefit from care, while very conservative assumptions support 
the calculation that 39 doctors, doing nothing but treat headache, are required to 
meet this amount of need (Chap. 15). No country achieves this, or anything like it, 
and the consequence is an access horizon. Further, organized headache services, 
when they exist at all, tend to be placed in specialist care. Here, the needs of only a 
small minority can be met, perhaps of those who can most benefit but rather more 
probably of those with the social advantages that enable them to obtain access to 
specialist care. More than 90%, the estimated proportion who cannot [30], remain 
below this access horizon.

These horizons are global [6]; others may be more localized and perhaps are less 
artificial. As noted, healthcare for headache is not cost-free. Costs can be con-
tained, and moving services into primary care that properly belong there is one 
rational way of achieving this ([30, 32]; also, Chap. 15), but a wealth horizon is 
inevitable. Related to this, and just as inevitable, is a developed-world horizon. 
Epidemiological studies of headache conducted before 2007 largely excluded 
developing countries ([1]; also, Chap. 8), and little other research into headache 
had been conducted in low- and middle-income countries [33]. Of seven billion 
people in the world today, the 15% who live in developed countries control about 
80% of global resources, while nearly six billion get by on the remaining 20% (an 
application of the Pareto principle noted by United Nations over 25 years ago [34]). 
In this unequal world, an enquiry pertinent to headache is “Who has access to trip-
tans?” More than 10 years after their launch, even in wealthy countries, a mere 
15% of those who might benefit from them had some access to them [14, 16, 35, 
36], and after 20-plus years this has not changed [8, 9]. The restrictions that have 
caused this are largely cost-based, whatever might be said to the contrary. 
Calculations pro rata, according to resource levels, suggest that, among the nearly 
six billion people making do on 20% of global resources, fewer than 1% of those 
who might benefit gain access to triptans. The global average is about 3% ([{15∗1 
bn} + {1∗6 bn}]/7 bn). Below the wealth and developed-world horizons are the 
other 97%.

13.4  �The Failures of Advocacy

Headache disorders remain at the bottom of the heap, where they have always been. 
The principal reason why headache burden persists at high level is failure of health 
policy. It is not sufficient that efficacious therapies exist: resources must be allo-
cated, and healthcare systems put in place, so that these therapies are delivered to 
everyone whose quality of life is spoiled by headache. This is not happening. The 
antidote to insouciance is advocacy. If this is evidence of a pressing need for 
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advocacy, to speak for people with headache who stay hidden below these horizons 
[37–39], it is also evidence that advocacy has so far failed.

Sound data create a solid basis for advocacy for headache: the public-health mes-
sages are clear enough [37–39]. First, good healthcare can alleviate much of the 
symptom burden of most headache disorders, thereby mitigating both the humani-
tarian and the financial costs. Second, none of the five essential components of 
effective healthcare for headache is beyond the capabilities of primary care: aware-
ness of the problem, correct recognition and diagnosis, avoidance of mismanage-
ment, appropriate lifestyle modifications and informed use of cost-effective 
pharmaceutical remedies [30]. For the vast majority of those who need it, effective 
treatment requires no expensive equipment, tests or specialists. Third, therefore, 
structured headache services can be based in primary care ([30]; also, Chap. 15): 
provided at low-cost for this majority, with only the small proportion who truly need 
them managed in specialist services. These are WHO’s recommended solution [6]. 
Fourth, as the economic studies show, the direct costs of headache are less than one 
tenth of the total costs ([23, 40]; also, Chap. 12). Greater advertent investment in 
headache care, expanding the use of effective treatments, will, predictably, not only 
improve public health but also be cost-saving at societal level ([6]; also, Chap. 15).

These are compelling messages, but they have not yet reached the consciousness 
of health policy makers. In Europe, where the funding of brain disorders has been 
estimated in relation to their costs, headache disorders were found to be the least 
funded of all neurological disorders [41]. In the USA, funding of headache by the 
National Institutes of Health (NIH) has been equally poor—far below that of other, 
less costly neurological disorders [7]. Paradoxically, the funding of headache disor-
ders is dwarfed by marketing budgets for painkillers to treat headache.

Advocates have used these data and argued these messages throughout the world. 
In the Americas and Europe, but to a lesser extent in other world regions, both lay 
and professional headache organizations include advocacy among their purposes 
[6]. More than any other health authority, WHO has acknowledged the public-health 
importance of headache disorders, and acted as advocate for headache on a macro 
level ([6, 42–45]; also, Chap. 5). In this regard, nothing is more succinctly apt than 
WHO’s message to all the Ministries of Health of the world [6]:

“The facts and figures … illuminate the worldwide neglect of a major cause of public ill-
health and reveal the inadequacies of responses to it in countries throughout the world.”

Together with LTB, a UK-registered non-governmental organization, WHO 
launched the Global Campaign against Headache in 2004 ([46, 47]; also, Chap. 14). 
LTB was admitted into official relations with WHO in 2011 [48], a milestone event 
itself achieved through prolonged and persistent advocacy. At national level, exam-
ples include a group of charities in the UK (the Migraine Trust, the Organization for 
Understanding Cluster Headache [OUCH] and the British Association for the Study 
of Headache [BASH]) who lobby Parliament through the All-Party Parliamentary 
Group on Primary Headache Disorders [49]. But the most important output of this 
group, a publication pithily summarizing the problem (Headache disorders—not 
respected, not resourced [50]), has no more led to policy change than did the 
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publication by BASH in 2000 of detailed and evidence-backed proposals for head-
ache service organization. Elsewhere there have been successes. The Migraine 
Association of Ireland does much to raise awareness, and, with the country’s 
President as their patron, has had some influence on policy. In Norway, the lay head-
ache organization, among others, lobbied for a National Headache Competence 
Centre, which duly opened at St. Olavs Hospital and the Norwegian University of 
Science and Technology (NTNU) in Trondheim. The Danish Headache Centre in 
Copenhagen is accommodated in a new, specially designed building, made possible 
by a very large donation from a private foundation that was itself the fruit of con-
certed advocacy. These are important successes, but nonetheless limited: in none of 
these countries are there structured headache services in the form recommended by 
WHO [6]. In the Lombardy Region of Italy, legislative support for such services 
appears to be a unique triumph for advocacy in Europe. In the USA, Headache on the 
Hill (HOH) is an annual Congressional advocacy event co-sponsored by the American 
Headache Society, each year lobbying approximately 130 Members of Congress on 
behalf of those with disabling headache disorders [51]. A direct outcome of HOH in 
2016 was the Safe Treatments and Opportunities to Prevent Pain Act (“STOP Pain 
Act”) [52], signed into law. Congress now directs NIH to fund pain research to an 
extent commensurate with pain’s societal burden. How this law will increase funding 
for research on headache disorders is yet to be seen. What is clear is that, if full ben-
efit is to be had, headache’s societal burden needs to be firmly quantified.

13.5  �Recognition Dawns

Overall it is difficult to discern much in the way of substantial gains from all this 
advocacy effort. Perhaps the advocates have been too few in number, have failed to 
speak in unison, or are regarded in a world of limited resources merely as spokes-
men for vested interests. Whatever the reasons, not only does headache research 
remain pitifully underfunded, but also care for headache patients is miserable in 
most countries [6].

But not all is in vain. The most effective medium for raising awareness of the 
burden of headache is the Global Burden of Disease (GBD) studies (see Chap. 9), 
which expressly dissociate themselves from vested interests [53]. Collaborating with 
many local investigators and with successive GBD studies, the Global Campaign 
informed the latter by conducting new population-based surveys—so far in Georgia, 
Russia, Lithuania, China, Mongolia, Nepal, India, Saudi Arabia, Pakistan, Zambia, 
Ethiopia, Benin, Cameroon, Morocco and Peru, with others planned ([47]; also, 
Chap. 5). This concerted data-collection effort supported increasingly accurate esti-
mates, so that migraine ascended to second place (first in adults under 50 years) in 
the top specific causes of disability worldwide, and headache disorders also to sec-
ond among groups of related disorders ([31]; also, Chap. 9). For the US Congress, 
and all other agencies that influence resource allocation to headache research or care, 
there is no longer any doubt regarding headache’s societal burden.
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13.5.1  �Global Patient Advocacy Coalition

Meanwhile, in 2016, the International Headache Society (IHS) announced its adop-
tion of an advocacy role [54]. During 2017/2018, it brought into alliance, now under 
the name “Global Patient Advocacy Coalition” (GPAC), all advocacy groups and 
those with related interests (including LTB), along with representatives of regula-
tory agencies and of pharmaceutical and biotechnology companies [55]. GPAC’s 
aims are set out in the Vancouver Declaration [56]. It has turned its focus onto 
migraine rather than headache, arguing that migraine is better “branded” and gener-
ates more sympathy than headache. There is some truth in this, although it is some-
thing of a surrender to prejudice (and a manifestation of the migraine horizon 
described earlier). Adoption in its name of “patient” runs counter to two of the 
Global Campaign’s key messages: that most people in the world disabled by head-
ache (or migraine) are not and in the foreseeable future will not be patients, for want 
of access to care (see above); and that many should not seek to be patients, but still 
need help in some form (see Chap. 15).

GPAC appears not to speak for everyone. But it is true that migraine accounts for 
the largest share by far of the global headache-attributed burden (see Chap. 9), and 
especially true if those cases of MOH that arise from migraine (the majority) are 
considered part of the spectrum of migraine [31, 57]. This approach was sensibly 
adopted by GBD2016 ([31, 58]; also, Chap. 9).

13.6  �Concluding Remarks

The barriers to effective headache care are high everywhere in the world and in 
many places insurmountable by the majority of those needing care. If advocacy—
for more headache research and better headache care—is the means by which they 
will be dismantled, it has been largely in vain so far. Despite irrefutable evidence of 
the prevalence, burden and cost of headache disorders, it may be that results will 
come only after a very long haul. But it is crucially important that advocacy contin-
ues. The arguments for change are now uncontestable—but they have to be put to 
those who can make change happen. And, it appears, they will have to be repeated, 
again and again.

There are glimpses of light and small successes here and there, and these may 
help advocacy in other parts of the world. Actions at national levels must combine, 
in collaboration with WHO and the Global Campaign against Headache. GPAC, 
with the commitment of its many persuasive partners, will, hopefully, deliver on its 
promises [56]. If they work together, through these agencies, the many national and 
supranational professional and lay groups will find hitherto-closed doors are, at last, 
slowly opening.
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14.1  �Introduction

Chapter 13 described the barriers that stand in the way of effective headache care, 
high as they are, and insurmountable for many. They need dismantling. The task, 
addressed here, is not an easy one: the barriers are multiple and in many cases 
entrenched.

Advocacy has an important role (see Chap. 13), but it is supportive only: it can-
not achieve much on its own. What is needed is a concerted programme of action, 
focused in its strategy, tactically coherent and demonstrably built on sound data. 
Also required is political will, and this needs credible partners to foster it.

14.2  �WHO and the Global Campaign Against Headache

The World Health Organization’s acknowledgement of headache disorders and its 
commitment to their better management have stood for 20 years [1–5]. Their global 
survey found major public-health challenges posed by headache, which were simi-
lar throughout the world ([4]; also, Chap. 5). So were the six actions needed, for 
which WHO set out a template, along with a series of messages aimed at the govern-
ments of the world [4].

The ingredients of this template are recognizable in the activities of the Global 
Campaign against Headache [6–10], described later.

14.2.1  �Knowledge Gaps Must Be Filled

Knowledge to inform policy is incomplete, with large geographical gaps [4, 11]. 
Further well-conducted epidemiological studies, incorporating population-based 
measures of individual and societal burdens, are needed in many countries, and 
especially in those that are resource-poor [4].

14.2.2  �Healthcare for Headache Disorders Must Be Improved

Worldwide, reportedly, about 50% of people with headache are primarily self-
treating, without contact with health professionals [4].

Actually, this does not appear unreasonable: much tension-type headache (TTH) 
and some migraine manifests only as infrequent and/or mild attacks. On the other 
hand, this estimate almost certainly reflects biased reporting by professionals who 
see patients (usually at the bad end of the spectrum) rather than people with head-
ache. If the proportion of people diagnosed is a better reflection of quality and reach 
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of headache services, which is likely, there is much room for improvement in all 
world regions: at best it is 40%, meaning that a majority of people with headache 
disorders are disenfranchised [4]. For medication-overuse headache (MOH), a high 
cause of disability, the proportion is 10% (90% not) [4]. Since this disorder is both 
preventable and remediable, but unlikely to resolve without medical care, this is a 
catastrophic failure of healthcare, with major adverse health and economic 
consequences.

Guidelines for diagnosis and treatment support better management, particularly 
by non-experts in primary care. That many countries have none in place, especially 
low-income countries, is a low-cost opportunity for substantial service improve-
ment [4]. Again worldwide, investigations are performed in high numbers to sup-
port diagnosis [4]. This is not expected, since headache disorders mostly do not 
require investigations, either for diagnosis or assessment. With guidance, substan-
tial reductions are possible, and the resource savings (negative cost) can be chan-
nelled into better medical care.

Assessment of headache impact is an essential part of management, especially 
where resources are limited, allowing them to be directed efficiently. Existing 
instruments are easy to use [12–14], but employed in only a quarter of responding 
countries [4]. This also is a low-cost opportunity for improvement.

Many effective drugs exist for headache disorders [15], but countries in all 
income categories identify lack of access to them as a barrier to best management 
[4]. A highlighted point was that triptans ought to be more widely available, and 
used in preference to ergotamine, which, globally, they are not. Ergotamine is 
cheaper, but less effective, more toxic and more liable to accumulation and overuse 
[15]. Reimbursement of drug costs is, for many people, the key to better access to 
drugs. Reimbursement has obvious societal cost implications, but these must be 
considered in full: given the cost-effectiveness of most drugs for headache, wider 
reimbursement appears to be a sensible policy from a societal perspective.

14.2.3  �Headache Services Must Be Organized

The headache disorders that cause most population ill health are migraine, TTH and 
MOH (see Chaps. 2 and 9). It is primarily for these disorders that headache services 
throughout the world must cater.

The numbers are central to the problem and largely dictate the response to it. In 
each million of the population, some 67,000 adults and 13,000 children or adoles-
cents would benefit from care, while very conservative assumptions about uptake 
(people who will seek available care as a percentage of those who should), and 
about the time required per patient to deliver adequate care, lead to the calculation 
that 39 doctors, doing nothing but treat headache, are required to provide it (see 
Chap. 15). In the European Union, for example, almost 20,000 doctors must prac-
tise solely in the field of headache to meet the care needs of its 500 million people.

14  Dismantling the Barriers



188

Daunting this may be, but it is a poor excuse for inaction. This simply ignores not 
only the problem but also, and more pertinently, its humanitarian and economic 
consequences.

Headache services need to be delivered efficiently, equitably and countrywide. 
Organization of services to achieve this is a challenge with, perhaps, no single, 
complete and universally appropriate solution, but the numbers again dictate: head-
ache services must be based in primary care (see Chap. 15). Specialist services are 
required by only a very small minority and, importantly, should be reserved for 
these because they are costly: the proportion currently seen by specialists (10%) is 
far in excess of this [4]. Most headache diagnosis and management require no more 
than a basic knowledge of a relatively few very common disorders (see Chap. 2), 
along with standard clinical skills, which every physician should have; neither spe-
cial investigations nor equipment are necessary. These are the criteria by which it is 
recognized that a particular area of clinical practice belongs in primary care. At the 
same time, primary care has long been acknowledged as where patients generally 
prefer to be treated [16], and furthermore, it is usually provided at lower cost [17]. 
A strong efficiency-based argument therefore exists for expanding primary-care 
management of headache disorders, and this is particularly so in countries where 
health-service reforms are, generally, shifting priority towards primary care 
[18–21].

14.2.4  �Education Is a Central Pillar of Effective  
Headache Services

First among the contributors to poor care is that people with headache do not consult 
doctors: only a minority seek medical help, even where it is potentially available 
[4]. This seems strange, but the reasons for it (discussed in Chap. 13) include a lack 
of general awareness—complete, in many parts of the world—that headache disor-
ders have a biological basis and should receive medical attention.

A second, reinforcing reason is that those who do seek help are likely to encoun-
ter doctors less than willing to treat them, and be sent away discouraged. This, too, 
has a number of causes, but chief among them, and self-perpetuating, is that doctors 
generally are not well trained to treat headache ([4]; also, Chap. 13). Low priority 
accorded to headache disorders, despite increasingly clear evidence that this is 
wrong—both from a public-health perspective and in view of the serious economic 
consequences (see Chaps. 4 and 12)—means they are given little emphasis in medi-
cal training (worldwide, just 4 h in courses lasting 4–6 years [4]). Educational fail-
ures cause this evidence to be unseen or ignored.

Poor training translates later into misdiagnosis, mismanagement and poor out-
comes, which waste healthcare resources while tending to make the initial problem 
worse. Doctors as well as patients find this discouraging.
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Even doctors trained and genuinely interested in headache are commonly con-
strained because resources are not allocated to its management. But under-resourcing 
for whatever reason, while a factor in undertreatment, is not a complete explanation 
of it. The diffusion of triptans worldwide may be slow because of their cost, but 
good headache management is not achieved merely by prescribing triptans [15] and 
rarely entirely dependent upon access to this class of drug.

Lack of education—at all levels—was seen in WHO’s survey as the key issue 
impeding good management of headache [4].

Better professional education ranked far above all other proposals for change 
(75% of countries that responded to the enquiry) [4]. Professional education needs 
to impart knowledge of only the few headache disorders of public-health impor-
tance to minimize the risk of failed or delayed diagnosis, which occurs too often, 
and to support early and appropriate therapeutic intervention. Professional educa-
tion improves usage of available treatments, with better outcomes and avoidance of 
wastage [22, 23], and encourages follow-up, so often omitted but crucial to good 
outcomes. Because most headache should be treated in primary care, the emphasis 
in professional education should first be on undergraduate training, in medical 
schools, requiring changes to the undergraduate curriculum. Secondly, it should be 
on continuing medical education for general practitioners.

Limited-access and suboptimal professional care bring the certainty of self-
treatment. Worldwide, at least 50% of people with headache are primarily self-
treating, without any contact with health professionals [4] (the true proportion is 
probably much higher, since the survey depended largely on contact with profes-
sionals and was conducted only in countries where this was possible). Therefore, 
education of people with headache—about how to self-treat their headaches effec-
tively and efficiently, and how and when (and when not) to engage with professional 
care—is of similar importance [4].

14.2.5  �National Professional Organizations  
Should Be Supported

National professional headache organizations for headache disorders exist in two 
thirds of countries that responded, with a very marked difference between high- and 
upper middle-income (71–76%) and low-income countries (16%) [4]. The true pro-
portions may be much lower, since respondents were much more readily identified 
in countries with such organizations.

Where they exist, these organizations have clear roles in promoting education, in 
producing locally relevant management aids including guidelines, and in importing 
knowledge and international standards through links to international groups. 
Support for the establishment and maintenance of these organizations appears 
highly worthwhile [4].
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14.2.6  �Political Will and Public-Health Policy

For all of these steps, there is a need for political recognition—firstly that the prob-
lem exists and secondly that it demands remedial action. WHO’s report [4] should 
leave no doubt in the minds of health policy makers that headache disorders com-
mand their attention and can no longer be regarded as simple inconveniences unde-
serving of medical care. Apart from the humanitarian burden of pain and debility and 
the public ill health arising from headache, the financial costs of headache disorders 
to society through lost productivity are enormous ([24–30]; also, Chap. 12) (and far 
in excess of healthcare expenditure on headache [24, 31]). The arguments for invest-
ment in well-organized headache services, supported by education, are irrefutable.

Governments, say WHO very clearly, need to take note [4].

14.3  �The Response

The problem then resolves into this: how to get the many people with headache to 
knowledgeable and equipped primary-care physicians, backed up by specialist care 
when needed, everywhere in the world?

Over 20 years ago, these arguments were put to WHO: that headache disorders 
were ubiquitous, prevalent and disabling, and mostly treatable; that barriers to care 
maintained large gaps between need for treatment and its provision; that heavy bur-
dens persisted that could be alleviated; and that these arguments established head-
ache as a global public-health priority, which WHO itself ought to take action upon. 
WHO’s initial response, quite reasonably, was to this effect: “If you believe that 
headache disorders should be among our priorities, prove to us that they should be”.

That proof came from the Global Burden of Disease Study 2000 (GBD2000), 
published in World Health Report 2001 ([32]; also, Chap. 9). Migraine was included, 
and on the collated evidence then available shown to be in the top 20 causes of dis-
ability worldwide (19th overall, and 12th in women). WHO’s ultimate response, 
coming 2 years later, was the launch of the Global Campaign against Headache [6].

Initially the Global Campaign operated as a partnership between WHO, 
International Headache Society (IHS), European Headache Federation (EHF) and 
World Headache Alliance (WHA), all co-signatories to a Memorandum of 
Understanding. Lifting The Burden (LTB) was created to direct the Campaign in 
2009, a legal entity in its own right, incorporated in the UK [11]. Two years later, 
LTB was invited into official relations with WHO [10]—a marker of considerable 
success in its formative years. More broadly based now, the Global Campaign is 
best described as a collaboration between WHO, international non-governmental 
organizations, academic institutions and many willing individuals around the world. 
Its academic base at the Norwegian University of Science and Technology (NTNU) 
is enthusiastically embraced within NTNU’s interests and research priorities of 
headache and global public health [33].
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It is important to be clear about what the Global Campaign is not. Firstly, it is not 
an advocacy campaign: advocacy is only one, albeit important, part of its scope. 
Secondly, it is not aimed solely at developing countries. It is true that most people 
with headache live in developing countries, and true also that, in many of these 
countries, headache is not even recognized to be a medical disorder. But in all 
developed countries, headache is both underdiagnosed and undertreated, and there 
are unmet needs in these as well [34–37].

14.4  �Activities of the Global Campaign

As originally conceived, the Campaign defined three objectives, the culminations in 
turn of three “stages” [6, 7]. The first, and LTB’s priority since the Campaign launch, 
was to know the nature and size of the burden of headache in all regions of the world 
(“knowledge for action”). For this purpose, it would gather the data upon which 
successful advocacy must be mounted, and to understand the scope and scale of the 
problem to be solved. The second objective (“awareness for action”) would use this 
knowledge, to show policy makers and other change agents that they needed to act. 
While LTB is not an advocacy organization, it recognizes advocacy as a necessary 
intermediate step in achieving its third and ultimate objective: to reduce the burden 
of headache worldwide (“action for beneficial change”) [6–10].

As the Campaign proceeded, the three stages resolved into two interdependent 
themes, with a common ultimate purpose [33]:

•	 Headache-related healthcare needs assessment (globally and locally);
•	 Formulation of an adaptable model for intervention.

14.4.1  �Headache-Related Healthcare Needs Assessment

The necessary steps in healthcare needs assessment for headache disorders are, first, 
the recognition and description of those that contribute to public ill health and dis-
ability and, second, measurement of the burdens these impose.

14.4.1.1  �Classifying Headache

A systematic classification of the types of headache (over 200 are listed in the 
International Classification of Headache Disorders (ICHD-3) [38]) underpins the 
recognition, description and measurement of those that contribute to public ill 
health and disability. The classification system promoted by WHO, and adopted 
globally, is the International Classification of Diseases (ICD).
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The 11th edition of ICD (ICD-11), published in 2018 [39], not only has a sepa-
rate section on headache disorders for the first time but also aligns with ICHD-3. 
LTB played three roles in creating this new section: it reviewed and commented 
upon the linear structure of the headache classification in order to maintain this 
alignment; it provided descriptions of the headache disorders included; and it helped 
develop the methodology for field-testing of the section.

14.4.1.2  �Describing the Burden of Headache

To know the nature and size (scope and scale) of the burden of headache in all 
regions of the world required two major steps. The first, completed in 2007, was to 
bring together all evidence then published of this burden worldwide [11]. The sec-
ond, still ongoing, was to set up new studies in those parts of the world where the 
evidence was (in some cases, is) lacking or of poor quality.

There was need for this. Even up to 2007, very little was known of the prevalence 
or burden of any headache disorder for more than half the people of the world: those 
living in most of the Western Pacific Region, including China, all of South East Asia 
including India, all of Eastern Europe including Russia, most of the Eastern 
Mediterranean Region and most of Africa [11].

Before starting, there were methodological issues to be addressed [40]. In pub-
lished burden-of-headache studies, the methodology had been variable, hindering 
comparisons, and not always adequate, hindering interpretation. For this second 
step, therefore, better—and standardized—methodology was needed, especially for 
application in developing countries with relatively inaccessible populations. This 
project itself had three parts, with three outputs: (a) review of the literature and a 
discussion of the headache-specific epidemiological issues [40]; (b) formulation of 
practical methodological guidelines, by convening an expert consensus group (who 
met at NTNU) and undertaking wide consultation ([41]; also, Chap. 6); (c) develop-
ment of a survey instrument (the HARDSHIP questionnaire) based on expert opin-
ion and worldwide empirical field testing ([42]; also, Chap. 7).

Then, collaborating with many local investigators and, crucially, with successive 
GBD studies (see Chap. 9), the Global Campaign informed the latter by conducting 
new population-based surveys—16 completed or planned so far, in adults, focusing 
on the major geographical knowledge gaps. In the African Region, large and diverse, 
little was known of the burden of headache anywhere. Studies are completed in 
Zambia [29, 43] and Ethiopia [30, 44], and two are starting in Benin and Cameroon. 
In the Region of the Americas, the burden of headache is well-documented in the 
USA, but published burden data are of questionable quality in Central and South 
America. New studies are underway in Peru and planned in Brazil. In Eastern 
Mediterranean Region, the very sparse data have been supplemented by studies in 
Pakistan [45] and in Saudi Arabia and Morocco (both in analysis). In the European 
Region, the former USSR was a high priority because little knowledge of headache 
burden existed in this very large area. Studies have been completed in Russia [46–
48], Georgia [49] and Lithuania [50]. The Eurolight project, an activity supported 
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by a grant of the EC Public Health Executive Agency, harvested information in 
Austria, France, Germany, Ireland, Italy, Lithuania, Luxembourg, the Netherlands, 
Spain and the UK, showing the total annual cost of all headache in the European 
Union to be an astronomical €155 billion [24]. Throughout the large and diverse 
South East Asia Region, no data existed on the prevalence or burden of headache. A 
study has been completed in Karnataka State [51, 52] but, since extrapolation to all 
India from an enumerated population of about 12,000 within one State may not be 
appropriate, another study is underway around Delhi. A nationwide survey in Nepal, 
funded through NTNU and the Central Norway Regional Health Authority, has 
shown very high headache burden in this very poor country, and a strong association 
between migraine and altitude of dwelling [53, 54]. Finally, in the Western Pacific 
Region, with relatively little known of the burden of headache, studies are com-
pleted in China [27] and Mongolia (in analysis).

Many of these studies have been summarized ([55]; also, Chap. 8), and all have 
contributed to iterations of GBD. GBD studies translate prevalence data into bur-
den, quantified as years lived with disability (YLDs). They do this by applying dis-
ability weights (DWs) for the many and various health states generated by living 
with disease (see Chap. 9). LTB’s concerted data-collection effort allowed replace-
ment of many of the assumptions of earlier GBD studies with empirical data, so 
supporting increasingly accurate estimates. Thus, by GBD2016, migraine had 
ascended to second place (first in adults under 50 years) in the top specific causes of 
disability worldwide ([56, 57]; also, Chap. 9). MOH was ranked 18th in GBD2013 
[58], and both GBD2016 and GBD2017 established headache disorders, collec-
tively, as second among the groups of related disorders [56, 59].

In addition to these adult studies, LTB developed methods for school-based stud-
ies of child and adolescent headache burden, testing them in a pilot study in Austria 
and Turkey [60], and applying them, so far, in nine national studies in Turkey [61], 
Serbia, Lithuania, Zambia and Ethiopia (all in analysis), and in Iran, Benin, 
Cameroon and Mongolia (in progress).

A key component of the burden of headache, of enormous socioeconomic and 
therefore political importance, is the very substantial lost productivity among the 
workforce affected by headache. Work impact studies in Turkey have provided 
direct empirical evidence of this [25, 26].

The Campaign’s second objective (“awareness for action”), to persuade govern-
ments and other health-service policy makers, healthcare providers, people directly 
affected by headache and the general population that headache must have higher 
healthcare priority, has been largely achieved by LTB’s collaboration with GBD. For 
the US Congress [62], and all other questioning agencies that influence resource 
allocation to headache research or care, there can be no further doubt regarding the 
scale of headache’s societal burden. Even in 2011, in a joint publication with LTB, 
WHO had sent this message to all the Ministries of Health of the world:

“The facts and figures … illuminate the worldwide neglect of a major cause of public ill-
health and reveal the inadequacies of responses to it in countries throughout the world” [2].

Nothing more succinctly apt could, or can, be said.
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14.4.2  �Healthcare Interventions

The Campaign’s third objective reflected what was and is its ultimate purpose [6, 7, 
10]: effective intervention (“action for beneficial change”), to be achieved by work-
ing with local policy makers and principal stakeholders. The planning, implementa-
tion and evaluation of healthcare services for headache as the solution to headache 
are forms of health-services research, backed by scientific method. The solution is 
necessarily adapted to the needs, infrastructure and resources of the country in 
which intervention occurs.

Global Campaign activities here are on five fronts, involving empirical, health-
services and action research.

14.4.2.1  �Development of Practical Management Aids

These are needed to support interventions [15], aimed at general practitioners (GPs) 
and other non-experts in primary care, where, it is expected, interventions will 
largely be based (see below).

They include diagnostic aids based on ICHD-3 [38], assessment aids [12], man-
agement principles and recommendations [15], an outcome measure to guide fol-
low-up [13, 14], information leaflets for patients [15], and translation protocols so 
that all of these, developed in English, can be rendered useful to non-English speak-
ers [63–65].

14.4.2.2  �Proposals for Headache Service Organization and Delivery

These proposals describe structured headache services ([66, 67]; also, Chap. 15).
Healthcare solutions to the problem of headache must recognize the problem as 

it exists locally. They often depend upon the planning and implementation of new 
headache services rather than improvement of those that currently exist—because, 
in many countries, none do on any formal basis. There are key questions to be 
answered: how should headache services be structured, organized and delivered: 
where, to whom, by whom, how much and with what objectives? The answers often 
depend upon resource availability, but there is a general agreement (see above) that 
headache services must be based in primary care [4].

LTB has, with the European Headache Federation (EHF), developed an organi-
zational model on three levels: primary care, an intermediate level, and specialist 
headache care reserved for the quite small proportion of people (maybe 1%) who 
need it (see Chap. 15). While the model is for Europe, it is very adaptable for less 
well-resourced countries (the focus of LTB’s work).
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14.4.2.3  �Effectiveness of GP Education

Educational failures are often the root cause of headache-care failures [4], with 
headache disorders not well understood or recognized, and commonly misdiag-
nosed and mismanaged. Education of GPs and other primary healthcare providers 
in good headache management, according to a basic syllabus, and instruction in the 
effective use of what are often limited resources, are therefore an integral part of 
intervention, an essential pillar upon which success depends [4, 66].

But it is not sufficient merely to educate: education must be shown to achieve its 
purpose. Enquiry into and demonstration of the effectiveness of GP education are 
the aims of a project begun in Estonia [22, 23].

14.4.2.4  �Service-Quality Evaluation (SQE)

SQE is explored further in Chap. 16. While healthcare solutions to headache, as it 
exists locally, should self-evidently be the best possible, there had been no agree-
ment on the meaning of “best” in this context. Consequently, there was no estab-
lished methodology for evaluating headache services, or standard against which to 
evaluate them. Two key questions identified themselves: how is “quality” defined in 
the context of headache services, and from whose perspective(s), and, in the light of 
a definition of quality, by what means should headache services be evaluated?

Through a worldwide process of consultation, LTB, again in collaboration with 
EHF, has produced answers to these questions, developing both a definition and a 
set of quality indicators coupled with methods to apply them [68, 69]. These are 
being empirically validated in various countries, in specialist centres [70–72] and in 
primary care (in progress).

14.4.2.5  �Implementation and Evaluation of Actual Interventions 
in Selected Countries

The tactical approach to effective intervention first and absolutely requires local 
champions. Secondly, it requires agreement upon the desired and achievable objec-
tives—which should be based on local needs assessment—and upon local 
priorities.

LTB is collaboratively involved in projects in Georgia, setting up a headache 
service in a country where none existed, and where there was little infrastructure to 
build upon [73]; in Russia (in Sverdlovsk Oblast, centred in Yekaterinburg), imple-
menting a 3-level service delivery model [74]; and in China, integrating headache 
services within the ongoing healthcare reform, with service provision mainly in 
primary care but supported by 31 specialist headache centres throughout the coun-
try [75, 76].
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Quality—its meaning and measurement—is the subject of Chap. 16. Assessing 
the effect of interventions is methodologically challenging, but necessary. Ideally it 
is done in terms of outcomes (reductions in population burden attributable to head-
ache), but this is especially difficult. The final step in any intervention, if evaluation 
indicates this to be necessary, is to revise and re-apply the modified interventions in 
plan-do-study-act cycles, using standard management-of-change methodology (see 
Chap. 16).

One of WHO’s messages in 2011 was “Poor knowledge and understanding of 
headache lead to misdiagnosis, mismanagement and poor outcomes which, often, 
not only waste health-care resources but also make the initial problem worse—add-
ing to headache-related burden” [4]. Through more efficient use and avoidance of 
this wastage, resources already allocated to headache can be made to go further, 
achieving quite a lot more than they do. But the major cost-benefit opportunity 
comes through reduction in the consequential financial costs of headache.

In a direct collaboration with WHO, LTB has assessed cost-effectiveness of 
structured headache services supported by educational initiatives aimed at both 
healthcare providers and people with headache (the public) ([77]; also, Chap. 15). 
More detailed cost-effectiveness analyses are underway. More is said about these in 
Chap. 15, but they confirm, as WHO predicted [4], that intervention in the form of 
structured headache services has the potential to be cost-saving. This is a crucial 
demonstration. Thought must obviously be given to paying for what the Campaign 
seeks to achieve: beneficial change, in a world of competing demands and scarce 
resources. These analyses show that it can be done.

14.4.3  �Building Research Capacity

Research experience and capacity are often very limited, especially in low-income 
countries where many Global Campaign initiatives are undertaken [78]. Training in 
the research methods involved in implementing and testing new headache services 
is also, therefore, an integral part of any interventional project.

LTB provides such training through its many collaborations with local 
investigators.

14.5  �Concluding Remarks

Dismantling the multiple, substantial and often entrenched barriers that stand in the 
way of effective headache care is not an easy task. The Global Campaign against 
Headache is a structured, coherent stepwise action programme, undertaken in 
response to a clear and measured global need, with the ultimate objective of reduc-
ing the burden of headache worldwide. Its many activities involve many partners—
including WHO—in more than 35 countries.
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15.1  �Introduction

Earlier chapters have described the societal impact of headache disorders (Chaps. 4, 
8 and 9), and their recognition by the World Health Organization (WHO) from 2000 
onwards as a high-priority public-health concern ([1–4]; also, Chap. 5). Over this 
period, headache disorders have come to be acknowledged as the second highest 
cause of disability in the world ([5–7]; also, Chap. 9). Three only of the more than 
200 headache disorders classified by the International Headache Society [8]—
migraine, tension-type headache (TTH) and medication-overuse headache 
(MOH)—account for almost all headache-attributed burden ([5–7]; also, Chaps. 
2–4, 8 and 9): These disorders are common and in many cases lifelong conditions 
(Chap. 2), associated with recognizable and substantial burdens that include per-
sonal suffering, disability, impaired quality of life and financial cost ([9]; also, 
Chaps. 4 and 12). Their impact extends beyond those immediately affected ([9]; 
also, Chaps. 4 and 8–12).

Not surprisingly, in countries where data are available, large numbers of people 
with headache are seen by physicians [10, 11]. For example, in a United Kingdom 
(UK) study based in primary care 20 years ago, 17% of registered patients aged 
16–65 years had consulted a general practitioner (GP) because of headache, and a 
large proportion (9%) were referred to secondary care [12]. Since, in the UK, virtu-
ally everyone is registered with a local GP, these are closely indicative of population-
based statistics. As a consequence, neurologists, who received by far the most of 
these referrals, reported that up to a third of all their patients consulted for headache, 
more than for any other neurological condition [10].

Despite this, everywhere in the world, headache care reaches only a minority of 
those who might be considered to need it ([4, 13–18]; also, Chap. 13). Chapter 14 
proposed the solution: structured headache services [4, 19, 20].

Of course, fully developed health services for headache, delivering care equita-
bly and nationwide to large numbers of people, will consume significant healthcare 
resources. But what this means is not that their priority should be questioned; this is 
established beyond doubt (see Chap. 14). Rather, it means that their organization 
calls for efficiency and attention to cost-effectiveness. Here, the service model, 
adaptable and supported by educational initiatives, is described in detail.

15.2  �The Status Quo: Inefficient and Failing,  
and Not Only in Low-Income Countries

There is a worldwide context, identified 20 years ago, of low priority accorded to 
headache disorders in the queue for healthcare resources [21]. Thirteen years later, 
WHO’s Atlas of Headache Disorders and Resources in the World 2011 described a 
world of enormous, largely remediable but mostly untreated public ill health attrib-
uted to headache ([4]; also, Chap. 5).
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Studies in wealthy countries such as the United States of America (USA) and UK 
found that only two thirds of adults with migraine were correctly diagnosed, only 
half were consulting healthcare providers, yet over 60% of those not consulting 
exhibited high migraine-related disability [15]. The Eurolight study in ten countries 
of the European Union (EU) [22, 23] included indicators of adequacy of medical 
care [18]. With the focus again on migraine, the findings were depressing. Among 
1175 participants in the ten countries reporting frequent migraine—on more than 5 
days per month, indicating unambiguous need for preventative medication—fewer 
than 20% had seen a healthcare professional (GP or specialist). In most countries, 
fewer than 10% were receiving what might be considered adequate acute treatment, 
and even smaller proportions had the preventative medication for which they were 
clearly eligible. In other words, the authors of this report concluded, in wealthy 
Europe, too few people with migraine consult physicians, and migraine-specific 
medications are used inadequately even among those who do [18]. Is there hope at 
all for people with headache in less well-resourced countries?

In Russia, population-based data showed that only 15% of people with headache 
were consulting, one third of these—far too high a proportion—going directly to 
neurologists [24, 25]. In Estonia, with better-developed primary care and referral 
systems, the proportion sent by GPs to neurologists (prior to an educational inter-
vention) was a similar 39.5% [26]. In Nepal, almost three fifths (58%) of partici-
pants with headache in a population-based survey had consulted a professional 
healthcare provider (HCP) in the previous year, and 8% had seen a specialist of 
some sort [27]. These findings, in a low-income country, suggest better availability 
of healthcare than in many other, wealthier countries: for example, in Japan [13] and 
Taiwan [28], in EU countries [15, 18, 29] and in North America [15, 30, 31].

But, of course, all was not as it seemed. The survey in Nepal included a very 
wide range of HCPs in the count of “medical consultations”, some with no counter-
parts in many other countries, or who would not be accredited as health profession-
als [27]. When pharmacist consultations (15%) were excluded, the consultation 
proportion fell to 43% [27], similar to the 47% in China [32]. When consultations 
only with physicians were considered, probably the most salient comparison, the 
proportion (less than 19%: GPs 11%, specialists 8% [27]) was much lower than 
those elsewhere [13, 15, 18, 29–32]—except for Russia [24, 25]. Further, Nepal has 
no headache specialists, and few neurologists or neurosurgeons, so “specialist” 
consultations were most likely with ophthalmologists, ENT specialists or psychia-
trists [27]. In other words, these findings reflected high demand without indicating 
good care: on the contrary, headache-attributed burden in Nepal remains egre-
giously high [33].

These Nepalese findings are given emphasis for a reason relevant to what follows 
in this chapter. The authors took a positive view: over half of survey participants 
with headache had engaged at some level with professional healthcare [28], a pro-
portion well in line with international recommendations for headache service orga-
nization and delivery ([20]; and see estimates below). This indicated that capacity 
was available within the health services of even this low-income country that could 
be built upon in a programme aimed at improvement [27].

15  The Healthcare Solution to Headache
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15.3  �Proposals for Change

So to the solution: nationwide, educationally supported, structured headache ser-
vices, integrated within a country’s healthcare system, efficiently, effectively and 
equitably mitigating the personal and societal burdens of headache.

Their focus should be on migraine, TTH and MOH. Other headaches, although 
generally much less common, are nonetheless important, since they may be symp-
toms of underlying disorders that threaten health and wellbeing. These secondary 
headaches [8] require both correct and timely diagnosis and effective treatment, 
sometimes urgently in order to prevent serious consequences (see Chap. 2). 
Management of these is, essentially, treatment of the causative disorders and outside 
the ambit of headache services. On the other hand, their recognition must be the 
responsibility of the services to which affected patients present—most likely to be 
headache services when headache is the symptom. So adequate provision is needed 
for this also.

Proposals for change must build on the health services that exist, in whichever 
country, wherever it is in the world, accepting that these are differently structured 
and usually inadequately resourced. In the face of very high levels of need for 
headache-related healthcare (see below), they must be readily adaptable, as well as 
efficient, effective and equitable, to match what is achievable in any country while 
making best use of resources that are available. They should formulate a basic 
model of healthcare organization rationally spread across primary and secondary 
healthcare sectors, with due regard for the different skills and levels of expertise in 
these sectors.

15.3.1  �Headache-Related Healthcare Needs Assessment

Existence of a health disorder does not translate directly into need for professional 
healthcare. Need is generally defined with regard to potential for benefit (there is no 
need for something that will not in some way be helpful). The proposal that every-
one with headache would gain benefit from professional headache care might be 
arguable, but the suggestion that they all have a need for care must be constrained 
in a resource-limited world. Need predicated on anticipated benefit must rise above 
a threshold of benefit and be judged with due regard to benefits achievable by other 
means. These stipulations are at the heart of health economics and policy, and dic-
tate constraints to whatever is proposed.

Thresholds are hard to set objectively, although needs assessments are highly 
sensitive to them. With regard to headache, many people treat themselves, some 
through necessity, others from choice. Those who do so are not only those who are 
less severely affected [15]; many choose self-management when they expect the 
marginal benefit of professional involvement in their care to be small (subthreshold 
benefit negates need). Here is a problem, because expectations are quite often 
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unrealistic—too high or sometimes too low—so that needs assessments based on 
what people currently do [10–18, 24, 25, 27–32] have very questionable validity. 
This is more so when service improvement is planned: a better service—if “better” 
means delivering enhanced benefit—should see greater usage than a poor service it 
replaces (discovered need). While planning must factor this in, it is difficult to 
estimate.

Aside from these consumer-driven issues, another is also threshold-dependent. 
Cash-limited health services seek value for money: they will discount assessed 
needs, however great, whenever utility gain per unit of healthcare resource con-
sumption will be low. In headache medicine, the potential for benefit from profes-
sional healthcare is generally greatest among those worst affected, so that health 
policy might reasonably focus on these. Further, both migraine and MOH, in most 
cases, can be effectively treated at rather low cost ([34]; and see below).

The approach in this chapter to needs assessment—estimating how much profes-
sional care should be provided—is conservative: it will underestimate rather than 
overestimate need. Any other approach would be unhelpful—as will become 
apparent.

A first assumption is that only those with disabling headache are in need of pro-
fessional care. The implication that others can adequately look after themselves is 
possibly unfair, but the assumption respects a reasonable view of priority. About 
two thirds (66%) of the world’s population are aged 15–64 years [35], these being 
the years during which headache disorders tend to be particularly troublesome. 
About 25% are aged 14 or under [36]. With regional variations, in every million 
people living in the world, there are 660,000 and 250,000  in these age groups, 
respectively. Primary headache is less common, and less troublesome, in older 
people [7].

Best epidemiological evidence ([7]; also, Chaps. 8 and 9) suggests about 15% of 
adults aged 15–64 have migraine. This number is a global average, still based on 
incomplete data (see Chap. 9): population-based studies in many countries have 
found adult prevalences well in excess of 20% ([37]; also, Chap. 8). Some 80% of 
these (i.e. 12% of adults) are significantly disabled through severe pain and/or debil-
itating associated symptoms [38]. Perhaps another 25%, although again there are 
wide variations, have occasional other headaches, mostly episodic TTH (see Chap. 
8), which generally is not regarded as significantly disabling ([39]; also, Chaps. 2 
and 9). About 1.5% (the proportion varies greatly from country to country) [40] are 
highly disabled by MOH. In other words, in every million people in the world, there 
are approximately 80,000 adults disabled at least to some extent by migraine 
(660,000 adults ∗ 0.15 [prevalence] ∗ 0.8 [proportion disabled]), and therefore in 
need of headache care, and a minimum of 10,000 with MOH (660,000 adults ∗ 
0.015 [prevalence]), all of whom need care because this disorder will not otherwise 
resolve. Note that the total (90,000 out of 660,000 [13.6%]), which effectively 
ignores TTH, is of the order only of one third of the estimated prevalence of head-
ache including TTH ([5]; also, Chap. 9), which, arguably, is overconservative.

Needs arise in the child and adolescent populations also but are more difficult to 
quantify because there are fewer data. Headache is apparently as common in 
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children as in adults, with an estimated 1-year prevalence in excess of 50% (based 
on rather sparse data) [41]. But it has different characteristics (see Chap. 3). It is 
clear that migraine prevalence is lower in children [41], dependent upon age and 
reaching adult levels during the course of adolescence, but undifferentiated head-
ache largely fills its place, albeit with less disabling consequences (Chap. 3). In the 
absence of better data, a conservative but reasonable working basis is that headache 
care needs in these age groups are, per head, half those of adults [20]: another 
17,000 in each million of the population (250,000 children/adolescents ∗ 0.136/2 
[half adult need]).

15.3.2  �Service Provision Requirement

Upon these statistics, with some further assumptions (Table 15.1), it is possible to 
make estimates of service requirements (Table 15.2).

First, need for care is distinguished from demand. The two overlap, but they are 
not the same—each can exist without the other. Need for professional headache 
care, defined as above, becomes demand only in those who seek care (which is not 
everyone with need (see Chap. 13)). Complex factors, not all well understood, gov-
ern healthcare utilization by people with headache [15]. Unavailability of good care 
is one, and self-perpetuating, since demand is sensitive to this, suppressed regard-
less of need. Evidence suggests that demand for headache care is expressed by only 

Table 15.1  Assumptions in estimating service requirements to meet headache-related healthcare 
demand in a population

Assumption Argument

The average 
consultation need per 
adult patient is 1.25 h 
per 2 years

This average is within a wide range of variation, mostly according to 
diagnosis but also subject to level within the healthcare system: 
consultations in specialist care are usually longer, reflecting case 
complexity. In most cases, a longer first consultation, with diagnostic 
enquiry and impact assessment (up to 45 min in specialist care), will 
be followed by 1–3 shorter review appointments in the first 2 years

The average 
consultation need per 
child or adolescent 
patient is greater: 2 h 
per 2 years

Expert opinion cites the need for additional enquiry into family 
dynamics, schooling and peer relationships as issues relevant to 
management success

No wastage occurs 
through failures by 
patients to attend 
appointments

This assumption appears manifestly false, but wastage of this sort is 
very difficult to predict in the context of proposals for service 
improvement. At present, it is commonly discounted by overbooking

Each full-time 
healthcare provider 
(HCP) is available for 
1380 h/year of 
consultation time

One day per week is assumed for non-clinical work (administration, 
audit and continuing professional development); each week therefore 
allows 4 days, each of 7.5 h, of patient contact time. Only 46 weeks 
are worked per year
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50% of those who might be considered in need [12, 13, 15, 42], but the assumption 
is made here that better and more accessible services will increase this to 75% (still 
leaving 25% of need unmet).

Second are a range of assumptions about time. Inpatient management is ignored: 
the need for it in the management of primary headache is very low. Admission is 
sometimes good practice, because of comorbidities, or for detoxication in MOH, 
but only in a tiny percentage of all presenting patients. The multiple assumptions 
relating to time allocations therefore consider only ambulatory care. They are based 
on expert views of requirement [20], again tempered with conservatism.

Despite this deep conservatism pervading the assumptions, Table 15.2 sets out 
very challenging estimates of service requirement. While they may be imprecise, 
two conclusions follow.

15.3.3  �Structured Headache Services

First of these is that headache services must be formally organized and integrated 
within the structure of local health services. If they merely develop ad hoc, as is now 
the case in most countries providing any service at all, they can be neither efficient 
nor equitable. In the context of failing headache services described earlier, systems 
or practice that lead to large numbers of headache referrals to neurologists [4, 10–
12, 24–26] must be questioned. On the other hand, if headache service provision is 
envisaged only in the form of headache centres—national or regional—large num-
bers of referrals are inevitable.

Second, inexorably, is that headache services cannot in any case be provided, in 
the main, in specialist care. The very limited capacity in specialist care offers no 
chance of needs being met—or even a substantial part of them.

This is not a bad thing, for two reasons.
First, and of specific relevance to headache, most diagnosis and management of 

headache disorders requires no more than a basic knowledge of a relatively few very 
common disorders (see Chap. 2), which ought to be very familiar to primary-care 

Table 15.2  Estimated service requirements to meet headache-related healthcare demand in a 
population of one million

Estimated numbers 
expressing demanda

Expected demand
Hours/year of medical 
consultation time required

Full-time equivalent (FTE) health-
care providersb required to deliver

Adults: 67,500 42,200c 30e

Children and 
adolescents: 12,750

12,750d   9e

aAssuming 75% of those with need (90,000 adults and 17,000 children/adolescents (see text))
bOne FTE provider does not necessarily imply one provider engaged full-time; it could, for exam-
ple, be two engaged half-time or ten working 10% of full time
c(67,500∗1.25 h)/2 years (see text and Table 15.1)
d(12,750∗2.0 h)/2 years (see text and Table 15.1)
e(hours/year of time required)/(1380 h/year per healthcare provider) (see Table 15.1)
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providers. Only standard clinical skills need be applied, and no special investiga-
tions or equipment are usually necessary. In other words, there is no clinical objec-
tion to locating most headache services in primarycare [20].

Second, wherever healthcare reform is in progress, there is emphasis on strength-
ening primary care [43–47]. There are good reasons for this, recognized since 
WHO’s Alma-Ata declaration of 40 years ago [43], which characterized primary 
healthcare as “the first level of contact of individuals, the family and community 
with the national health system bringing healthcare as close as possible to where 
people live and work”. While models of healthcare vary throughout the world, 
whatever the overarching system of care (assuming there is one), primary care has 
a recognized and important role nearly everywhere. In highly rural regions, those of 
sub-Saharan Africa, for example, primary care is the only point of contact for most 
patients. Among advanced systems, some provide free, subsidized or reimbursed 
care, supported by insurance-based financial structures operated by the State or in 
which the State is a controlling intermediary; others levy fees for service, which 
patients may or may not recover through private or employer-provided insurance. 
All of these can accommodate primary care as the first port of call [45].

There are other reasons, too, which have to do with efficiency and cost-saving. 
These are discussed later.

15.3.4  �A Model of Headache-Service Organization

Recognizing these arguments, the fundamental purpose of headache-service organi-
zation is to divide service provision rationally between primary and secondary (spe-
cialist) care. Within a structured system, management of patients at the lowest level 
commensurate with good care makes most efficient use of allocated resources and is 
the means by which effective care can reach more who need it. How this is best done 
practically depends on the local health-service structure and resources allocated.

The model described below (Table 15.3; Fig. 15.1) provides a general guide and 
template, adaptable as necessary. Its essential elements are organization on three 
interdependent levels, with facilitated but nonetheless controlled pathways between 
them, and expansion of the contribution from primary care.

Table 15.3  Headache services organized on three levels

Level 1: General 
primary care

• �Front-line headache services (accessible first contact for most people 
with headache)

• �Ambulatory care delivered by primary healthcare providers 
(physicians, clinical officers, nurses and/or pharmacists)

• Referring when necessary and acting as gatekeepera, to:
Level 2: Special-
interest headache care

• �Ambulatory care delivered by trained physicians, clinical officers or 
nurses with a special interest in headache, in primary or secondary care

• Referring when necessary to:
Level 3: Specialized 
headache centres

• �Advanced multidisciplinary care delivered by headache specialists in 
hospital-based centres

aMore is said below about the gatekeeper role of level 1 (see Sect. 15.3.4.5).
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Government / health politicians / health-care insurers

Educational initiatives

Management guidelines

Structured headache services

Pharmacists

everyone needing
treatment

everyone needing
treatment

Specialist care

Intermediate care

Primary care

Structured headache services

90%
effectively

treated

1%

10%

one third
(everyone
with need)

Self-care using OTCs

General population (population at risk) 
Affected population: ~ 40% of age range 18-65 years 

~ 20% of age range 6-17 years 

Fig. 15.1  Template for structured headache services supported by educational initiatives and 
expected patient flows (see text for explanation)

15.3.4.1  �Level 1: General Primary Care

Primary care, with the benefit to patients of being available locally, should be the 
accessible front line for almost all people needing care for a headache disorder. This 
is not everyone with headache: an estimated two thirds should, with advice from 
public education and guidance from pharmacists, be able adequately to manage 
themselves (see Sect. 15.3.1).

At this level, nonspecialist HCPs—with some training in headache—should 
meet the needs of the great majority of people consulting for headache [1], control-
ling flow to higher levels. They may be primary-care physicians (GPs), but this is 
not essential in a healthcare system that relies more on clinical officers, nurses or 
pharmacists. Whatever their background, many HCPs at this level will need better 
knowledge of headache for this purpose, but the model does not require every HCP 
in primary care to offer headache services if they can share caseload between them-
selves according to their skills and interests.

Most cases of migraine and TTH should be competently diagnosed and managed 
at level 1 [48].

Cluster headache, medication-overuse headache (MOH) and some other 
common secondary headache disorders listed in Table  15.4 should be recog-
nized but not necessarily managed; red-flag warnings of serious secondary 
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headaches (see Chap. 2) should also be recognized and duly acted upon [48]. 
Referral channels to levels 2 and 3, urgent when necessary, should be in place 
for these cases and for other patients who are diagnostically complex or difficult 
to manage [20].

This level should also continue the long-term care of patients discharged with 
treatment plans from levels 2 or 3 [20].

15.3.4.2  �Level 2: Special-Interest Headache Care

Level 2 may, in some countries, be in primary care, provided by GPs with a special 
interest and additional training in headache. In others it is more likely to be offered 
in polyclinics or district hospitals by neurologists, also with additional training in 
headache [20].

HCPs at this level, usually physicians, should provide more skilled ambulatory 
care to the small proportion of patients referred upwards from level 1 (Fig. 15.1), 
who require greater expertise. Their competence should embrace the diagnosis and 
management of more difficult cases of primary headache and some secondary head-
ache disorders, but not those that are very rare [20]. To fulfil their role, they need 
access to other services such as neuroimaging, psychology and physiotherapy.

For a minority of their patients—those outside their competence—they require a 
referral channel to level 3 (Table 15.5) [20].

15.3.4.3  �Level 3: Specialized Headache Centres

Specialized headache centres sit at the apex of structured headache services. In 
many countries, they remain an unfulfilled aspiration; in others, they exist—disad-
vantageously—without the lower levels in place. They have four important roles 
(Table 15.6).

First and foremost, specialized headache centres are tertiary referral centres. 
They manage the very few patients with primary or secondary headache disorders 

Table 15.4  ICDH-3 diagnoses [8] to be recognized at level 1

Primary headache disorders Secondary headache disorders

1.1    Migraine without auraa

1.2    Migraine with auraa

1.2.3 � Typical aura without 
headachea

2.1  �  Infrequent episodic 
tension-type headachea

2.2  �  Frequent episodic 
tension-type headachea

2.3  �  Chronic tension-type 
headache

3.1.1 � Episodic cluster headache
3.1.2 � Chronic cluster headache

5.2.1  �  Chronic post-traumatic headache attributed to 
moderate or severe head injury

6.2.2    Headache attributed to subarachnoid haemorrhage
6.4.1    Headache attributed to giant cell arteritis
7.4.1  �  Headache attributed to increased intracranial 

pressure or hydrocephalus caused by neoplasm
8.2    Medication-overuse headache (and subtypes)a

9.1    Headache attributed to intracranial infection
10.3    Headache attributed to arterial hypertension
11.3.1  Headache attributed to acute glaucoma
13.1.1  Classical trigeminal neuralgia

aManagement of most of these should be within the competence of level 1
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that are difficult to diagnose or treat, refractory, or for other reasons require special-
ist intervention [20, 49–53] (Fig. 15.1; Table 15.5). They concentrate experience in 
the rare primary and secondary headache disorders and cranial neuralgias. For this 
role, they employ accredited headache specialists and/or neurologists and provide 
full-time inpatient facilities, multidisciplinary management and access to equip-
ment and specialists in other disciplines (Table 15.7) for the diagnosis and manage-
ment of the underlying causes of all secondary headache disorders. Specialized 
headache centres are therefore closely affiliated to a university or other major 
hospital.

In their second role (Table 15.6), specialized headache centres support nonspe-
cialists at levels 1 and 2 through direct clinical advice, training and development of 
national management guidelines. This is a symbiotic relationship: demand at level 
3 is controllable only when levels 1 and 2 are in place and functioning well. In this 
role, level 3 not only maintains standards throughout the system but also protects its 
ability to perform in its first role.

Table 15.5  Patients likely to be referred to level 3 within optimally structured headache services 
(adapted from [20])

Patients with:
• Refractory disabling headache of any type
• Cluster headache and other trigeminal autonomic cephalalgias, at first presentation
• �Medication-overuse headache involving drugs of dependence, where personality mitigates 

against withdrawal of medication or where withdrawal attempts have failed
• High and low CSF pressure headaches
• Trigeminal and other cranial neuralgias or painful lesions of the cranial nerves
• Rare primary or secondary headaches
• �Headaches with severe physical and/or psychological comorbidities
Cases:
• Of persisting diagnostic uncertainty
• Where risk of serious underlying disorders demands specialist investigation
• Of other probable or certain serious secondary headache
Patients who may participate in specific level-3 research projects (including clinical trials)

Table 15.6  Four roles of specialized headache centres within structured headache services

1. �To provide best possible level-3 clinical care for adults and/or children, having regard to the 
resources locally available

2. �To support levels 1 and 2 through clinical advice and training and by contributing to the 
development, periodic review and updating of national management guidelines

3. To conduct research into headache appropriate to the needs of the local community
4. To provide empirical evidence in support of their existence

Table 15.7  Other disciplines to which specialized headache centres need access

• Neurology
• Neuroradiology
• Neurosurgery
• Psychiatry

• Ophthalmology
• Otorhinolaryngology
• Dentistry

• Paediatrics
• Gynaecology

• Cardiology
• Rheumatology
• Endocrinology
• Infectious diseases
• Orthopaedics
• Trauma
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The third role is research (Table 15.6), focused on the other roles. Research may 
seem a luxury in some countries, but it improves understanding of needs in the local 
community, what and where they are and how best to meet them. Research thereby 
helps to control demand while maintaining or improving quality of care.

Finally, specialized centres need to justify their continued existence. Historically, 
few centres have documented their activities and the outcomes achieved in their 
intended roles [49–52, 54–56]. In truth this is not easy, but empirical evidence of 
efficient achievement of desired outcomes justifies investment in the continued exis-
tence of specialized centres and appropriate expansion in their number.

15.3.4.4  �Division of Caseload

The model, a broad-based pyramid with a narrow apex, reflects the proportion of 
presenting patients whose healthcare needs cannot be met at primary care level 
because of diagnostic or management complexity. Quantitative estimates are neces-
sary. While these are largely based on expert opinion [20], there is some empirical 
support from a large UK general practice for presuming that about 10% of present-
ing patients might appropriately be treated at a higher level [12]. Accordingly, level 
1 should be able to meet the needs of 90% of people consulting for headache [20] 
(Fig. 15.1).

On this estimate, and the earlier assumptions about consultation times 
(Table 15.1), one full-time HCP can provide headache care at level 1 for a popula-
tion no larger than 30,000 (33 HCPs per million).

Not all of the remaining 10% require the highest (level-3) expertise. In most 
countries, specialized centres are few and would be overwhelmed even by this pro-
portion. This is the justification for level 2, which should provide care to most 
patients referred upwards from level 1 (Fig. 15.1). Again on this estimate, and the 
assumptions about consultation times (Table 15.1), one full-time HCP can provide 
headache care at level 2 for a population no larger than 200,000 (5 HCPs per 
million).

At level 3, capacity should match needs at that level: more would simply con-
sume resources that lower levels could use better (i.e. more cost-effectively). When 
levels 1 and 2 are adequately set up also, demand at level 3 should be limited to no 
more than 1% of all headache patients (Fig. 15.1). Relieved of the other 99%, spe-
cialized headache centres can cover relatively large geographical catchment areas 
and populations (one full-time specialist per two million people (0.5 per million)). 
For inpatients, a recommended minimum is two beds per million population [20].

Equitable distribution is a likely challenge, well exemplified by a survey in 
Brazil. Of 243 “headache specialists” in 2004/2005 (more than twice the number 
needed in a well-functioning three-level model for Brazil’s 198 million people 
[57]), the south-east region had 68% for 42.6% of the country’s population, the 
north-east had only 12.4% for 28.1% of the population, and five of Brazil’s 27 
States had none at all [58].
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15.3.4.5  �The Gatekeeper Role Within the Model

One of the model’s essential purposes is to shift demand from secondary care ser-
vices into primary care—a move which is not only appropriate from a clinical view-
point but also, in general, cost-saving [43–47] (see Sect. 15.5). The gatekeeper role 
of primary care is a key organizational issue [44, 59].

More needs to be said on this, because it is somewhat controversial [59–61]. 
Patients cannot be blamed for seeking access directly to those whom they perceive 
to be experts, and gatekeeping is not a norm in many countries’ health systems. 
Ostensibly, where it is in place, gatekeeping guides patients efficiently and in their 
best interests through the health system according to their needs, not their demands 
[59]—a somewhat paternalistic but well-intentioned aim. In reality, it is the princi-
pal means of preventing overload in specialist services, which would deny access to 
some who really need it—a more crucial consideration. Whatever its supposed pur-
pose, gatekeeping contributes—and perhaps is essential—to cost containment, 
because unrestricted access to specialists induces demand for costly and sometimes 
unnecessary services.

The effectiveness of this model [60], and the equity of it, rely on efficiency at the 
interfaces between levels, seams in service continuity where breakdowns can occur 
readily, and detrimentally to patients [61]. There should not be undue system-
created delays or other barriers set against those who do need specialist care—an 
equally crucial consideration (see Chap. 13). Efficient interfaces between the levels 
are matters of implementation, best determined in the context of local health ser-
vices. Importantly, if the model is implemented well, with appropriate provision at 
each level, demand within the three levels is likely to be self-regulating, effectively 
governed by waiting lists.

15.3.4.6  �Flexibility of the Model

Much depends on this. How this model might be implemented in a country (or in a 
regional or district pilot) depends on two principal factors: the resources allocated 
to headache services (which, as a matter of sensible policy, should match the prior-
ity due to them) and the general structure of the health service within which these 
services are accommodated.

National modifications may therefore be demanded, but the model has consider-
able flexibility, in a number of ways, that allows adaptation without altering its 
intrinsic structure (Table 15.8).

15.3.5  �Educational Implications

Education has two major roles in better headache services.
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On the one hand, public education needs to improve people’s understanding of 
headache and of the appropriate use of services. It needs to change their behaviour, 
not only with regard to seeking healthcare but also, and necessarily, to promote bet-
ter adherence [63, 64]. On the other hand, professional education must ensure that 
the expertise necessary at levels 1 and 2 is available. Limited but better knowledge 
of headache, coupled with the use of evidence-based guidelines in primary care 
[48], can keep the great majority of patients at level 1, reducing unnecessary demand 
upon specialist care [26, 65]. A somewhat enhanced but still limited knowledge 
requirement exists at level 2 [20].

There are, however, major political and logistic implications here. The start is to 
give more emphasis to headache diagnosis and management in the medical school 
undergraduate curriculum, ensuring that newly qualified doctors will have at least 
some understanding of a set of burdensome and very common disorders—which is 
often not the case now. This is far from easily achieved and will itself involve a 
battle of priorities in an already overfilled curriculum. But much more is needed, 

Table 15.8  Adaptability of the model according to local requirements and resources

Requirement Adaptation

Doctors vs. other 
healthcare 
providers (HCPs)

Many countries, as policy, are expanding the healthcare roles of HCPs other 
than doctors. Systems in some countries may require service delivery at 
level 1, and perhaps level 2 also, by nurses or clinical officers. This is the 
way forward, supported by training (see below), when the alternative is 
nothing

Primary vs. 
secondary care

Level 1 must be in primary care; the arguments are expressed earlier. Level 
2, on the other hand, can be in primary or secondary care. Options include 
neurologists, trained (but nonspecialist) physicians in district hospital 
outpatient departments or polyclinics, GPs with a special interest in 
headache working in primary care (a development in the UK [62], initially 
popular but later fading) and clinical officers or nurses in community-based 
outreach centres. Essential in all cases is a special interest in headache

Two-level systems Level-3 centres must be in secondary care (or tertiary care in countries that 
make this distinction). It is therefore costly and may be unaffordable. When 
level 3 cannot be fully implemented within this model, or at all, this need 
and should not detract from the benefits that can be provided to the great 
majority by levels 1 and 2

Combined levels There is no intrinsic reason why one centre cannot provide both level-2 and 
level-3 care. This should not replace any part of level 2 with level 3, which 
would result in loss of efficiency
Level 1, by its nature, is community-based. It is possible nonetheless, and 
may be appropriate, for certain level-2 centres to offer, additionally, local 
level-1 care

Division of 
caseload

The 90:9:1% split between levels 1, 2 and 3 are estimates of need, based on 
expert opinion. Throughout the world, there are variations in prevalence and 
characteristics of the common headache disorders (see Chaps. 2–4), 
particularly in the frequency of MOH [40]. The division of caseload 
between levels may need adjustment in particular countries, along with 
capacity at each level, ideally based on locally gathered empirical data. The 
model will accommodate this without fundamental change
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and more quickly. Far-reaching training initiatives, at national level, must be part 
and parcel of effective headache service reform. The educational challenge is great-
est at level 1, because of the weight of numbers of HCPs who need training.

Within the three-level care system proposed, a training role for each higher level 
to the level below can be envisaged. It is likely that the entire structure will depend 
upon these roles being developed.

15.4  �Political Will

The expectations of successful implementation embrace improved headache ser-
vices, achieved in a number of complementary ways: greater community-based 
availability, reduced delivery costs by pulling inappropriate demand in secondary 
care back into primary care, freed resources to discover and meet unrecognized 
headache-related healthcare needs in the community, and mitigated lost productivity 
and its detriment to gross domestic product ([66–73]; also, Chap. 12). All of these 
outcomes are politically desirable [4]: there should be political will to achieve them.

Distorted priorities may lie at the heart of the current inadequacies. It is likely to 
be argued that the creation of a better headache-care structure, and the delivery of 
more effective care, will stimulate demand—with unaffordable results. There is 
probable truth in this, but it should be recognized that, if this occurs, it is simply 
unmasking need that is there already, not creating it. In counter-argument, the 
humanitarian symptom-based burden (see Chaps. 4 and 8) causing substantial pub-
lic ill health ([4]; also, Chap. 9) must be seen as unacceptable, as is the financial 
penalty of inaction.

15.5  �The Cost of Doing Nothing

Chapter 12 lays out the high financial cost of headache as it is—imperfectly treated. 
Global Campaign studies around the world have estimated massive lost-productiv-
ity costs: of up to 2% of gross domestic product [66, 68–73]. These, enormous 
though they may be, are not the sole cost of doing nothing.

While major improvements to services may require substantial up-front invest-
ment, there is promise—if even a small part of the lost productivity can be recov-
ered—for even greater savings to offset it [4]. These savings, foregone, are also part 
of the financial penalty of inaction.

Cost-effectiveness of the structured headache services model was analysed by 
Lifting The Burden (LTB) in collaboration with WHO [34]. The enquiry, including 
only migraine (because better data were available), asked what monetary invest-
ment would yield what amount of population-level disability reduction. The focus 
was not on individual drugs, although costs and effects of these must be included, 
but on the means by and extent to which these would reach and be used by people 
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likely to benefit from them. Effect estimation used clinical trial evidence of drug 
efficacy (first-line acute and prophylactic) and assumed that structured services, 
when implemented and supported by educational initiatives, would improve both 
coverage (the proportion of people needing treatment to whom it was made avail-
able) and adherence (the proportion actually taking it as intended) [34]. Estimated 
costs included those of running the services, those of increased treatment uptake 
and those of the educational initiatives, aimed at both HCPs and people with head-
ache (the public). Epidemiological data were those supplied by LTB to the Global 
Burden of Disease Study 2010 (GBD2010) ([74]; also, Chap. 9), from population-
based surveys in China [32, 68], India [72, 75, 76], Russia [24, 25, 77] and Zambia 
[71, 78], the countries included. In the analytical WHO-CHOICE model [79], dis-
ability weights were also taken from GBD2010 [39].

The analysis found that self-management with simple analgesics, generating a 
healthy life year (HLY) for less than USD 100, was a very highly, and by far the 
most, cost-effective strategy for migraine treatment [34]. Adding a triptan, in a 
stepped-care treatment paradigm [48], required management within headache ser-
vices and incurred an incremental cost of over USD 10,000 per extra HLY: still 
cost-effective and an efficient use of health resources in low- and middle-income 
countries. Consumer education and provider training were also economically attrac-
tive, accelerating progress towards desired levels of coverage and adherence while 
costing relatively little to implement [34].

However, this analysis was limited in scope: it did not include other headache 
disorders than migraine, and, crucially, it ignored the indirect costs of lost work 
productivity (absenteeism because of headache and reduced working effectiveness 
of those at work despite headache ([66–73]; also, Chap. 12)).

In a further collaboration, between LTB, European Headache Federation (EHF), 
European Brain Council (EBC) and London School of Economics, wider-ranging 
analyses are underway (not yet formally published). These similarly estimate cost-
effectiveness of structured services delivering appropriate treatments with known 
efficacy. They compare baseline (current care) with a target scenario in which 
implemented services, provider training and consumer education improve both cov-
erage and adherence. They include migraine, TTH and MOH. The perspectives are 
those of provider and society, so analyses include not only direct costs (resources 
sunk into healthcare provision) per HLY gained but also direct costs invested versus 
indirect costs saved. Because of the European interests of EHF and EBC, the 
analyses were of Russia, Spain and Luxembourg, European countries for which 
LTB had population-based data [22–25, 27].

The findings, when published, may vary slightly from those in Table 15.9, but the 
preliminary analyses confirm, as predicted in 2011 by WHO ([4]; also, Chap. 5), 
that intervention in the form of structured headache services is not only cost-
effective but also likely to be cost-saving. The far-right column of Table 15.9 bears 
witness to the magnitude of the financial penalty of inaction: EUR 6.7 billion per 
year of unrealized potential savings (in addition to the public-health penalty of 
215,000 unrecovered HLYs).
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This is a crucial demonstration. The question looms large of how to pay for what 
the Global Campaign seeks to achieve—beneficial change, in a world of competing 
demands and scarce resources—but these analyses emphatically provide the answer. 
While avoidance of wastage is a likely benefit of effective intervention [4], the 
anticipated benefit of recovered work-productivity losses is greater by far [66–73]. 
If it is proven that untreated headache costs society more, in total, than treated head-
ache, paying for change should no longer be an issue, at least in more industrialized 
nations.

On the face of it, governments should urgently want to know this. Perhaps this is 
the highest priority of all.

But it still has to be empirically demonstrated. The analysis of indirect costs 
makes assumptions about the relationship between headache-attributed disability 
and lost productivity. Disability levels of zero and 100% would, presumably, be 
associated with the same levels of lost productivity, but there is emerging evidence 
that the relationship between these extremes is far from linear. This is depicted, for 
migraine, in Fig.  15.2, again showing population-based data from the Global 
Campaign, from Spain and Luxembourg. At population level, the relationship 
between disability and lost productivity is clearly complex, with R2 indicating that a 
linear model explains <12% of the variation.

Actually this is not surprising, since many external factors are operating. People 
have a choice when they wake in the morning with headache, and work beckons. As 
well as “How ill do I feel?”, personal but non-illness-related questions are brought 
into play, such as “Is my work important?”, “Do I enjoy it?”, “Can I make up the 
time later?”, and “Do other people depend on me for their own work?”, along with 
random factors such as “Is the weather bad?”. All may be influential, but to very 
different degrees in different people. At individual level, on the other hand, most of 
these external factors are constant, or at least much less variable, so disability and 

Table 15.9  Cost-effectiveness analysis of structured headache services: Spain as an example 
(timeframe, 1 year)

Migraine
Tension-type 
headache

Medication-overuse 
headache Totals

Provider perspective

Numbers of patients 
treated

10,772,263 7,850,265 2,128,185 21 million 
people treated

Additional costs 
(EUR)

90,077,116 98,760,746 33,185,022 EUR 222 
million spent

HLYs gained 97,311 3146 114,829 215,000 HLYs 
gained

EUR spent for each 
HLY gained

926 31,392 289

Societal perspective (indirect costs included)

Costs saved (EUR) 2,421,187,601 624,717,880 3,674,177,951 EUR 6.7 
billion saved

EUR euro, HLY healthy life year
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lost productivity may show the high level of correlation expected. The empirical 
evidence for this, however, has still to be generated.

In the economic analyses including indirect costs (Table 15.9), structured head-
ache services remain cost-saving if only 4% of lost productivity, proportionately, is 
recovered by mitigating disability.

15.6  �Concluding Remarks

There are many problems with the current compartmentalized division of headache 
services between primary and secondary care. The model described seeks vertical 
integration while recognizing that headache services not only must but readily can 
be delivered for the most part in primary care. The size of the demand dictates this 
as the only way forward, but it is a perfectly good way forward in terms of effective-
ness of care. The model is capable of adaptation to suit local cultures and healthcare 
systems. It is cost-effective, and almost certainly cost-saving in all economies.

In all countries, essentially the same need exists, differing only quantitatively. 
Wherever health-service reform is shifting resources from secondary to primary 
care, for which momentum is again developing [43, 46, 47], there is opportunity for 
change. At the same time, in low- and middle-income countries in particular, the 
growing shift of emphasis in health policy towards chronic non-communicable dis-
eases [81] creates a fair climate for change. Economic (cost-effectiveness) analyses 
support change.
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Fig. 15.2  The relationship between migraine-attributed disability (D) and lost productivity (LP) 
in population samples from Spain and Luxembourg. D is a proportion on a scale 0–1, calculated as 
the product of proportion of time in ictal state (attack frequency ∗ attack duration) and disability 
weight (DW) from GBD2016 ([5]; also, Chap. 9). LP is the proportion of time lost from work (also 
0–1), estimated over 3 months from responses to the HALT-90 index [80]
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These arguments must be acknowledged if political will is to be fostered and 
harnessed and change made to happen. This is the greatest challenge.
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Chapter 16
Evaluation: Quality in Headache Services

Timothy J. Steiner, Rigmor Jensen, Raquel Gil-Gouveia, and Zaza Katsarava

16.1  �Introduction

Measuring the effect of interventions, when these involve policy, service or struc-
tured programmes of care rather than single technologies (drugs, devices, surgical 
procedures), is methodologically challenging. Ideally it is done in terms of intended 
final outcomes (e.g. reduction in population burden attributable to headache), but 
this is especially difficult.

In theory, measurement of effect is the essential next step after any intervention, 
to be followed, if evaluation indicates the need, by revision and modified intervention 
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in plan-do-study-act (PDSA) cycles (Fig. 16.1). This is standard methodology in 
change management [1]. The reality reflects the difficulty of the requirement 
(although political expediency is, perhaps, a more potent factor). As the UK National 
Health Service ACT Academy admits: “This approach [PDSA] has been unusual in 
a healthcare setting … new ideas are often introduced without sufficient testing” [2].

What are we trying to
accomplish? 

How will we know a
change is an

improvement?

What further changes will
result in improvement?

Act Plan

Study Do 

Fig. 16.1  The model for 
improvement (plan-do-
study-act cycle) (adapted 
from [1])
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It is axiomatic, nonetheless, that healthcare systems should aspire to high quality 
of care. All such systems must therefore measure and monitor quality. Evaluation of 
healthcare quality underpins optimal care, efficient use of resources, avoidance of 
medical errors, service advancement, professional development and accountability 
of health professionals and managers [3, 4], and is central to meeting patients’ 
expectations and needs [5].

But, before quality can be assessed, it must be defined; and methods for assess-
ing it are required.

Different definitions of quality are both possible and legitimate. Quality is multi-
dimensional, with many and varied elements [6]. Different stakeholders—patients, 
health professionals and managers—may disagree over what the dimensions are or 
place different values on them [7–9]. And there is commonly a tension between 
dimensions: it is rarely possible to deliver care that is optimal on all of them 
simultaneously.

16.1.1  �Quality Assessment; Quality Indicators

Quality indicators are specific, explicitly defined and employed to assess measur-
able elements of practice that can be changed in order to improve healthcare [3, 9, 
10]. Based either on current evidence or on expert consensus, they define standards 
of care that are realistic and achievable in the specific circumstances (setting, 
resources or patient acceptability).

Quality indicators are statements, used retrospectively, about the structure, pro-
cess or outcome of care or services provided to patients [11]. Process indicators 
(e.g. the proportion of headache patients who receive a timely appointment) are, 
typically, direct measures of quality of care. Outcome indicators (such as the pro-
portion of patients treated for migraine who report specified reductions in headache 
frequency after 1 year) are indirect measures. Both have a role, and each has advan-
tages and disadvantages [12].

Process indicators, because they are direct, are more sensitive to differences in 
quality of care and intuitively easy to interpret. However, many care processes are 
not routinely monitored, and it may not be easy to do so. To know how many patients 
with migraine are offered triptans, for example, requires additional contemporane-
ous recording or, later, time-consuming chart review. Furthermore, objective stan-
dards are needed, themselves based in quality (in the example, this knowledge is 
useful only if it can be stipulated, taking due account of case mix, how many should 
be offered triptans) [12].

Outcomes on the other hand commonly are measured routinely—indeed they 
should be, as a matter of course: for headache, many outcome measures have been 
validated [13]. Information thereby provided is usable for quality evaluation with 
relatively little effort, particularly when records are computerized [14] (although 
accuracy and completeness often vary). Outcome indicators—when they are both 
valid for purpose and appropriately chosen—reflect the summary results of all 
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aspects of care, even those that are otherwise difficult to measure such as technical 
expertise [12]. But they have major disadvantages. Being indirect, outcome mea-
sures are influenced by many factors, not all dependent on quality of care. Changes 
that may be observed are always much smaller than any changes in the processes 
that led to them. Larger amounts of data are usually required for analysis: for exam-
ple, the sample size needed to show a significant improvement in HALT scores 
([15]; also, Chap. 7) is much greater than to show an increase in the number of 
patients prescribed triptans. Additionally, a clear causal link between processes and 
outcomes can be difficult to establish.

Since healthcare is complex, one method of quality assessment alone is unlikely 
to show how quality can be improved; rather, different methods, each tailored 
appropriately, should be employed together.

16.2  �Quality in Headache Care

Worldwide, care for headache disorders is less than optimal, so that high levels of 
ill health, disability and lost productivity persist, with huge costs to society ([16]; 
also, Chaps. 4 and 8). Improving the quality of headache care goes beyond better 
diagnosis and treatment of patients, since large numbers of people with headache do 
not consult doctors, do not become patients, and will not benefit from improvements 
in care processes. While there are significant barriers obstructing access to care 
([16–18]; also, Chap. 13), dismantling them is high on the agenda for headache-
service improvement, and service quality is not achieved unless this is done.

16.2.1  �Definition and Indicators of “Quality”  
in Headache Care

Only three initiatives have sought to develop quality indicators for headache. In two 
of these, one in the USA [19, 20] and one in the UK [21], headache was only one of 
many conditions for which this was attempted. The 21 US headache indicators cov-
ered three main domains: symptoms, examinations and medications (acute and pro-
phylactic) [20]. In the UK, 11 quality indicators for headache care in primary care 
covered diagnosis, referral and treatment. There is no published evidence that the 
UK indicators were ever used, but the US indicators showed, on average, that adult 
patients consulting physicians for headache received only 45% of the recommended 
care processes, well below the mean (55%) for all conditions studied [20].

Both these sets of indicators have multiple limitations. They focus on diagnosis 
and treatment, taking no account of other dimensions of quality. They are specific to 
single countries and single settings within each country’s healthcare system—pri-
mary care in the UK and the health-plan level in the USA. Developed in wealthy 
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countries with sophisticated medical infrastructures, they are of unclear relevance in 
resource-poor areas of the world.

The third initiative, a collaborative project of European Headache Federation 
(EHF) and Lifting The Burden (LTB) within the Global Campaign against Headache 
[22–24], found there was a prior need to define “quality” in headache care, since no 
accepted definition existed. Only then could quality indicators be formulated, both 
to identify deficiencies in existing services and to guide the development of struc-
tured headache services in countries that lacked them ([25–29]; also, Chap. 15).

In the service model described in Chap. 15, headache care spans three care lev-
els, from primary to specialist, requiring that quality indicators be relevant regard-
less of who delivers the care (in terms of level of care or type of health professional). 
For the purposes of the Global Campaign [22–24], they need also to be applicable 
across countries and cultures. Since healthcare quality indicators are not easily 
transferred between different countries [9], the multinational development group 
undertook worldwide consultation [25, 26]. There were three distinct steps to the 
project, briefly described below.

The first, a structured literature review, found four articles reporting either devel-
opment or use of indicators to assess quality, one review article identifying mea-
sures that could be so used and 28 original research articles assessing at least one 
aspect of headache care [25]. The second step was a qualitative study with represen-
tatives of the three stakeholder groups considered to be of key importance: physi-
cians and nurses, who deliver headache care, and people with headache, who are the 
recipients of care. Three focus groups, one with each stakeholder group, explored 
how these stakeholders defined and described “good” quality care for headache.

The aim of these steps was to extract elements of headache care that might be 
regarded as part of quality. An initial long list, 160 putative indicators in 14 domains, 
was reviewed, refined and shortened through wide consultation, the third step. 
Initial consultation with 18 stakeholder representatives from 16 countries (neurolo-
gists, GPs with special interest in headache, specialist nurses, headache researchers, 
patient association representatives and people with headache) informed the second, 
worldwide consultation. Invited into this were all members of the International 
Headache Society, along with a large list of people, with professional or personal 
interests in headache, who had initially been recruited by the World Health 
Organization (WHO) and LTB as contributors to their Atlas of Headache Disorders 
([16]; also, Chap. 5). A total of 157 responded, from 45 countries representing all 
six WHO world regions.

From these steps, a multidimensional definition of quality of headache care 
emerged, identifying nine domains (Table  16.1), all essential and none claiming 
especial importance [26]:

“Good quality headache care achieves accurate diagnosis and individualized management, 
has appropriate referral pathways, educates patients about their headaches and their 
management, is convenient and comfortable, satisfies patients, is efficient and equitable, 
assesses outcomes and is safe.”

At the same time, 30 indicators also emerged (Table 16.1) [26].
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Table 16.1  The nine domains of quality of headache care and 30 quality indicators that address 
them (from [26])

Domain A: Accurate diagnosis is essential for optimal headache care

A1
A2
A3
A4
A5
A6

Patients are asked about onset of their headaches
Diagnosis is according to current ICHD criteria
A working diagnosis is made at the first visit
A definitive diagnosis is made at first or subsequent visit
Diagnosis is reviewed during later follow-up
Diaries are used to support or confirm diagnosis

Domain B: Individualized management is essential for optimal headache care

B1
B2
B3
B4
B5

B6
B7

Waiting-list times for appointments are related to urgency of need
Sufficient time is allocated to each visit for the purpose of good management
Patients are asked about the temporal profile of their headaches
Treatment plans follow evidence-based guidelines, reflecting diagnosis
Treatment plans include psychological approaches to therapy when 
appropriate
Treatment plans reflect disability assessment
Patients are followed up to ascertain optimal outcome

Domain C: Appropriate referral pathways are essential for optimal headache care

C1
C2

Referral pathway is available from primary to specialist care
Urgent referral pathway is available when necessary

Domain D: Education of patients about their headaches and their management is essential for 
optimal headache care

D1

D2

Patients are given the information they need to understand their headache and 
its management
Patients are given appropriate reassurance

Domain E: Convenience and comfort are part of optimal headache care

E1
E2
E3

The service environment is clean and comfortable
The service is welcoming
Waiting times in the clinic are acceptable

Domain F: Achieving patient satisfaction is part of optimal headache care

F1 Patients are satisfied with their management
Domain G: Optimal headache care is efficient and equitable

G1
G2
G3
G4

Procedures are followed to ensure resources are not wasted
Patients are not over-investigated
Costs of the service are measured as part of a cost-effectiveness policy
There is equal access to headache services for all who need it

Domain H: Outcome assessment is essential in optimal headache care

H1

H2
H3

Outcome measures are based on self-reported symptom burden (headache 
frequency, duration and intensity)
Outcome measures are based on self-reported disability burden
Outcome measures are based on self-reported quality of life

Domain I: Optimal headache care is safe

I1
I2

Patients are not over-treated
Systems are in place to be aware of serious adverse events
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16.2.2  �Implementation

Three studies have since tested the implementation of these indicators in specialist 
care [27–29], finding them workable. Although it was not its primary purpose, one 
study demonstrated common trends among the 14 participating centres, producing 
evidence of what is majority practice [28]. While this might be a means of setting 
benchmarks against which service quality is judged, it should not be assumed that 
majority practice sets an appropriate standard. The three studies all uncovered defi-
ciencies that might or ought to be remedied in order to improve quality [27–29]. 
There is more work to be done to establish benchmarks.

Meanwhile, the next step, and the next phase in EHF/LTB’s service quality eval-
uation project [27, 28], is to take the process into non-specialist care (service levels 
1 and 2) (see Chap. 15). Evaluation in primary care (the principal target for the 
indicators) is ongoing. Detailed methodology has been developed for this also 
(Table 16.2), along with the requisite questionnaires.

Table 16.2  Methods of implementation of quality indicators (from [28])

Indicator Measure Application

Domain A: Accurate diagnosis is essential for optimal headache care

A1 Patients are asked about 
the temporal profile of 
their headaches

(a) �Duration of presenting complaint is 
recorded in patient’s record (yes/no)

(b) �Frequency or days/month of 
symptoms is recorded in patient’s 
record (yes/no)

Review of relevant fields 
in records of retrospective 
(random or consecutive) 
sample of patients (n = 50)

A2 Diagnosis is according 
to current ICHD criteria

(a) �Diagnosis is recorded in patient’s 
record (yes/no)

(b) �Diagnostic record uses ICHD 
terminology (yes/no)

A3 A working diagnosis is 
made at the first visit

Working diagnosis at first visit is 
recorded in patient’s record (yes/no)

A4 A definitive diagnosis is 
made at first or 
subsequent visit

Definitive diagnosis is recorded in 
patient’s record, or, if not, an 
appointment for review has been given 
(yes/no)

A5 Diagnosis is reviewed 
during later follow-up

Diagnostic review during follow-up is 
routinely undertaken (yes/no)

Enquiry of doctors

A6 Diaries are used to 
support or confirm 
diagnosis

The service has a diagnostic diary 
available, and doctors are aware of its 
availability (yes/no)

Enquiry of service 
manager and doctors into 
availability

Domain B: Individualized management is essential for optimal headache care

B1 Waiting-list times for 
appointments are related 
to urgency of need

(a) �A formal triage system exists (yes/
no)

(b) �... to expedite appointments in 
cases of perceived urgency (yes/no)

Enquiry of doctors, service 
manager and appointments 
administrator

(continued)
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Table 16.2  (continued)

Indicator Measure Application

B2 Sufficient time is 
allocated to each visit 
for the purpose of good 
management

(a) �Actual time (minutes) per visit is 
recorded by patient in exit 
questionnaire

(b) �Satisfaction (yes/no) with actual 
time is recorded by patient in exit 
questionnaire

(c) �HCPs express overall satisfaction 
(yes/no)

(a/b) �Review of 
questionnaires from 
prospective 
consecutive sample 
of patients (n = 50)

(c) Enquiry of HCPs

B4 Treatment plans include 
psychological 
approaches to therapy 
when appropriate

Access route to psychological 
therapies exists, and doctors are aware 
of its availability (yes/no/not 
applicable)

Enquiry of service 
manager and doctors into 
availability

B5 Treatment plans reflect 
disability assessment

An instrument for disability 
assessment is available, and HCPs are 
aware of its availability (yes/no)

B6 Patients are followed up 
to ascertain optimal 
outcome

(a) �The service permits follow-up as 
needed (yes/no)

(b) �A follow-up diary and/or calendar 
is available (yes/no)

Enquiry of service 
manager and HCPs

Domain C: Appropriate referral pathways are essential for optimal headache care

C1 Referral pathway is 
available from primary 
to specialist care

A usable pathway exists, and doctors 
and appointments administrator are 
aware of its existence (yes/no)

Enquiry of service 
manager, doctors and 
appointments administrator 
into availabilityC2 Urgent referral pathway 

is available when 
necessary

A usable pathway exists and doctors 
and appointments administrator are 
aware of its existence (yes/no)

Domain D: Education of patients about their headaches and their management is essential for optimal 
headache care

D1 Patients are given the 
information they need to 
understand their 
headache and its 
management

(a) �Information leaflets are available 
(yes/no), and doctors and 
appointments administrator are 
aware of their existence (yes/no)

(b) �Doctors provide patients with 
information (yes/no)

(c) �Information was understandable 
(yes/no)

(d) �Amount of information was about 
right (yes/no)

(a) �Enquiry of service 
manager, doctors and 
appointments 
administrator into 
availability

(b) �Review of 
questionnaires from 
prospective consecutive 
sample of patients 
(n = 50)

(c/d) �Review of 
questionnaires from 
prospective 
consecutive sample 
of patients (n = 50)

D2 Patients are given 
appropriate reassurance

Satisfaction (yes/no) with reassurance 
given is recorded by patient in exit 
questionnaire

Review of questionnaires 
from prospective consecutive 
sample of patients (n = 50)

Domain E: Convenience and comfort are part of optimal headache care

E1 The service environment 
is clean and comfortable

(a) �Satisfaction (yes/no) with 
cleanliness and comfort is recorded 
by patient in exit questionnaire

(b) �HCPs are satisfied with cleanliness 
and comfort (yes/no)

(a) �Review of 
questionnaires from 
prospective consecutive 
sample of patients 
(n = 50)

(b) Enquiry of HCPs
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Table 16.2  (continued)

Indicator Measure Application

E2 The service is 
welcoming

Satisfaction (yes/no) with welcome is 
recorded by patient in exit 
questionnaire

Review of questionnaires 
from prospective 
consecutive sample of 
patients (n = 50)

E3 Waiting times in the 
clinic are acceptable

(a) �Actual waiting time (minutes) per 
visit is recorded by patient in exit 
questionnaire

(b) �Satisfaction (yes/no) with waiting 
time is recorded by patient in exit 
questionnaire

(c) �HCPs are satisfied with waiting 
times (yes/no)

(a/b) �Review of 
questionnaires from 
prospective 
consecutive sample 
of patients (n = 50)

(c) Enquiry of HCPs

Domain F: Achieving patient satisfaction is part of optimal headache care

F1 Patients are satisfied 
with their management

Satisfaction (yes/no) with overall 
management is recorded by patient in 
exit questionnaire

Review of questionnaires 
from prospective 
consecutive sample of 
patients (n = 50)

Domain G: Optimal headache care is efficient and equitable

G1 Procedures are followed 
to ensure resources are 
not wasted

A protocol to limit wastage exists (yes/
no)

Enquiry of service 
manager

G2 Costs of the service are 
measured as part of a 
cost-effectiveness policy

A record of input costs exists (yes/no)

G3 There is equal access to 
headache services for all 
who need it

A policy to ensure equal access exists 
(yes/no)

Enquiry of service 
manager and HCPs

Domain H: Outcome assessment is essential in optimal headache care

H1 Outcome measures are 
based on self-reported 
symptom burden 
(headache frequency, 
duration and intensity)

An outcome measure (HURT or 
similar) is available, and HCPs are 
aware of its existence (yes/no)

Enquiry of service 
manager and HCPs

H2 Outcome measures are 
based on self-reported 
disability burden

An outcome measure (HALT or 
similar) is available, and HCPs are 
aware of its existence (yes/no)

H3 Outcome measures are 
based on self-reported 
quality of life

An outcome measure (WHOQoL or 
similar) is available, and HCPs are 
aware of its existence (yes/no)

Domain I: Optimal headache care is safe

I1 Systems are in place to 
be aware of serious 
adverse eventsa

A system or protocol exists, and HCPs 
are aware of its existence (yes/no)

Enquiry of service 
manager and HCPs

HCPs healthcare providers, ICHD International classification of headache disorders, HURT head-
ache under-response to treatment questionnaire [13, 30], HALT headache-attributed lost time index 
[15], WHOQoL World Health Organization Quality of Life questionnaire [31]
aSerious adverse events are those that cause death, are life-threatening, terminate or put at risk a 
pregnancy or cause hospitalization, prolonged illness, disability and/or malignancy
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16.3  �Concluding Remarks

This chapter sets out a multidimensional definition of quality in the context of head-
ache care, along with a related set of quality indicators. Both were developed for the 
purposes, inter alia, of guiding implementation of headache services in countries 
that lack them and improving them elsewhere. Chapter 15 described structured 
headache services as the healthcare solution to the public-health emergency that is 
headache. Insofar as evaluation (followed by modification when indicated) is the 
final step in intervention, here is methodology for the purpose.

It will be observed that the domains of quality, and indicators, relate to struc-
ture and process: they include outcome assessment, but, other than patient satis-
faction, not outcomes themselves. As noted earlier, outcome indicators can 
summarize all aspects of care [12]; while this seems a desirable attribute, for this 
very reason they may offer little or no guidance as to what needs improving when 
deficiency is revealed. This would not be helpful. Also noted earlier, outcome 
measures are influenced by many factors [12], not all dependent on quality of care. 
Most challengingly, outcome measures, if used to evaluate quality of care, require 
objective standards (what outcomes were expected?), which cannot be set inde-
pendently of circumstances, setting and patient mix. These difficulties might not 
be insoluble, but the development group opted to sidestep them [25, 26]. Quality 
assured in structure and process is, for now, the best available guarantor of quality 
in outcome.
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Chapter 17
The Way Forward

Timothy J. Steiner and Lars Jacob Stovner

17.1  �Introduction

Earlier chapters have portrayed a world in which headache-attributed burden is high 
but neglected. Abundant research attests not only the existence of the barriers to 
care described in Chap. 13 but also the global public ill health these barriers so 
trenchantly sustain (see Chaps. 4, 8 and 9). The research needed now, above all else, 
is that which will find, implement and test solutions.

The healthcare solution elaborated in Chap. 15 is incomplete. Its basis and the 
details of its essential but flexible elements are described in that chapter, along with 
various supports, and both Chaps. 15 and 16 set out methods of evaluation to justify 
implementation. Yet to be established are the methods of implementation, which are 
not self-evident. Both the status quo and the desired destination are discerned, but 
the path between them, and how best to negotiate it, are not.

What key purpose(s) should headache research now serve? And what, especially, 
must be done?
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17.2  �Five Research Fronts

To answer the first question simply: headache research, in our view, has a single, 
clear purpose—to produce knowledge and generate understanding that will trans-
late into better care and, thereby, into less headache.

Within this purpose, five research fronts each have the potential, by different 
means, to bring benefits; but the crucial word in all of them is translate. If the 
Global Campaign against Headache [1–3] were required to summarize its purpose 
and activities by a single keyword, it would be translation.

17.2.1  �Basic Research

This is the first front, focused on elucidating disease mechanisms, particularly those 
with a genetic basis.

Basic research guides the development of new treatments. Efficacious therapies 
exist, but with deficiencies so apparent, especially for non-migraine headache disor-
ders, that research on this front remains an essential and worthwhile effort. But 
there is a proviso, made apparent later.

17.2.2  �Pharmaceutical Research

This is second. Clinical trials, which support the translation of new discoveries into 
better treatments for people with headache, are necessarily complementary to the 
first research front and similarly essential—as opportunities arise.

But again there is a proviso: are they always worthwhile? About 5 years ago, 
expounding a 5-year forward view, one of us berated big pharma for abjectly failing 
to deliver benefits that might substantially have reduced the global burden of head-
ache [4]:

“Within the [pharmaceutical] industry, a 20-year period of unprecedented investment in 
headache has not been without benefit to patients … But it has to be said that, after suma
triptan, the return on big pharma’s huge investments has been rather limited for patients. 
Largely this is because companies and their drugs have competed, head-to-head, for the 
same small (wealthy) sector of the market instead of working together to expand it.”

A new wave of pharma investment is being rewarded with the launch of new drug 
classes for migraine therapy, including, at long last, a number of preventative 
drugs—the first to be developed specifically for migraine. CGRP antagonists are 
entering the markets of the USA and Europe at high cost. Will history repeat itself? 
In 20 years’ time, shall we be reporting, again, “that people in low-income countries 
have derived no benefit from the drug developments of the last two decades that so 
excited the West” [4]?

Probably, regrettably, the answer is yes.
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17.2.3  �Epidemiological Research

On the third front, epidemiological research establishes the scope and scale of 
headache-related burden of illness and reveals, in ways that no other research can, 
the public-health importance of headache disorders (see Chaps. 8 and 9).

Poor understanding of headache burden based on poor epidemiological data has, 
historically, encouraged the persistence of inadequate healthcare for headache, 
inadequate education for care providers, inadequate or wrong treatments and high 
individual and societal burdens—all for want of priority ([5]; also, Chap. 13). 
Unless policy makers are persuaded by indisputable evidence to alter their views on 
priority and recognize the damage to public health caused by headache, there will 
never be an appropriate allocation of healthcare resources to bring new, or existing, 
headache treatments to those who need them. Below the various horizons described 
in Chap. 13, much headache will continue to be underdiagnosed and undertreated.

In 2001, prior to the launch of the Global Campaign against Headache [1, 2] and 
thanks to the Global Burden of Disease 2000 (GBD2000) study ([6]; also, Chap. 9), 
we “knew”, and could show politicians if they would listen, that migraine accounted 
for 1.4% of all disability in the world [6]. Lifting The Burden (LTB) believed this 
was a very substantial underestimate and predicted that future iterations of GBD, 
informed by better epidemiological evidence, would show this. Indeed they did: 
headache disorders are now recognized as the second-highest cause of disability 
worldwide ([7–9]; also, Chaps. 4 and 9).

Epidemiological research may do more. By identifying preventable risk factors 
for headache, if they exist, it can underpin preventative measures that are able, more 
efficiently than reactive therapy, to mitigate the burden of headache (see Chap. 10).

17.2.4  �Outcomes Research

Fourth is research that determines the effectiveness, or not, of specific actions taken 
to meet healthcare needs. Outcomes research makes no prior assumptions about 
how effectiveness is measured: this question is a key part of its enquiry. Outcomes 
research identifies the treatment objectives that are most important to achieve.

Outcomes research thus has the potential to guide optimal, patient-centred 
healthcare and its delivery within organized health services (see Chap. 15).

In the headache field, outcomes research is a young science, mostly focused until 
now on short-term outcomes, despite that headache disorders are chronic: 24–48 h 
after acute treatment and 3–6 months for prophylaxis. And it has mostly measured 
outcomes within the limited confines of symptoms. It needs to extend itself beyond 
narrow measures of efficacy to broadly-defined indices of utility: health and wellbeing, 
disability and its consequences of lost time and productivity, functional impact in rela-
tion to the environment (see Chap. 11) and quality of life (which is not measured over 
24 h, as has been suggested [10]). This research will consider comorbidity, and other 
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uses of healthcare resources by people with headache, always including assessments 
of costs (see Chaps. 12 and 15). All of these are long-term measures, technically dif-
ficult to apply because of losses to follow-up, non-adherence and a range of extrane-
ous factors, which indicates that further methodological research is needed first.

17.2.5  �Health-Services Research

This is the fifth, last and perhaps most important front, since it tests the “final com-
mon pathway”. Health-services research is the means of assessing effectiveness in 
achieving desired outcomes of treatments actually delivered by health services.

It is a woefully neglected infant in the field of headache.
High prevalence of illness, even illness that causes demonstrable and costly dis-

ability, is not sufficient to establish a priority call upon healthcare resources (see 
Chap. 15). In a world where these are scarce, none should be allocated to treatments 
unless they measurably reduce the adverse consequences of disease. But where, 
until now, has there been any clear demonstration that the provision of good head-
ache care reduces the burden of headache?

The Institute for Health Metrics and Evaluation (IHME), which leads the GBD 
studies, is beginning to relate disease burdens to the health services in place to 
relieve them. Maybe, in a not too distant future, this initiative will confirm that poor 
headache services are, indeed, an important determinant of headache burden. In a 
more distant but still foreseeable future, hopefully, GBD will report improvements 
in headache burden in countries over time as, under the guidance of evidence, better 
headache services are implemented.

17.3  �Ways Forward

Given these facts and arguments, health-services research, among the five fronts of 
headache research, promises the most profitable future. If health-services research 
is ignored, as historically it has been, what might be the value of everything before 
it—the apparently important achievements of research on the four preceding fronts, 
available to a select few but otherwise left to decay because nothing has demon-
strated the worth of implementing them widely? Backed by health-economic stud-
ies, health-services research is likely to show that the reallocation of resources 
towards better healthcare delivery, making more effective use of treatments already 
available, has far greater potential to benefit people with headache than the search 
for new drugs. Furthermore, reallocation of resources does not imply additional 
investment; this would almost certainly also be worthwhile (see Chap. 15), but judi-
cious reallocation makes achievements possible without it.

In time, pharmaceutical research and clinical trials will employ outcome measures 
that reflect what patients want and value, identified by outcomes research that is still 
to be done but eventually will be. They will build in pharmacoeconomic analysis to 
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justify the opportunity cost of introducing new and invariably more expensive treat-
ments. Regulators will demand these things—generally, not just for headache.

Health-services research will evaluate not headache treatment, or even headache 
care, but headache services, their provision (whether in primary or secondary care 
or by doctor, clinical officer, nurse or other healthcare provider), access to them and 
their effectiveness in terms of improved public health. Health-services research will 
review the role, alongside headache services, of over-the-counter medications and 
other means of self-management (or mismanagement). It will not assess single 
treatments but seek to understand the value of a management “package”, of which 
diagnosis, impact assessment, information and advice, medication and other thera-
peutic interventions, follow-up and outcome assessment are all essential compo-
nents, tied together. Such a package not only exists but is already partly evaluated 
(see Chap. 15). Health-services research will show how to put it in place and whether 
it does what it should.

This needs to be done throughout the world, not just in rich countries and, con-
versely, not just in poor countries. Headache disorders manifestly trouble the people 
of wealthy industrialized nations, but they are not uniquely their problem (see 
Chaps. 4, 5, 8 and 9). The pain and disability, the lifestyle compromises, the dam-
aged relationships and the lost opportunities described in Chap. 4, which are head-
ache’s much-unwanted gifts, may be less evident in developing countries but weigh 
no less heavily for that. The poverty of low-income countries, and its consequences 
of poor sanitation and infectious diseases, may seem of overwhelming priority, but 
why should these burdens of headache be any less disagreeable in the presence of 
hunger and other illness?

17.4  �Concluding Remarks

While headache is undertreated everywhere [5], it is a fact that all the therapeutic 
advances of the last 30 years have not touched the lives of more than 90% of people 
in the world with headache. This must change.

If the sole purpose of headache research is to produce knowledge and generate 
understanding that will translate into better care and less headache, as we fervently 
believe, there is far greater utility gain to be had from finding ways to take these 
advances to some of the more than 90% than from striving to do a little better in the 
fewer than 10% who are relatively well-served already.

This is the challenge of the future.
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