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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

T. J. Steiner et al.
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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).

T. J. Steiner et al.
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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

T. J. Steiner et al.
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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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