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Summary

Background

Through the Global Burden of Diseases, Injuries, and Risk Factors (GBD) studies, headache has
emerged as a major global public health concern. We aimed to use data from the GBD 2016 study to
provide new estimates for prevalence and years of life lived with disability (YLDs) for migraine and
tension-type headache and to present the methods and results in an accessible way for clinicians and
researchers of headache disorders.

Methods

Data were derived from population-based cross-sectional surveys on migraine and tension-type
headache. Prevalence for each sex and 5-year age group interval (ie, age 5 years to >95 years) at
different time points from 1990 and 2016 in all countries and GBD regions were estimated using a
Bayesian meta-regression model. Disease burden measured in YLDs was calculated from prevalence
and average time spent with headache multiplied by disability weights (a measure of the relative
severity of the disabling consequence of a disease). The burden stemming from medication overuse
headache, which was included in earlier iterations of GBD as a separate cause, was subsumed as a
sequela of either migraine or tension-type headache. Because no deaths were assigned to headaches as
the underlying cause, YLDs equate to disability-adjusted life-years (DALY's). We also analysed results
on the basis of the Socio-demographic Index (SDI), a compound measure of income per capita,
education, and fertility.

Findings

Almost three billion individuals were estimated to have a migraine or tension-type headache in 2016:
1-89 billion (95% uncertainty interval [UI] 1-71-2-10) with tension-type headache and 1-04 billion
(95% UI 1-00-1-09) with migraine. However, because migraine had a much higher disability weight
than tension-type headache, migraine caused 45-1 million (95% UI 29-0-62-8) and tension-type
headache only 7-2 million (95% UI 4-6-10-5) YLDs globally in 2016. The headaches were most
burdensome in women between ages 15 and 49 years, with migraine causing 20-3 million (95% UI 12-9
—28-5) and tension-type headache 2-9 million (95% UI 1-8-4-2) YLDs in 2016, which was 11-2% of all
YLDs in this age group and sex. Age-standardised DALY's for each headache type showed a small
increase as SDI increased.

Interpretation
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Although current estimates are based on limited data, our study shows that headache disorders, and
migraine in particular, are important causes of disability worldwide, and deserve greater attention in
health policy debates and research resource allocation. Future iterations of this study, based on sources
from additional countries and with less methodological heterogeneity, should help to provide stronger
evidence of the need for action.

Funding
Bill & Melinda Gates Foundation.

Introduction

Migraine and other headache disorders are among the most prevalent disorders worldwide,! but
recognition of their importance for public health has come only since 2000. This delay has occurred in
part because headache is not fatal and does not result in permanent or objective disability, and in part
because headaches are experienced by most people from time to time, which has hindered the
realisation that headache disorders are debilitating for a relatively large minority of the people who are
affected.

The Global Burden of Diseases, Injuries, and Risk Factors (GBD) studies have as one of their main
aims the evaluation not only of mortality but also of non-fatal health outcomes. GBD offers a method of
quantifying health loss in time units, enabling comparisons over time and across conditions, cultures,
and countries, and, from 2016, at subnational levels in some countries. GBD has become an important
tool for priority setting and planning of health services by international health organisations and
governments.

Migraine was not included in GBD 1990, but was added in GBD 2000. In GBD 2010, tension-type
headache was added and in GBD 2013, medication overuse headache was included. In GBD 2000,
migraine was ranked as the 19th cause of disability globally.2 For the GBD 2000 study, data were
absent for more than half of the world's population. When new data came from big countries like
Russia, China, India, and some parts of Africa, and with tension-type headache and medication overuse
headache also taken into account, headache disorders were collectively the third cause of disability in
people under 50 years of age in GBD 2015.2 Since GBD 2010, prevalence and burden of disability have
been re-estimated for the full time period from 1990 until the most recent year for which data are
available, each time incorporating new data sources and any updates to methods.

Research in context
Evidence before this study

Since 2000, the Global Burden of Diseases, Injuries, and Risk Factors (GBD) studies have produced
estimates of prevalence and burden of migraine. Since GBD 2010, tension-type headache and
medication overuse headache have been added and estimates have been made by country spanning
the period from 1990 to the most recent year for which data are available. Headache disorders, and
in particular, migraine, have been found to be highly prevalent and a cause of large burden. To date,
no research article has focused on the detailed methods and results of headache estimates from
GBD. With the present study, we updated a previous systematic review covering 1980-2001 by
doing a review that searched PubMed for articles using the terms “migraine”, “tension”,
“headache”, “medication”, and “epidemiology” from Jan 1, 2001, until Dec 31, 2015. There were
no language restrictions.

Added value of this study

In 2016, of all GBD causes of disease, tension-type headache was the third most prevalent, and
migraine the sixth. In terms of years of life lived with disability, migraine ranked second globally,
and was among the ten most disabling disorders in each of the 21 GBD regions. It was particularly
burdensome among young and middle-aged women. Unlike many other diseases and injuries
quantified in GBD studies, headache showed no clear relation to sociodemographic development, as
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measured by the Socio-demographic Index. No risk factors have yet been established in the GBD
studies for headache disorders, and headache epidemiological studies are absent in many countries
and regions.

Implications of all the available evidence

Through the GBD studies, headache disorders, and in particular, migraine, have been shown to be
among the most disabling disorders worldwide. Many fatal and disabling disorders decrease with
socioeconomic development, but this does not seem to be true for migraine and tension-type
headache. Hence, their relative importance is likely to increase in the future. More high-quality
headache epidemiological studies and studies aiming to identify modifiable risk factors should be
done. Effective strategies to modify the course of headaches and alleviate pain exist, but many
people affected by headache are not benefiting from this knowledge.

Given the importance of headache disorders for global public health, which has become evident through
GBD, we wanted to inform an audience of headache specialists about these studies. The aims of the
present Article are to provide an overview of the GBD methods as applied to headache, to present
detailed results of the update for 1990-2016 on headache burden in different world regions and with
time trends, and to discuss the implications of these results both for future iterations of GBD and for
health policies around the world.

Methods

Overview

The main elements of the GBD methods, both general and pertaining to migraine and tension-type
headache, are described in the appendix. In the main text of this Article, we concentrate on methods
pertaining to estimation of the burden of migraine and tension-type headache. A flowchart of the
different steps in these methods is shown in the appendix.

In the GBD cause hierarchy, migraine and tension-type headache are individual disorders on Level 3,
under neurological disorders (Level 2) and non-communicable diseases (Level 1). No further
subdivision exists for headaches, so each reappears at Level 4. In GBD 2013 and GBD 2015,
medication overuse headache was treated as a separate disorder, but in GBD 2016 it was considered a
sequela of either migraine or tension-type headache. The burden of medication overuse headache was
therefore added to the burdens estimated for these headache types according to a meta-analysis of three
studies reporting the proportions of medication overuse headache resulting from migraine (73-4%, 95%
uncertainty interval [UI] 63-9-82-0) or tension-type headache (26-6%, 18-0-36-1).%:2¢

In GBD, disease burden is estimated in disability-adjusted life-years (DALY's), which are the sum of
years of life lost (YLLs) to premature mortality and years of life lived with disability (YLDs). Because
GBD does not estimate any deaths from headache disorders as the underlying cause, DALY for
headaches are equivalent to YLDs. YLDs for each headache disorder are calculated from its prevalence
and the mean time patients spend with that type of headache multiplied by the associated disability
weight. The determination of headache disability weights through population and internet surveys was
on the basis of lay descriptions (appendix).” 2 The disability weight for migraine was 0-434, meaning
that during an attack the affected person experiences health loss of 43-4% compared with a person in
full health. The disability weight for medication overuse headache was 0-223 and for tension-type
headache was 0-037. After all diseases were estimated separately, an adjustment was made to YLDs to
account for comorbidity by use of simulation methods assuming a multiplicative, rather than additive,
model. This adjustment led to a downward correction for YLDs for migraine in women and children by
factors ranging from 2-1% (at ages 5-9 years) to 20-6% (at ages >95 years), reflecting a strong
correlation between comorbidity and age. The corresponding figures in males were 2-1% and 20-7%,
respectively.

Data sources
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For headaches, the data sources were mostly published population-based studies of prevalence;
however, survey data for which we had the individual record data were also included. The PubMed
search terms are shown in the appendix. Reference lists in published articles were reviewed and data
were solicited from our GBD network of more than 2500 collaborators.

Only studies diagnosing the headaches according to the International Classification of Headache
Disorders (ICHD) were considered. This classification was first published in 1988, updated in 2004
(ICHD-2),2 and updated again in 2018 (ICHD-3).12 In the three ICHD versions, no major differences
exist with regard to diagnostic criteria of migraine, tension-type headache, and medication overuse
headache. For evaluation of headache burden, these diagnoses were selected because they are, by far,
the most common and of the greatest public health importance.l! Cluster headache causes severe pain
and disability, but with a lifetime prevalence of approximately 0-2% the effect on public health is much
less.! Diagnosis of the many secondary headaches (eg, due to infections or brain tumours) is difficult in
epidemiological studies, and the burden of these headaches should be attributed to the underlying
disorder.l! An exception is secondary headache caused by medication overuse, which occurs almost
exclusively in patients with either migraine or tension-type headache.

For GBD 2016, data on migraine were extracted from 135 studies, covering 16 of the 21 GBD world
regions. For tension-type headache, data were extracted from 76 studies covering 16 GBD regions. All
data sources are available online. For medication overuse headache, data were extracted from 37 studies
from ten regions (for details about the numbers of studies from each region see the appendix). In
addition, hospital claims data from the USA on migraine and tension-type headache for 3 years (2000,
2010, and 2012) were used.12 13- 14 Sets of claims data were included because, owing to their size, they
provide more detailed information on age patterns and time trends than published epidemiological
studies, and also provide estimates on subnational locations. Because claims data might not be
nationally representative, do not refer to the ICHD criteria, and capture only those individuals who are
able to seek health care, they are evaluated for systematic biases compared with data sources of high

quality (appendix).

Approximately half of the 135 studies from which data were extracted were from three of the 21 GBD
regions (western Europe, high-income North America, and high-income Asia Pacific), and no data on
any of the headaches were available from the Caribbean, central sub-Saharan Africa, southern sub-
Saharan Africa, or Oceania (see appendix) regions. In all regions and countries, prevalence was
estimated with a Bayesian meta-regression model (DisMod-MR 2.1), and estimates were obtained in
this way also for countries and regions where no relevant headache studies had been done.

Calculation of proportion of time in the symptomatic state

Headache disorders are modelled as chronic episodic conditions. The prevalence reflects the individuals
in the population who have had at least one episode in the past 12 months fulfilling ICHD criteria. To
calculate the average proportion of time with headache (ie, in the symptomatic state) necessary for YLD
calculation, 13 population-based studies were identified that had data on frequency and duration of
migraine attacks (appendix). From these studies, we estimated the average number of hours migraineurs
spend in attacks, and expressed this as a proportion of a year, which was 8-5% (95% UI 5-8—11-2).

For tension-type headache, seven studies on duration and frequency of attacks showed that affected
people spend, on average, 4-7% (95% UI 1-3-8-0) of their time with headache. For both migraine and
tension-type headache, frequency and duration were reported most commonly in categories, and the
midpoint was assumed to represent each category. For medication overuse headache, only one study
included in GBD 2016 (from Russia) gave data on time in symptomatic state, reporting a mean
headache frequency of 23-1 (SD 6-7) days per month.13 According to the ICHD-3 definition,
medication overuse headache is present on more than 15 days per month for more than 3 months.12

Modelling of prevalence

In the mathematical modelling, the mortality due to headache was set at zero,'© as was occurrence

below age 5 years.iZ In the sources used for this study, prevalence rates vary, but the degree to which
this reflects real variation across borders and time, or methodological differences, is mostly not known.
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Method most probably plays a large role because results can be substantially influenced by relatively
minor differences, such as variations in the screening question.’® To adjust for differences in
methodological quality, all prevalence studies included in GBD are scored according to a modified
version (dichotomised variables) of published methodological quality criteria for headache
epidemiological studies,! taking into account the representativeness of the population of interest
(representative of country or community vs selected population), quality of sampling (random sample of
the population of interest vs not random sample), recall period (1-year prevalence vs other recall
period), participation rate (=70% vs <70%), survey method (face to face with headache expert or trained
interviewer vs other), validation of diagnostic instrument (sensitivity or specificity >70% vs <70% or no
validation), and application of ICHD criteria (strict criteria or reasonable modification of criteria vs
other modification of criteria). In DisMod-MR 2.1, these methodological variables were evaluated for a
systematic difference and corrected accordingly (appendix).

Socio-demographic Index (SDI)

We examined the relationships between migraine and tension-type headache DALYs and SDI, a
composite measure of income per capita, education, and fertility.12 We also present results by groupings
of countries into quintiles (high SDI, middle-high SDI, middle SDI, middle-low SDI, and low SDI)
based on their 2016 SDI value. Additional details on the SDI methods can be found online.

Role of the funding source

The funder of the study had no role in study design, data collection, data analysis, data interpretation or
the writing of the report. All authors had full access to the data in the study and had final responsibility
for the decision to submit for publication.

Results

In 2016, almost three billion individuals were estimated to have a headache disorder: 1-89 billion (95%
UI 1-71-2-10) with tension-type headache and 1-04 billion (95% UI 1-00—1-09) with migraine (table).
All data on age-standardised prevalence and YLDs for all countries and regions, for both 1990 and
2016, are publicly available in online visualisations and results download tools. For tension-type
headache, the global age-standardised prevalence was 26-1% (23-6-29-0) overall: 30-8% (28-0-34-0)
for women and 21-4% (19-2-23-9) for men. All results for both sexes are publicly available online. For
migraine, global age-standardised prevalence was 14-4% (13-8—15-0) overall: 18-9% (18-1-19-7) for
women, and 9-8% (9-4-10-2) for men. Maps of age-standardised prevalence of migraine and tension-

type headache in each country are shown in Figure 1, Figure 2. In 2016, the age-standardised
prevalence of migraine was highest in Italy and Nepal, and that of tension-type headache was highest in
Brazil and Afghanistan. The lowest prevalence of both disorders was in China.

Table

Prevalent cases and YLDs for migraine and tension-type headache in 2016 and percentage
change of age-standardised rates by location

Migraine Tension-type headache

Prevalence YLDs Prevalence YLDs

2016  Percentage 2016  Percentage 2016 Percentage 2016  Percentage

counts change in counts change in counts change in counts change in
age- age- age- age-
standardised standardised standardised standardised
rates, 1990 rates, 1990 rates, 1990 rates, 1990
-2016 -2016 -2016 -2016
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Migraine Tension-type headache A
Prevalence YLDs Prevalence YLDs
2016  Percentage 2016  Percentage 2016 Percentage 2016  Percentage

counts

change in counts change in
age- age-
standardised standardised
rates, 1990 rates, 1990

counts change in counts change in
age- age-
standardised standardis
rates, 1990 rates, 1990
>
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95% uncertainty intervals are in parentheses. YLDs=years of life lived with disability. SDI=Socio-demographic
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Age-standardised prevalence of migraine per 100 000 population by location for both sexes, 2016

ATG=Antigua and Barbuda. FSM=Federated States of Micronesia. LCA=Saint Lucia. TLS=Timor-Leste.
TTO=Trinidad and Tobago. VCT=Saint Vincent and the Grenadines.
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Figure 2

Age-standardised prevalence of tension-type headache per 100 000 population by location for both sexes,
2016

ATG=Antigua and Barbuda. FSM=Federated States of Micronesia. LCA=Saint Lucia. TLS=Timor-Leste.
TTO=Trinidad and Tobago. VCT=Saint Vincent and the Grenadines.

Migraine was estimated to have caused 45-1 million (95% UI 29-0-62-8) YLDs in 2016 (table), an
increase of 51-2% (49-7-52-8) from the 29-8 million (19-1-41-8) YLDs in 1990 (see online results
tool). Tension-type headache caused 7-2 million (4-6—10-5) YLDs in 2016 (table), an increase of 53-1%
(47-5-58-4) from the 4-7 million (3-:0-7-0) YLDs in 1990 (online results tool). Together, in 2016,
migraine and tension-type headache caused 52-3 million (34-5-72-5) YLDs globally, which was 6:5%
of all YLDs: 7-7% among women and 5-1% among men. The global age-standardised YLD rates per
100 000 population for migraine were 598-7 (95% UI 385-9—833-3). The change from the 1990 values
was —0-2% (—0-8 to 0-4). For tension-type headache, the global age-standardised YLD rate per 100 000
population was 95-9 (61-5-140-0), a change of —0-2% (-2-5 to 1-9) from 1990 values. The age-
standardised YLD rates in 2016 of both disorders were higher in women (migraine 777-6, 500-4
—1083-6; tension-type headache 114-6, 73-6—162-4) than in men (migraine 422-3, 274-3-586-7;
tension-type headache 77-4, 49-6—113-2). The percentage of all YLDs due to migraine were 5-6% (4-0
—7-2) overall: 6:8% (4-9-8-8) for women and 4-3% (3-1-5-5) for men. The corresponding values for
tension-type headache were 0-9% (0-7—1-2) overall: 1-:0% (0-7—1-3) for women and 0-8% (0-6—1-0) for
men.

For both migraine and tension-type headache, a peak in prevalence and YLD rate occurred between
ages 35 and 39 years (Figure 3, Figure 4). In both sexes, the percentages of all YLDs were highest in

the group aged 1549 years (migraine 8-2%, tension-type headache 1:3%), but was also high in
children aged 5-14 years (migraine 4-5%, tension-type headache 0-6%), in individuals aged 50-69
years (migraine 4-2%, tension-type headache 0-7%), and in the elderly (ie, >70 years; migraine 1-3%,
tension-type headache 0-3%). In women between ages 15 and 49 years, migraine caused 20-3 million
(95% UI 12-9-28-5) and tension-type headache caused 2-9 million (95% UI 1-:8—4-2) YLDs in 2016,
which together were 11-2% of all YLDs in this age and sex group.
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Figure 3

Global prevalence of (A) migraine and (B) tension-type headache by age and sex, 2016

Prevalence is expressed as the percentage of the population that is affected by the disease. Shaded areas

show 95% uncertainty intervals. Values are plotted at the midpoint of 5-year age categories.
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Figure 4

Global years of life lived with disability (YLD) rate per 100 000 population due to migraine and tension-
type headache by age, 2016

Shaded areas show 95% uncertainty intervals. Values are plotted at the midpoint of 5-year age categories.

The proportions of all DALY for both sexes were 1-9% (1-3-2-5) for migraine and 0-3% (0-2-0-4) for
tension-type headache. The values were 2-7% (1-8-3-6) and 0-4% (0-3-0-5) for women, and 1:2% (0-8
—1-7) and 0-2% (0-3—0-3) for men. Globally, migraine ranked 12th of all disorders at GBD cause Level
4 in terms of DALY for both sexes in 2016, up from 17th in 1990. In 2016, migraine ranked fifth for
women (up from 13th in 1990), and 20th for men (up from 28th in 1990).

Migraine was among the top five Level 4 causes of age-standardised YLDs in all five SDI quintiles
both in 1990 and 2016. Age-standardised DALY's for each headache type showed a small increase as
SDI increased. The values estimated for the 21 world regions between 1990 and 2016 varied little over
time, but markedly between regions (figure 5). These results indicate that the SDI level of the country is
not a major determinant of the size of the headache burden.
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Figure 5

Age-standardised disability-adjusted-life-years (DALY) rates for (A) migraine and (B) tension-type
headache by 21 Global Burden of Disease regions by Socio-demographic Index (SDI), 1990-2016

The solid black line represents expected values based on SDI from a regression of all location data over the

entire 1990 to 2016 estimation period.

Discussion

Almost three billion people had a migraine and tension-type headache together in 2016; tension-type
headache was the third most prevalent disorder (after dental caries and latent tuberculosis infection) and
migraine the sixth most prevalent out of 328 diseases and injuries for which GBD 2016 made
estimates.2®

GBD 2016 shows that headache, and in particular, migraine, is one of the main causes of disability
worldwide, particularly in young adult and middle-aged women (figure 3). Globally, migraine and
tension-type headache together accounted for 6-5% of all YLDs: 7-7% among women and 5-1% among
men. Headache is particularly burdensome in people aged 1549 years, being the cause of 9-5% of all
YLDs in this group (11:2% among women and 7-5% among men) but the effect is not negligible in the
group aged 5-14 years (5-1%), or among the group aged 50—69 years (4-9%), and the group aged 70
years or older (1-6%). Together the two disorders are the cause of more than 2% of all DALY's: almost
3% in women and almost 1-5% in men.

When analysed at cause Level 4, migraine was the second cause of disability after low back pain and
ranked among the top ten causes of YLDs (age-standardised) in all 195 countries, both in 1990 and in
2016.22 In 2016, it ranked first in two regions, second in nine, third in five, fourth in two, fifth in two,
and sixth in one region. Globally, tension-type headache ranked 28th in both 1990 and 2016.

The increase in YLDs between 1990 and 2016 reflects population growth and potentially some effect of
a change in the age composition of many populations (ie, fewer children and adolescents and more
middle-aged people). The fact that age-standardised YLD rates are unchanged indicates that, overall,
the underlying causes of headache have remained the same. Any improvements in the efficacy of
headache treatments during this period (which saw the introduction of triptans for migraine) have had
no detectable effect—perhaps partly a reflection of how poorly available they are worldwide2! and of
the scarcity of data on the proportion of time patients are symptomatic, which did not allow us to find a
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treatment effect over time and by location. In the DALY rankings, headaches are higher in 2016 than in
1990, because of an overall decrease in YLLs from fatal disorders. In general, DALY rates for non-
communicable diseases increase rapidly with age;Z hence, counts of deaths and DALY from non-
communicable diseases will increase in ageing populations. However, ageing has a lesser effect on
headaches as these, and in particular migraine, are most common among young and middle-aged adults,
and become less prevalent with old age.

The principal reason migraine has climbed from the seventh largest cause of YLDs in GBD 2015 to
second place in GBD 20162% 2 is that medication overuse headache used to be treated as a separate
disease entity, but in GBD 2016 it was considered a sequela of either migraine or tension-type
headache, with more than 70% of medication overuse headache burden being reattributed to migraine.
We believe this change in the status of medication overuse headache is correct, from both clinical and
pathophysiological viewpoints, because medication overuse headache virtually never develops de novo,
but almost always from either migraine or tension-type headache, and the presence of a primary

headache is considered to be a prerequisite for medication overuse headache 1% 24

A short supply of data is still a limitation in headache burden estimates. Although several
epidemiological studies on headache have been done in the past decade in large and populous regions of
the world where none existed before (ie, Russia, China, India, and parts of Africa), the majority of
studies are still from high-income countries, and there remain five regions of low-income and middle-
income countries without data for migraine. No data exist for populous countries like Indonesia,
Vietnam, Bangladesh, Egypt, South Africa, and the Democratic Republic of Congo. In sub-Saharan
Africa, only five countries have data on headache. For tension-type headache and medication overuse
headache, the data are even scarcer. In addition, too few population-based studies give good estimates
of average headache duration and frequency, which are necessary for calculation of time spent in the
symptomatic state. The small number of studies did not allow us to differentiate the estimates of time
spent with symptoms by location, although, in countries with better access to health care, the frequency
and duration of migraine attacks would be expected to decrease with treatment. There is also a need to
update results in many places, to get more reliable results (many old studies are of low quality) and
possibly also to monitor secular trends in headache epidemiology. Because data on headache are poorly
captured in national health surveys, and administrative data collections such as those from claims or
primary care are unreliable measures of prevalence (appendix), it is desirable that surveys on headache
be done in many more places, and preferably at regular intervals as part of national health reporting
systems.

In GBD, DisMod-MR 2.1 makes it possible to adjust results of studies that were done using suboptimal
case definitions or methods. However, an important aspect that has not yet been taken into account in
the model is the distinction between definite and probable diagnoses of migraine and tension-type
headache. People with a definite diagnosis fulfil all ICHD diagnostic criteria for the disorder, whereas
those with probable diagnoses do not meet one of them; the probable diagnosis is not meant to signify a
separate nosological entity. In a clinical setting, probable diagnoses are useful for patients for whom
there is diagnostic uncertainty, but confirmation (or refutation) of the diagnosis is expected later.
However, this will not be the case in epidemiological studies and, unless the large number of probable
cases are included for either migraine or tension-type headache as appropriate, these people will not be
counted, despite experiencing headache-related disability. Several studies have investigated, in more
detail, participants in epidemiological studies who received probable diagnoses. In the great majority, a
definite diagnosis of migraine was withheld because attacks reportedly lasted less than 4 h (the
minimum allowed by the criteria).23 2% 27 Otherwise, the diagnosis resembled migraine closely, and was
associated with considerable disability. Until 2000, the majority of studies reported only definite
migraine, and not both definite and probable diagnoses. After 2000, more studies reported both types,
and these studies indicate that the prevalence of probable migraine is almost as high as that of definite
migraine.2% 28 Future iterations of GBD should therefore find a reasonable and consistent way to deal
with probable migraine because it is a common cause of disability that otherwise will be unaccounted
for. Similar arguments can be made for probable tension-type headache, although knowledge of this
headache type is far less, and the YLDs missed by omitting this are fewer because of the much lower
disability weight of tension-type headache compared with migraine.
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Another problem is the handling of chronic headache disorders (ie, present on 15 or more days per

month for more than 3 months). Many of these headaches will fall into the categories of chronic

migraine, chronic tension-type headache, or medication overuse headache, but the high frequency of

headaches tends to blur the features necessary for diagnosis. These headaches become even more

difficult to diagnose with certainty in cross-sectional epidemiological studies based on questionnaires,

especially when these are self-administered or applied by lay interviewers. With the exception of

medication overuse headache, which is diagnosed by enquiry into medication use, these headaches are

usually lumped into a descriptive category of headache on 15 or more days per month, and not counted
in GBD. Hence, there might be additional, and perhaps considerable, headache-related morbidity that is

not captured by the diagnoses used in GBD.

Despite efforts to adjust for methodological differences between studies, part of the variation between

countries might be due to residual measurement error, rather than true variation. Efforts have been made

to standardise the methods for studies on prevalence and burden of headache ! and in the future

adherence to these will hopefully make it easier to compare the burden over geographical borders and

time periods. One of the greater challenges in modelling headache is the poor knowledge of predictors.

Such predictors help to stabilise disease models in the sense that they adjust data points that are affected

by measurement error.

Another problem concerns how to estimate the proportion of time during which people with a headache

disorder actually have headache (time in symptomatic state). This difficulty exists partly because

average duration and frequency of headaches are usually reported in categories, and estimates thus

depend on choice of mean value in each category, and partly because the present figures rely on older

studies that are of rather poor general quality. Better estimates can probably be obtained with a more

systematic analysis of individual record data in some of the major surveys done in the past 10 years that

are of higher quality than earlier studies.

Despite these methodological challenges, headache disorders are ubiquitous and contribute to a large

burden of lost health. Sizeable resources would be needed to prevent or alleviate this burden in the

hundreds of millions of people with headache worldwide. Until now, most interventions have aimed at

the management of symptoms, but preferable for such an immense public health problem might be

modification at a population level of risk factors, if such can be identified. This intervention would

require greater knowledge of the modifiable factors that drive headache: several have been suggested

with varying degrees of scientific support, such as obesity, smoking, indoor and outdoor air pollution,

2

level of physical activity, altitude, blood pressure, and level of stress.2% 3% 3132 Of these factors, altitude

and stress are not included as risks in GBD. For the other postulated risks, the evidence for an effect on
headaches is, in our opinion, insufficient. Potential headache risk factors should be tested against GBD

causal criteria for inclusion of risks and associated outcomes.32 If none of these risk factors pass the

criteria, more and better epidemiological and pathophysiological studies should be done to prove or

refute hypotheses about causation.

Headache disorders do not appear to be strongly linked to socioeconomic development, as measured by
SDI (table). The previous notion that headache was mainly a disorder of high-income countries and

particularly prevalent among the wealthy, is refuted by the present study, but neither is the opposite

true. Hence, no significant reduction in the global burden of headache can be expected from the

demographic and epidemiological transitionsZ2 that large parts of the world are presently undergoing,

because no clear pattern of decreasing YLD rate with increasing SDI exists. It can, however, be

predicted that the relative importance of headaches will further increase as the importance of other

disorders, such as malnutrition, infections, maternal and child diseases, and cardiovascular and other

fatal non-communicable disorders decreases. Although a socioeconomic index like the SDI does not

reflect differences in headache prevalence when applied across countries and cultures, the possibility

that such factors are important within a country or region cannot be eliminated. A socioeconomic

gradient, to the effect that low socioeconomic status is linked to higher headache prevalence, has been

shown in countries of high, middle, and low income.13- 3% 3336

Even if it proves difficult to establish, with reasonable certainty, that modifiable risk factors exist for

headache, the results of GBD definitely give a strong call for improving health care for headache. This

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6191530/
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call involves the inclusion of headache care in existing health-care systems, and not only in the high-

income part of the world. Implementation of a headache service in Georgia, a country where none

existed previously, has been economically sustainable.2Z An educational programme among general

practitioners in Estonia has been shown to reduce unnecessary referrals to specialists and special

examinations.3® A programme to increase competence in headache care in China is now being

implemented.22 Some simple remedies and methods, like aspirin for attack treatment and amitriptyline

for prevention of migraine, together with provision of information for patients and education for health-

care providers, should be highly cost-effective in low-income and middle-income countries.22 A study

from European and Latin American countries has shown that discontinuation of medication overuse can

reduce the proportion of severely disabled patients with medication overuse headache by almost 60%.4
This study also indicates that increased awareness of the danger of non-critical use of acute medication

might prevent millions of people from developing this prevalent and disabling disorder.

In high-income parts of the world, the results presented here also highlight a strong moral obligation to

allocate more resources to research aimed at understanding the mechanisms of headache to enable
development of more effective prevention and treatments. At the same time, current treatments need to

be recognised as ineffective more because of poor availability than inefficacy, and health services must
do a better job of reaching people if new treatments are to have an effect.22 For the pharmaceutical
industry, the market for proven cost-effective remedies is huge, as is the potential for a large decrease in

pain and disability, and an increase in productivity, for the global community.

In conclusion, major limitations still exist in the GBD headache burden estimations, the most notable

being the short supply of epidemiological data from large parts of the world, the paucity of studies
giving data on average time with headache, and great methodological heterogeneity. Nevertheless, GBD

2016 confirms that headache, and in particular, migraine, is a large public health problem in both sexes

and all age groups worldwide, but most so in young and middle-aged women. Headache is not limited
to the high-income part of the world and, unless action is taken, it is here to stay: there is no indication

that the demographic and epidemiological transitions alone will improve the situation. Rather, these
profound changes which reduce mortality will increase the relative importance of headache for public

health.

For data sources see http://ghdx.healthdata.org/gbd-2016/data-input-sources
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