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Global, regional, and national burden of headache
disorders, 1990 2023: a systematic analysis for the Global
Burden of Disease Study 2023

GBD Headache Collaborators*

Summary

Background The Global Burden of Diseases, Injuries, and Risk Factors Study (GBD) 2023 estimates health loss from
migraine, tension-type headache, and medication-overuse headache. This study presents updated results on headache-
attributed burden from 1990 to 2023, along with clinical and public health implications.

Methods Data on the prevalence, incidence, or remission of migraine, tension-type headache, and medication-overuse
headache were extracted from published population-based studies. We used hierarchical Bayesian meta-regression
modelling to estimate global, regional, and country-level prevalence of headache disorders. For the rst time in
GBD 2023, age-speci ¢ and sex-speci ¢ estimates of time in symptomatic state were applied by meta-analysing
individual participant data from 41653 individuals from the general populations of 18 countries from all parts of the
world. Disability weights were applied to calculate years lived with disability (YLDs). Since medication-overuse
headache is a sequela of a mistreated primary headache (due to medication overuse), its burden was reattributed to
migraine or tension-type headache, informed by a meta-analysis of three longitudinal studies.

Findings In 2023, 29 billion individuals (95% uncertainty interval 26 3e1) were a ected by headache disorders, with
a global age-standardised prevalence of 346% (31e6 37<5) and a YLD rate of 5419 (3734 7399) per
100000 population, with 4875 (323=0 6788) per 100000 population attributed to migraine. The prevalence rates of
these headache disorders have remained stable over the past three decades. YLD rates due to headache disorders were
more than twice as high in females (739+9 [511e2 10115] per 100000) as in males (3461 [240«4 481+8] per 100000).
Medication-overuse headache contributed 58+9% of the YLD estimates for tension-type headache in males and 56+1%
in females, as well as 22+6% of the YLD estimates for migraines in males and 14«1% in females.

Interpretation Headache disorders, in particular migraine, continue to be a major global health challenge, emphasising
the need for e ective management and prevention strategies. Much headache-attributed burden could be averted or
eliminated by avoiding overuse of medication (including over-the-counter medication), underscoring the importance
of public education.
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Introduction
Headache disorders are among the most prevalent
disorders worldwide.* * In the past two decades, they have
also been recognised as being among the leading causes of
health loss.2* Currently, the Global Burden of Diseases,
Injuries, and Risk Factors Study (GBD) produces estimates
for migraine, tension-type headache, and medication-
overuse headache the most common headache types
with greatest impacts on population health.®

Since there are no diagnostic biomarkers, the diagnoses
of these three headache types are based on clinical
criteria described in the International Classi cation of
Headache Disorders (ICHD;® panel). The reliance on
self-reported symptoms is diagnostically challenging and
highly dependent on the doctor patient interaction; in
epidemiological enquiry, with no such interaction, the
challenges are greater, and uncertainties inevitable.
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Migraine and tension-type headache are identi ed
through the presence or absence, respectively, of the
same set of clinical characteristics, with migraine almost
invariably being more bothersome than tension-type
headache (eg, experiencing nausea, an associated
symptom of migraine but not of tension-type headache,
is more bothersome than not experiencing nausea).
Ade nite diagnosis of migraine or tension-type headache
is made when all criteria A E for the diagnosis are
ful lled. Notably, the ICHD allows for a probable
diagnosis when all but one of criteria A D are ful lled.®
In a clinical setting, a probable diagnosis is often later
con rmed as de nite.

Unlike migraine and tension-type headache,
medication-overuse headache does not develop de novo,
but is a sequela of a primary headache (in virtually all
cases, migraine or tension-type headache)’ brought on
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Research in context

Evidence before this study

We searched PubMed to identify studies addressing global
headache burden between Jan 1, 1990, and Jan 1, 2025, using
the following search string: (headache[Title/Abstract])

AND (burden[Title/Abstract] OR health loss[ Title/Abstract]
OR disability[Title/Abstract]) AND ((global[ Title/Abstract])

OR (international[Title/Abstract])). We found that studies
mainly looked at small geographical areas (commonly single
countries), focused solely on prevalence without any attempt to
address health loss, or used results from the Global Burden of
Disease, Injuries, and Risk Factors Study (GBD). The Global
Campaign against Headache is one e ort that stands out

from this, consistently gathering data on prevalence and
headache-attributed burden across the world. This campaign
has resulted in numerous country-speci ¢ publications on

the burden of headache disorders, which has informed GBD s
headache models. Since migraine was included in GBD in 2000,
headache disorders have been ranked among the top causes
of health loss. Later, estimates for tension-type headache and
medication-overuse headache have been added, the latter as
a sequela of mistreated migraine or tension-type headache.
Health loss has been especially high among young adults and
females owing to the high prevalence of migraine. Evidence
exists that females have longer headache episodes than males,
but previous GBD rounds have not accounted for this.

Added value of this study
This study provides improved insight into the burden of
headache disorders by incorporating more granular estimates

by over-frequent consumption of acute medication. By
de nition, medication-overuse headache is present on at
least 15 days per month.°

The health loss caused by headache disorders is
especially high among young adults and females, in both
cases owing to a high prevalence of migraine. Previous
iterations of GBD have, however, not accounted for the
fact that females have longer-duration attacks than
males.® This study presents novel methods implemented
in GBD 2023 to account for age and sex di erences in
time spent with headache, and uses these to present
updated estimates of headache-attributed burden
from 1990 to 2023, along with the clinical and public
health implications.

This manuscript was produced as part of the GBD
Collaborator Network and in accordance with the GBD
protocol.®

Methods
Overview
We give here an overview of the methods relevant for
estimating the burden of headache disorders. Details can
be found in appendix 1 (pp 3 17).

In the GBD hierarchy of diseases and injuries,
headache disorders are a Level 3 cause, under

of time in symptomatic state for migraine and tension-type
headache in GBD. This was achieved by analysing a large
amount of population-representative individual participant
data, allowing separate estimates by age and sex. Compared
with previous GBD rounds, this approach reduced the
uncertainty of the health loss estimates and revealed greater
sex di erences, health loss among females (7399 years lived
with disability [YLDs] per 100000 population) being more than
double the health loss among males (346+1 YLDs per 100 000).
This study also indicated that these health losses would

be greatly reduced by avoiding acute medication
overconsumption, since more than 50% of health loss
attributed to tension-type headache and more than

15% attributed to migraine (>20% to all headache) was
actually due to medication-overuse headache.

Implications of all the available evidence

Headache disorders continue to be among the most prevalent
disorders globally and migraine among the most disabling.
Females have more than twice the burden of males, owing
not only to a higher prevalence of migraine but also to

the fact that, at an individual level, they spend more time
with headache. Improved coverage of e ective headache
medications (including preventive treatments) is needed, but
this must be done in tandem with education on the correct use
of acute medications to avoid the increased burden associated
with their overconsumption.

neurological disorders (Level 2) and non-communicable
diseases (Level 1). At Level 4, the most granular Level,
headache disorders include migraine and tension-type
headache. Since medication-overuse headache is a
sequela of a pre-existing primary headache, its burden
is wholly reattributed to migraine or tension-type
headache in a ratio informed by a meta-analysis of
three prospective longitudinal studies reporting the
proportions of medication-overuse headache origin:
7322% (95% uncertainty interval [Ul] 637 81<0) for
migraine and 26<8% (19«0 363) for tension-type
headache.® 2

The case de nitions for migraine, tension-type
headache, and medication-overuse headache in GBD are
based on the diagnostic criteria (appendix 1 pp 3 4).
Separate models for de nite and probable diagnoses exist,
which are combined to give overall estimates of migraine
and tension-type headache.

In GBD, disease burden is expressed as disability-
adjusted life-years (DALYs), which are calculated as the
sum of years of life lost (YLLs) to premature death and
years lived with disability (YLDs).® Since GBD does not
estimate any deaths from headache disorders, DALYs are
equivalent to YLDs for headache disorders. YLDs are
calculated for each headache type by multiplying 1-year
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Panel: Diagnostic criteria for migraine, tension-type headache, and medication-overuse headache according to the
International Classi cation of Headache Disorders 3rd Edition (ICHD-3)®

Migraine
(A) At least ve attacks ful lling criteriaB D
(B) Lasting 4 72 h
(C) 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

(D) At least one of the following:
(1) nausea and/or vomiting
(2) photophaobia and phonophobia
(E) Not better accounted for by another ICHD-3 diagnosis

Tension-type headache
(A) At least ten attacks ful lling criteriaB D
(B) Lasting 30 min to 7 days

prevalence by proportion of time in symptomatic state
and the associated disability weight (quantifying the
health loss experienced while in a symptomatic state).

Data sources

The input data informing GBD models were based on
published population-based studies. The PubMed search
strings used for systematic reviews are shown in
appendix 1 (pp 4 5). Only studies reporting on the
prevalence, incidence, or remission of migraine (de nite
or probable), tension-type headache (de nite or
probable), or medication-overuse headache were
included.

The last systematic review informing GBD headache
models was carried out in 2017. Data on migraine were
extracted from 182 sources from 64 countries and
18 GBD regions, and on tension-type headache from
125 sources from 49 countries and 17 GBD regions. For
medication-overuse headache, data were extracted from
47 sources from 30 countries and ten GBD regions. The
vast majority of data (94<9%) related to prevalence.
Western Europe had substantially more data sources
than any of the other regions for each headache type,
and data on de nite migraine were the most abundant
compared with the other headache diagnoses. Detailed
information on data sources is available in appendix 1

(pp 5 11).

Data standardisation

Extracted data were divided by age and sex where
necessary. When studies reported prevalence for all
sexes combined, estimates were divided by generating
and applying a global sex ratio using the meta-
regression Bayesian, regularized, trimmed (MR-BRT)
tool.* Furthermore, when studies reported prevalence
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(C) At least two of the following four characteristics:
(1) bilateral location
(2) pressing (non-pulsating) quality
(3) mild or moderate pain intensity
(4) not aggravated by routine physical activity

(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

Medication-overuse headache

(A) Headache occurring on 15 days per 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
headache

(C) Not better accounted for by another ICHD-3 diagnosis

across large age groups, these were divided across 5-year
age bins according to the global age pattern of prevalence
modelled by a hierarchical Bayesian meta-regression
modelling tool, DisMod-MR 2.1.%

To mitigate the in uence of studies with low
methodological quality and potential bias, we evaluated
data for systematic di erences and corrected accordingly
using MR-BRT (appendix 1 pp 11 12). The following
eight quality criteria for headache epidemiological
studies were considered:® representativeness of the
population of interest; sampling quality; recall period,;
participation rate; survey method; validation of
diagnostic instrument; diagnostic criteria; headache type
(de nite or probable) assumed. Detailed information
on data standardisation is available in appendix 1

(pp 11 12).

Estimation of prevalence

We used DisMod-MR 2.1 to estimate the prevalences
of migraine, tension-type headache, and medication-
overuse headache from 1990 to 2023, globally, regionally,
and for individual countries. Estimates could be
obtained in countries and regions where no primary
studies were published using a geographical cascade
where model ts were sequentially passed down as
priors to the next geographical level (eg, super-region to
region, region to country). In each model, it was
assumed that there was no incidence before 5 years of
age and that there was no mortality from headache
disorders. No risk factors were used to inform pre-
valence estimation.

Time in symptomatic state
In GBD 2023, we updated estimates of time in
symptomatic state for migraine and tension-type
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Health state description

Disability weight
(95% UI)

Migraine

Tension-type
headache

Medication-overuse Has daily headaches, felt as dull pain and often lasting all day, with poor sleep, nausea, and fatigue. The person
takes medicine for the headaches, which provides little relief but is needed to avoid having worse symptoms.

headache

Ul=uncertainty interval.

Has severe, throbbing head pain and nausea that cause greatdi culty in daily activities and sometimes con ne
the person to bed. Moving around, light, and noise make it worse.

Has a moderate headache that alsoa ects the neck, which causesdi culty in daily activities.

0441 (0294 0'588)
0037 (0:022 0:057)

0223 (0+146 0:313)

Table : Disability weights for headache disorders modelled in GBD**"

Males Females

De nite migraine

<35years 6+34% (548 7:20) 9:30% (853 10+06)
35 49years 7+86% (674 8:98) 10:13% (9+29 10+96)
50years 867% (696 10+38) 1277% (11:37 14+18)

Probable migraine

<35years 360% (294 4:26) 5650 (4+96 6+33)
35 49years 3:36% (278 394) 519% (453 584)
50years 6:04% (450 7+58) 7+16% (6:07 8:25)

De nite tension-type headache

<35years 2461% (2:30 2:92) 3498% (357 4+39)
35 49years 2148% (2:13 2+83) 359% (316 4+02)
50 years 355% (2:98 4+12) 4457% (392 5021)

Probable tension-type headache

<35years 1:39% (0:93 1+85) 1:88% (1:42 2:34)
35 49years 0:99% (075 1:23) 2:15% (1+42 2:88)
50years 244% (1+30 358) 3569 (1:89 5:23)

Data represent the mean percentage of time in a year in which a person is
experiencing headache. Values in parentheses are 95% uncertainty intervals.

Table :Estimates of mean time in symptomatic state for migraine and

tension-type headache, by sex and age

headache, de ned as the proportion of time during which
a person has a headache.

Using the HARDSHIP  (Headache-Attributed
Restriction, Disability, Social Handicap and Impaired
Participation) adult database,” an individual partici-
pant data meta-analysis was performed among
41653 individuals (19590 males) aged 18 65 years from
the general populations of 18 countries representing all
seven GBD super-regions. In all contributing surveys,
participants reported the number of days with headache
during the preceding month or year and usual duration
(hours) of their headache episodes. At the individual level,
reported headache frequency was multiplied by reported
usual duration of episodes to yield time in symptomatic
state, and expressed as a proportion of all time.

Mean times in symptomatic state were thereby extracted
for de nite migraine, probable migraine, de nite tension-
type headache, and probable tension-type headache.
Since time in symptomatic state varied across age and
di ered between males and females, age-speci ¢ and sex-
speci ¢ estimates were made. As a trade-o between

granularity and statistical power, and to re ect the age
pattern, three age bins (<35 years, 35 49 years, and

50 years) were applied.

For medication-overuse headache, the same estimate of
53%2% time in symptomatic state as in previous iterations
(based on a meta-analysis; appendix 1 p 16) was applied
before reattribution to migraine (3829% [284 49<4])
and tension-type headache (14¢3% [7=0 21e6]) in the
proportions stated earlier.

Disability weights

All disability weights in GBD were determined through
surveys of the general population and the use of lay
descriptions of health states.*” These weights range
from 0 (indicating no health loss) to 1 (a health loss
equivalent to being dead). The lay descriptions and
corresponding disability weights of migraine, tension-
type headache, and medication-overuse headache are
shown in table 1. On average, during an attack, people
with migraine have a health loss of 44¢1% compared with
people of full health. The equivalent values are 3¢7% for
tension-type headache and 22+3% for medication-overuse
headache.

Presentation of results
The 95% Uls of YLDs were propagated from the 95% Uls
of prevalence, time in symptomatic state, and disability
weight estimates. These were derived from 250 samples
from each estimate, using the 25th and 975th percentile
values of the 250 values to determine the upper and lower
bounds. After YLDs were estimated, an adjustment was
made to account for comorbidity between all diseases in
GBD.®

Age-standardised rates were estimated using the GBD
standard population.®

Analyses were done in R (version 4.2.2).

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report.

Results

Table 2 shows the age-speci ¢ and sex-speci ¢ time in
symptomatic state estimates for migraine and
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