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Abstract

Background: Headache has emerged as a global public health concern. However, little is known about the burden
from headache disorders in China. The aim of this work was to quantify the spatial patterns and temporal trends of
burden from headache disorders in China.

Methods: Following the general analytic strategy used in the 2017 Global Burden of Disease study, we analyzed the
prevalence and years lived with disability (YLDs) of headache and its main subcategories, including migraine and
tension-type headache (TTH), by age, sex, year and 33 province-level administrative units in China from 1990 to 2017.

Results: Almost 112.4 million individuals were estimated to have headache disorders in 1990 in China, which rose to
482.7 million in 2017. The all-age YLDs increased by 36.2% from 1990 to 2017. Migraine caused 5.5 million YLDs, much
higher than TTH (1.1 million) in 2017. The age-standardized prevalence and YLDs rate of headache remained stable and
high in 2017 compared with 1990, respectively. The proportion of total headache YLDs in all diseases increased from
1990 to 2017 by 5.4%. A female preponderance was observed for YLDs and the YLDs were mainly in people aged
20~54 years.

Conclusions: Headache remains a huge health burden in China from 1990 to 2017, with prevalence and YLDs rates
higher in eastern provinces than western provinces. The substantial increase in headache cases and YLDs represents an
ongoing challenge in Chinese population. Our results can help shape and inform headache research and public policy
throughout China, especially for females and middle-aged people.

Keywords: Headache disorders, Migraine, Tension-type headache, Prevalence, Years lived with disability, China, Global
Burden of Disease Study

Introduction
Headache disorders are almost the most prevalent,
burdensome and costly diseases in the world. From a
public-health perspective, the headache disorders, mostly
migraine and tension-type headache (TTH), have emerged
as major global public health concerns, lead to widespread

health loss, impaired quality of life and much loss of pro-
ductivity [1–3]. Migraine was ranked as the second cause
for years of life lived with disability (YLDs) in 2016 in the
world [2]. In China, headache is also a major health pro-
blem, greatly affecting quality of life. With a population of
over 1.3 billion, 20% of the total in the planet, it is esti-
mated that China may have the largest headache popula-
tion worldwide. However, previous epidemiological
studies for headache burden were of small sample size,
limited localities, high rates of under-diagnosis and mis-
diagnosis [4, 5]. Furthermore, the burden of headache is
easily to be wholly ignored, partly because this disorder is
nonfatal. However, headache disorders have impact on a
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large amount of issues like work or school activities and
family life, and may normally be related to long-lasting or
objective disability, especially for migraine [6]. The fact
that most people experienced headaches from time to
time may have hindered the realization that headache dis-
orders are great burden for the quality of life for people
who suffered from the condition. Besides, the burden of
headache disorders, is multifaceted and fragmented. A
comprehensive study on burdens caused by headache dis-
orders is therefore meaningful for populous countries
such as China to understand the magnitude of burden and
inform the current national or subnational responses that
can support the health care system in public-health poli-
cies and provide guidance for disease-preventative and
health-promoting strategies in future. The Global Burden
of Diseases, Injuries, and Risk Factors (GBD) study is such
an effort of a worldwide collaboration aimed at quantify-
ing various health metrics of loss to diseases and injuries.
The GBD data can produce consistent, transparent, and
up-to-date estimates of disease incidence, prevalence,
mortality, and other metrics of the disease burden at
macro-level (ie, global and national) and meso-level (ie,
subnational) geographic scales [7].
Thus, our study aims to describe the current status

and the spatial patterns and temporal trends of burden
caused by headache from 1990 to 2017 in China, based
on the results of the GBD 2017 study.

Methods
All analyses were based on China data in the GBD study
2017. Details on the data, approaches to enhancing data
quality and comparability, and statistical modelling and
metrics for the GBD 2017 were published elsewhere [8, 9].
In the main text of this article, a brief overview specific for
the health burden estimation of headache disorders,
migraine and TTH is presented.

Definitions
We analyzed data from 33 province-level administrative
units in China, including 31 mainland provinces, municipa-
lities, autonomous regions, and the Hong Kong and Macao
Special Administrative Regions (SAR), all of which were
referred to as provinces in the remainder of this study.
In GBD, to fully analyze the effect of disease burden

on a population, disability-adjusted life years (DALYs)
were used as a standardized metric to measure morbid-
ity and mortality, which are the sum of years of life lost
(YLLs) to premature mortality and YLDs. DALYs for
headaches are equivalent to YLDs because GBD does
not estimate any deaths from headache disorders as the
underlying cause. YLDs for each headache disorder are
calculated from its prevalence and corresponding
metrics, so prevalence is an important metric for disease
burden of headache disorders.

In the GBD 2017 cause hierarchy, headache disorders
are on Level 3, under neurological disorders (Level 2)
and non-communicable diseases (Level 1). Headache
disorders are subdivided to migraine and TTH (Level 4),
and no further subdivision exists under Level 4. In GBD
2013 and GBD 2015, medication overuse headache was
treated as an individual disorders [2], but in GBD 2017
it was considered a secondary headache [8], which
occurs almost exclusively in patients with either
migraine or TTH [10]. Therefore, the burden of medica-
tion overuse headache was added to the burden estima-
tions for the headache disorders on Level 4.

Prevalence and YLDs estimates
The detailed descriptions of the modeling strategy for
point prevalence and YLDs estimation and validation in
GBD 2017 have been described previously [8]. Prevalence
data were matched by headache type, age, sex, year and
location, from the data sources including published
population-based studies of prevalence and survey data [2,
8]. We only included the studies with headache diagnosis
based on the International Classification of Headache
Diseases-3 (ICHD-3) beta criteria [11]. The prevalence
reflects the individuals in the population who have had at
least one episode in the past 12months fulfilling ICHD-3
beta criteria. Disease Modeling-Meta regression 2.1 (Dis-
Mod-MR 2.1), was developed to address the challenges in
estimating the point prevalence and YLDs outcomes in all
regions and countries, and estimates were obtained in this
way also for regions where no relevant headache studies
had been done. YLDs are estimated as the product of pre-
valence and the mean time patients spend with that type
of headache (or sequelae) multiplied by their correspond-
ing disability weights which quantify the relative severity
of sequelae as a number between 0 (representing full
health) and 1 (representing death) [2, 12]. Further details
on the methods of prevalence and YLDs estimates were
provided in the Additional file 1: Method.
Estimates were made for both sexes and 16 age groups

ranging from 0 to 5 years of life to older than 80 years in
China and 33 provinces from 1990 to 2017. To interpret
the changes of YLDs and prevalence in a broader con-
text, the percentage changes from 1990 to 2017 were
analyzed and presented. We then assessed the age-
standardized estimates and compared the estimates with
global average level. The uncertainty interval (UI) was
calculated from the standard errors generated from the
input data. All estimates were produced with 95% UIs.

Results
As shown in Table 1, we estimated that 482,691,000 cases
with headache disorders in China in 2017, accounting for
34.7% of the total Chinese population. The YLDs were
6609,000 person years from headache disorders in China
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in 2017. The percentage change for YLDs and prevalence
was 36.2% (95% UI: 31.8%, 41.5%) and 30.3% (95% UI:
24.8%, 36.2%) respectively. As for migraine and TTH, the
cases and YLDs increased significantly from 1990 to 2017
by over 30%. A female preponderance was also observed
for the burden from overall headache disorders, as well as
migraine and TTH.
The age-standardized prevalence rate and YLDs rate

for headache, percentage and ranking of YLDs in YLDs
from all causes globally and for China from 1990 to
2017 are displayed in Table 2. In China, the age-
standardized prevalence and YLDs rate (per 100,000) for
headache disorders was 30,936 (95% UI: 28,627 - 33,431)
and 401 (95% UI: 259–577) in 2017, remaining stable
compared with 1990. As for migraine and TTH, in 2017,
the age-standardized YLDs rate (per 100,000) from
migraine with 331 (95% UI: 207–495) was higher than
the YLDs rate for TTH with 70 (95% UI: 39–113). The
age-standardized prevalence and YLDs rate in China was
lower than the global average. The YLDs from headache
accounted for 6.3% worldwide and 4.4% in China among
total YLDs from all causes in 2017. Headache disorders
still ranked as the second leading cause of YLDs at the
global level in both 1990 and 2017, which was higher
than the headache disorder ranking in China (ranked
fourth in 1990 and eighth in 2017).
The absolute prevalence and YLDs rate for headache dis-

orders was 34,173 and 468 per 100,000 in 2017 in China,
with 10.5% and 15.4% increase compared with 1990 respec-
tively, as the same trend was observed for migraine and
TTH. The prevalence rate of TTH was much higher than
that of migraine, while the YLDs from migraine was signifi-
cantly higher than that of TTH. Overall, the prevalence and
YLDs rates increased steadily until 2005 and remained
stable at a high level afterwards (Fig. 1).
Figure 2 showed the analysis of the age-sex-specific

YLDs rate from headache disorders, migraine and TTH
in China in 2017. In 2017, the YLDs rate of headache
disorders, migraine, increased from younger age group
and peaked at 40–44 years for both males and females.
However, the YLDs rate of TTH is relatively stable from
15 to 19 years old to over 70 years old. The YLDs burden
from headache disorders, migraine and TTH were
higher on the population aged 30 to 54 years in 2017.
For any type of headache and most age groups, the
females suffered higher YLDs rate compared with males
in 2017. We also showed the YLDs number by different
ages and sexes in the Additional file 1: Figure S1).
There were disparities for age-standardized headache

disorders rate across all provinces, ranging from 27,636
to 33,458 per 100,000 for prevalence, and 341 to 527
per 100,000 for YLDs in 2017 (Additional file 1: Table
S1). Age-standardized prevalence and YLDs rate of
migraine and TTH of each province in 2017 were

shown in the Additional file 1: Table S2. As shown in
Fig. 3, we observed a higher prevalence rate in eastern
China than the western China. In 2017, the age-standar-
dized prevalence rates of headache disorders were highest
in Heilongjiang, Fujian and Shanghai, and age-
standardized YLDs rates were highest in Heilongjiang,
Shanghai and Macao SAR.

Discussion
Few population-representative prevalence data for head-
ache disorders were available for China. Based on the
methods from GBD 2017, our findings indicate that
headache disorders, in particular migraine and TTH are
prevalent in China, and similar to the global level in
terms of age-standardized rate of prevalence and YLDs.
Although the age-standardized YLDs and prevalence
rates are basically stable for both China and the globe,
the substantial increase in headache cases and YLDs in
Chinese population deserves more attention. After an
increase of more than 30% compared with 1990, over
four hundred million people had a migraine or TTH in
2017. YLDs were higher in middle-aged population aged
30~54 years and more females suffered the YLDs from
headache disorders than males.
The considerable burden associated to headache disor-

ders, migraine and TTH is connected to the huge preva-
lence of absolute terms, it has been increasing in the last
27 years, but when addressed in terms of age-
standardized rates, it seems to be basically stable. The
same happens when YLDs are taken into account: they
increased in absolute terms, but are basically stable in
terms of age-standardized rates. The substantial increase
in headache cases and YLDs between 1990 and 2017
reflects population growth and potentially some effect of
changes in the age composition (ie, fewer children, ado-
lescents but more middle-aged people) in China. The
fact that the temporal trends for age-standardized preva-
lence and YLDs rate remain stable may indicate that,
during this period, the headache treatments have no
detectable effect and few improvements. In countries
with better access to health care, it would be expected to
decrease on the frequency and duration of migraine
attacks with treatment [2]. On the other hand, it may
partly reflect how poorly the update results are available
worldwide. However, in GBD, DisMod-MR 2.1 makes it
possible to adjust results of studies that were done using
suboptimal case definitions or methods.
A population-based door-to-door survey conducted in

2009 throughout China with 5041 respondents [4] esti-
mated 1-year prevalence was 23.8% for primary head-
ache disorders and 10.8% for TTH, which was lower
than the results of our study in 2017 (30.9% for head-
ache disorders and 25.2% for TTH). We believe it should
be partly attributed to the relatively low sensitivity of the

Yao et al. The Journal of Headache and Pain          (2019) 20:102 Page 4 of 11



Ta
b
le

2
Th
e
ag
e-
st
an
da
rd
iz
ed

pr
ev
al
en

ce
an
d
YL
D
s
ra
te

fo
r
he

ad
ac
he

in
C
hi
na

an
d
gl
ob

al
ly

Va
ria
bl
e

W
or
ld

C
hi
na

19
90

20
17

b
ch
an
ge

(%
)

19
90

20
17

b
ch
an
ge

(%
)

a P
re
va
le
nc
e
ra
te

H
ea
da
ch
e
di
so
rd
er
s

39
,0
71

(3
6,
88
8-
41
,5
87
)

39
,1
92

(3
7,
02
5-
41
,5
99
)

0.
3%

(−
0.
2%

,0
.9
%
)

30
,8
60

(2
8,
66
5-
33
,3
81
)

30
,9
36

(2
8,
62
7-
33
,4
31
)

0.
2%

(−
1.
9%

,2
.4
%
)

M
ig
ra
in
e

16
,5
43

(1
5,
36
3-
17
,8
29
)

16
,8
28

(1
5,
63
8-
18
,1
19
)

1.
7%

(1
.1
%
,2
.4
%
)

92
67

(8
60
2-
10
,0
08
)

92
11

(8
52
7-
99
21
)

−
0.
6%

(−
3.
2%

,2
.0
%
)

TT
H

29
,9
17

(2
7,
11
6-
33
,1
39
)

29
,8
10

(2
7,
05
7-
32
,9
43
)

−
0.
4%

(−
1.
1%

,0
.5
%
)

25
,0
99

(2
2,
59
5-
28
,0
46
)

25
,2
33

(2
2,
61
1-
28
,1
48
)

0.
5%

(−
2.
3%

,3
.5
%
)

a Y
LD

s
ra
te

H
ea
da
ch
e
di
so
rd
er
s

67
7
(4
42
–9
53
)

68
7
(4
49
–9
71
)

1.
4%

(0
.8
%
,2
.1
%
)

40
2
(2
59
–5
81
)

40
1
(2
59
–5
77
)

−
0.
2%

(−
2.
5%

,2
.2
%
)

M
ig
ra
in
e

58
7
(3
70
–8
50
)

59
7
(3
78
–8
66
)

1.
7%

(1
.1
%
,2
.4
%
)

33
2
(2
06
–4
95
)

33
1
(2
07
–4
95
)

−
0.
3%

(−
2.
8%

,2
.4
%
)

TT
H

90
(5
2–
14
3)

90
(5
1–
14
2)

−
0.
7%

(−
1.
5%

,0
.1
%
)

70
(4
0–
11
2)

70
(3
9–
11
3)

0.
0%

(−
2.
4%

,2
.4
%
)

Pr
op

or
tio

n
of

YL
D
s

H
ea
da
ch
e
di
so
rd
er
s

6.
0%

(4
.4
%
,7
.8
%
)

6.
3%

(4
.7
%
,8
.2
%
)

5.
5%

(4
.4
%
,6
.5
%
)

4.
2%

(3
.1
%
,5
.5
%
)

4.
4%

(3
.3
%
,5
.8
%
)

5.
4%

(2
.7
%
,8
.0
%
)

c R
an
ki
ng

of
YL
D
s

H
ea
da
ch
e
di
so
rd
er
s

2
2

4
8

N
ot
e:

YL
D
s
ye
ar
s
liv
ed

w
ith

di
sa
bi
lit
y

a A
ge

-S
ta
nd

ar
di
ze
d
ra
te

(1
/1
00

,0
00

)
an

d
da

ta
sh
ow

n
as

ra
te

(9
5%

U
I);

b
pe

rc
en

ta
ge

ch
an

ge
of

th
e
m
et
ric
s
fr
om

19
90

to
20

17
;c
ra
nk

in
g
of

YL
D
s
in

al
lY

LD
s

Yao et al. The Journal of Headache and Pain          (2019) 20:102 Page 5 of 11



questionnaire for the diagnosis of headache [13], and the
sample size of this study is relatively small in the Chi-
nese population. In that door-to-door survey study,
patients with migraine had worse quality of life, higher
disability and higher cost compared to TTH and no-
headache populations [4]. The results of our study also
showed higher YLDs from migraine compared with that
of TTH though the prevalence of migraine was lower
than TTH. A Hungary study also showed that patients
with migraine had lower quality of life compared to
those with TTH [14]. With regard to the proportion of
YLDs, the percent of YLDs from headache increased by
5.4% in China and 5.5% worldwide among total YLDs
from all causes from 1990 to 2017 (Table 2). Thus, it
can be predicted that the relative burden of headaches
will further increase as the importance of other

disorders, such as infections, maternal and child diseases
decrease [15]. For instance, the DALYs from cardiovas-
cular disorders and the common cancers in Chinese
population such as esophageal cancer and stomach can-
cer decreased significantly in China [8, 16].
Prevalence rates in eastern China (the most developed

and mostly urban areas) tended to be higher than the wes-
tern China (the least developed and mostly rural areas),
which may be due to poor lifestyle of urban residents such
as stress, irregular sleep, irregular intake of meals, physical
inactivity and so on [17–19]. On the other hand, there
may be no clear pattern of decreasing YLDs rate of head-
ache disorders with the socioeconomic level in China. Pre-
vious studies reported more prevalent headache in
subjects with more economic problems [18], while in our
study, populations of some developed coastal regions, like

Fig. 1 The trends of headache disorders, migraine and tension-type headache in China from 1990 to 2017. Note: a the all-age prevalence rate
from headache disorders; b The all-age YLDs rate from headache disorders; c the all-age prevalence rate from migraine and tension-type
headache; d The all-age YLDs rate from migraine and tension-type headache. Abbreviation: YLDs: years of life lived with
disability; TTH: tension-type headache
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Fig. 2 Age-sex-specific YLDs rate from headache disorders in China in 2017. Note: a the YLDs rate from headache disorders by age bands and
sexes; b the YLDs rate from migraine by age bands and sexes; c the YLDs rate from tension-type headache by age bands and sexes.
Abbreviation: YLDs: years of life lived with disability
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Fig. 3 The age-standardized prevalence and YLDs rate for headache disorders in 2017 by provinces of China. Abbreviation: YLDs: years of life
lived with disability. Note: a the age-standardized prevalence rate from headache disorders in 2017 by provinces of China; b the age-standardized
YLDs rate from headache disorders in 2017 by provinces of China
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Fujian and Shanghai suffered the highest age-standardized
prevalence rates. In general, many fatal and disabling dis-
orders decrease with socioeconomic development, but
headache disorders do not appear to be strongly asso-
ciated with socioeconomic development [15]. As shown in
the GBD 2017, significant reduction cannot be expected
for the global burden of headache with increasing Socio-
demographic Index (a measure that estimates a location’s
position on a spectrum of development) [8].
For age-stratified disease burden, in general, YLDs

rates for non-communicable diseases increase rapidly
with age [15]. However, ageing has a less effect on over-
all headache disorders, migraine and TTH, as the mainly
YLDs were among young and middle-aged adults, and
become less prevalent with old age in China from our
results. Previous study on the headache burden at global
level [2] and other countries like Sweden and America
[18, 20], also showed the similar results with our study.
In China, previous study showed prevalence of migraine
and TTH peaked during middle age (40–49 years), which
were similar with our results for YLDs (peaked during
40–49 years) [4]. The American Migraine Prevalence
and Prevention study is a longitudinal, population-based
survey which also showed similar results. From the
result of that study [20], for both females and males, the
chronic migraine prevalence increased throughout
adolescence, peaked in midlife, and declined after age
50 years. As for the reason of age difference in headache
YLDs, perhaps headache attack is a high prevalent con-
dition mainly during working lifetime [21]. Therefore,
there is an urgent need for acceptance, education and
prevent measures for middle-aged populations.
For sex-specific disease burden of headache, we

observed the headache-related YLDs were higher among
females than males. Previous studies showed the same
results in the US [22] and Europe [23]. The review in the
US confirmed those of many other studies showing that
migraine and other severe or frequent headaches are far
more prevalent in women than men across all racial
and ethnic groups (Caucasian, Black, Hispanic and
Not Hispanic) [22]. The European review on the preva-
lence of headache showed the headaches are more preva-
lent in women, and somewhat less prevalent in children
and youth [23]. In previous Chinese study, headache was
also less prevalent in males than in females [4]. However,
the reasons for the sex difference is unclear, and more
research is needed in the future to discover the reasons.
We believe Chinese culture and tradition expect men to
tolerate pain better, which may cause them to neglect
headache, while women in China may endure higher
psychological and physiological burdens.
Despite the finding in our study showed the high preva-

lence and high burden in China, headache disorders are
under diagnosed, undertreated and under-prioritized in

health-care delivery systems, and this may especially so in
low- and middle-income countries. A variety of nonstan-
dard headache diagnoses such as “vascular headache” and
“nervous headache” are still widely applied in clinical prac-
tice throughout China [5]. They may lead to inappropriate
treatment measures, such as analgesic drug abuse, unne-
cessary auxiliary examinations such as magnetic resonance
imaging, and repeated consultations, which may aggravate
the disease burden of headache disorders. Besides, people
generally have a low self-awareness about headache pre-
sence and tend to avoid evaluation by their general practi-
tioner, even for hospital workers [21]. Therefore, in light
of the high burden of headache disorders in China for
such a long time, governments and health care service
providers should still pay considerable attention. The lim-
ited health care resources may be allocated to the 30 to 54
age group, which reported higher YLDs rate for headache
disorders, especially for the female population. Educa-
tional programme among general practitioners, in China
is now being implemented, with the aims of enhancing
general practitioners’ knowledge of headache, standardiz-
ing their diagnostic and treatment approaches, as essential
support for implementing headache services around the
country [24].
Major limitations still exist in the GBD 2017 about

headache disorders in China. The most notable one is
the short supply of epidemiological data from China, the
paucity of studies giving data on average time which
headache attack, and great methodological heterogene-
ity. Although the GBD collaborations made great effort
to collect all published and unpublished data, the quan-
tity and quality of data available about headache are still
limited, which could affect the accuracy of the estimated
burden. However, the paucity of data and methodology
heterogeneity in estimating headache prevalence can be
evaluated and addressed accordingly by DisMod 2.1
which was developed for the GBD 2017 study and the
validation had been previously published [8]. In addition,
we only focus on the disparities of burden from head-
ache by age, sex and regions, while ignoring other fac-
tors, such as school-goers versus non-school-goers, and
urban versus rural areas. Some studies have shown head-
ache is common among school-goers and associated
with lower quality of life and poor academic perfor-
mance [25, 26]. Therefore, we need further work to pro-
vide more detailed information of burden of headache.

Conclusion
In summary, this study demonstrates a huge health bur-
den from headache disorders, and progress in controlling
headache burden in China has been suboptimal over the
last 27 years. Effective policies and measures to address
this rising burden should be a national priority to further
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improve the quality of Chinese citizens, especially for
female and middle-aged adults.
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