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Abstract

Background: Adult migraine remains underdiagnosed and undertreated, despite significant negative effects on
physical and emotional functioning. Information on prescribing patterns and treatment costs of migraine in China is
limited.

Methods: This retrospective analysis of the China Health Insurance Research Association (CHIRA) medical insurance
claims database in 2016 to 2017 evaluated treatment patterns, direct medical costs, and healthcare resource
utilization among adults with migraine in mainland China.

Results: Of 108,375 patients with headache-related outpatient visits, 10,652 were adults with migraine (mean age
51.4 years, 55.4% female). Common comorbidities were major depressive disorder (4.1%), insomnia (3.8%), and
anxiety (2.3%). Migraine patients were prescribed acute medication (26.4%), preventive medication (15.0%), and
Chinese patent and herbal medicines (24.5% and 11.7%, respectively). Of patients prescribed acute medication,
68.8% received non-aspirin non-steroidal anti-inflammatory drugs (NSAIDs), 7.1% received opioids, while only 3.3%
received triptans. Mean annual outpatient costs per patient were 46.5 United States dollars (USD), with mean
(standard deviation) 1.8 (2.0) outpatient visits per year. Medication costs for traditional Chinese medicine (22.4 USD
per patient) were higher than for Western medicine (13.5 USD).

Conclusion: Among migraine patients in China, NSAIDs were commonly prescribed as acute medication, while
utilization of migraine-specific triptans and preventive medications was low.

Keywords: Migraine disorder, Adult, Drug prescriptions, Acute medication, Preventive medication, Retrospective
studies

Background
Migraine is a primary headache disorder characterized
by disabling attacks of moderate-to-severe pain, accom-
panied by nausea, photophobia, or phonophobia, which
impair ability to function and adversely impact quality of

life [1–3]. Migraine has an estimated global prevalence
of 14.4% and is the second highest cause of years lived
with disability based on the Global Burden of Disease
Study [3].
In China, population-based estimates of the 1-year

prevalence of migraine range from 7.9% to 14.3% in
adults [4–6]. Health-related quality-of-life studies in
China, including Taiwan, have demonstrated substantial
negative effects of migraine on physical and emotional
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functioning, impacting work, household, and leisure ac-
tivities [5, 7–9]. In a population of 1.4 billion, migraine
presents a significant clinical burden in China.
Migraine treatment guidelines for China are consistent

with those for Europe and the United States (US) in sup-
porting a stratified approach to acute (abortive) treat-
ment, whereby medication choice is based on attack
severity and symptoms, the efficacy and side effect pro-
file of the drug, and the patient’s previous response to
acute treatment [10–12]. Chinese guidelines recommend
non-steroidal anti-inflammatory drugs (NSAIDs), acet-
aminophen, compound analgesics containing caffeine
(cautioning that caffeine could increase the risk of drug
addiction and medication overuse headache), and trip-
tans; opioids, barbiturates, and ergotamine derivatives
are not recommended for regular use [10].
Preventive (prophylaxis) treatment can be offered in

the case of recurring migraine that is interfering with
daily routine despite acute treatment; failure of, contra-
indication to, or side effects from acute medications; risk
of acute medication overuse; circumstances such as
hemiplegic migraine; high or increasing attack fre-
quency; and patient preference [13]. Metoprolol, pro-
pranolol, flunarizine, valproic acid, and topiramate are
the recommended preventives based on Level A evi-
dence in Chinese and European guidelines [10, 11]. An
estimated 34% to 39% of patients with migraine in Eur-
ope and the US are eligible for preventive migraine
treatment [14, 15]. However, in the European Eurolight
study, less than 14% of eligible patients actually received
preventive medication, and in the American Migraine
Prevalence and Prevention (AMPP) study, 32% of never-
users of preventive treatment would benefit from their
use, suggesting undertreatment and inadequate disease
management [14, 15].
Information on the prescribing patterns and treatment

costs of migraine in mainland China is limited. Although
there is substantial evidence for the economic burden of
migraine in the US and Europe, this information cannot
be generalized to China because of the differences in
diagnosis and treatment practices, availability of pre-
scription medication, and use of traditional Chinese
medicine alongside Western medicine. A population-
based survey in China in 2009 estimated the total annual
direct costs of migraine diagnosis and treatment to be
58.0 billion Chinese yuan renminbi (CNY) (8.4 billion
US dollars [USD]) [5]. However, this survey relied on
patient-reported information for migraine diagnosis and
healthcare resource use. Hence, there is a need for
China-specific data reflecting local diagnostic and treat-
ment practices and the use of complementary medicine.
This retrospective analysis of the China Health Insur-

ance Research Association (CHIRA) nationwide medical
insurance claims data aimed to understand the

treatment patterns, direct medical costs, and healthcare
resource utilization among adult patients with migraine
in mainland China.

Methods
Dataset
The CHIRA database is a medical insurance manage-
ment information system initiated in 2007 that contains
nationwide consecutive inpatient and outpatient visit
claims data of urban basic medical insurance in China.
With approximately 95% of the population in mainland
China covered by public medical insurance, the CHIRA
database is a valuable resource of real-world evidence
for medical costs in China [16]. CHIRA data are col-
lected annually from the local insurance centers of a
random de-identified sample of selected areas of China
including at least 2% of municipalities, at least 2% of
provincial capital cities, and at least 5% of prefecture-
level cities. The database contains patient basic informa-
tion, medical institution information, diagnosis results,
healthcare service utilization, medication prescription,
and healthcare expenditure details.
CHIRA granted permission to access the anonymized

database for the purposes of this study. Only anon-
ymized information was accessible from the CHIRA
database and therefore institutional ethics approval and
informed consent were not required.

Patient selection
All outpatient visit and healthcare use information for
the diagnosis and treatment of headache in 2016 and
2017 was extracted from the CHIRA database. Adult pa-
tients (≥18 years) were selected who had a primary diag-
nosis of migraine, identified by International Statistical
Classification of Diseases and Related Health Problems
revision 10 (ICD-10) code (ICD-10G43.0, G43.1, G43.2,
G43.3, G43.8, G43.9) and supplemented by searching
physician Chinese character descriptions against transla-
tions from the World Health Organization Chinese ver-
sion of ICD-10. Patients were excluded if they had
cluster headache (ICD-10G44.0), malignancy, schizo-
phrenia, or stroke, or were receiving hemodialysis or
peritoneal dialysis.

Outcome measures
Patient information identified from the CHIRA database
included age, gender, comorbidities (predefined as anx-
iety, major depressive disorder, epilepsy, fremitus, and
insomnia), and medical insurance type (Urban Employee
Basic Medical Insurance or Urban Residents Basic Med-
ical Insurance).
Medications prescribed in the 2016–2017 period for

the treatment of migraine or for pain relief were
identified and categorized according to class of acute
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medication (including aspirin, paracetamol, non-
aspirin NSAIDs, opioids, triptans, ergot alkaloids, bar-
biturates, antiemetics, glucocorticoids, and mannitol)
and preventive medication (calcium antagonists, β1-
receptor blockers, antiepileptics, antidepressants, and
type A botulinum toxin). Medications within each
acute and preventive medication category are listed in
Additional Table 1. Prescriptions for Chinese patent
and herbal medicines were identified using Chinese
character search terms. Chinese patent medicines are
manufactured products with a standardized compos-
ition of herbal extracts and other ingredients, gener-
ally available as pills, capsules, or liquids. Chinese
patent medicines used in the treatment of migraine
generally contain extracts such as Ligusticum walli-
chii, Angelica dahurica root, and Gastrodia elata,
with the aim of promoting circulation and relieving
pain. Chinese herbal medicines are herbal decoctions,
often condensed into granules or powder.
Healthcare resource utilization included the hospital

level and department of the patient’s first migraine-
related visit in the 2016–2017 period. Diagnostic
methods were identified using Chinese character key-
word searches for cranial computed tomography (CT),
cranial magnetic resonance imaging (MRI), transcra-
nial Doppler ultrasonography, and electroencephalog-
raphy (EEG).

Annual visit frequency and direct medical costs
were calculated in the subgroup of patients with a
migraine-related outpatient visit in January of 2016 or
2017 and with at least 11 months of follow-up. Medi-
cation costs were calculated for prescribed Western
medicine and for Chinese patent or herbal medicine.
Diagnostic costs included claims for cranial CT, cra-
nial MRI, transcranial Doppler ultrasonography, and
EEG. Non-medication costs included physical therapy
and oxygen treatment.

Statistical analysis
Study variables were summarized using descriptive
statistics. Analyses were performed using STATA/SE
14.0 (StataCorp) software (College Station, TX: Stata-
Corp LP).

Results
Patient population and characteristics
Data from over 16 million patients were retrieved from
the CHIRA outpatient database in the calendar years of
2016 and 2017. A total of 108,375 patients had
headache-related outpatient visits, of whom 10,652 adult
patients with migraine met the eligibility criteria and
were included in the analysis (Fig. 1).
Mean age was 51.4 years (standard deviation [SD] 15.8

years) and 55.4% of patients were female (Table 1).

Fig. 1 Patient selection. aMigraine diagnosis by ICD-10 code (ICD-10 G43.0, G43.1, G43.2, G43.3, G43.8, G43.9) supplemented by physician Chinese
characters descriptions. bPatients with a migraine-related outpatient visit in January 2016 or January 2017 and with ≥11 months of follow-up were
included in the outpatient cost analysis. CHIRA: China Health Insurance Research Association; ICD: International Statistical Classification of Diseases
and Related Health Problems
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Comorbidities included major depressive disorder
(4.1%), insomnia (3.8%), and anxiety (2.3%). Of patients
for whom first migraine-related visit site was recorded,
over two-thirds visited a primary-level hospital; 19.2%
visited a tertiary-level hospital, most commonly to a
neurology department.

Prescribed migraine medication
Acute medication was prescribed for 2813 (26.4%) pa-
tients (Table 2). The majority (68.8%) of patients receiv-
ing acute medication were prescribed non-aspirin
NSAIDs, with ibuprofen being the most common
(36.5%). Other classes of acute medication were each

prescribed to ≤8.0% of patients receiving acute medica-
tion, including opioids (7.1%) and ergot alkaloids (6.1%).
Only 3.3% of patients receiving acute medication were
prescribed a triptan.
Preventive medication was prescribed for 1602 (15.0%)

patients (Table 3). Of patients receiving preventive medi-
cation, the majority (88.3%) were prescribed calcium an-
tagonists, primarily flunarizine (87.6%), and 8.4% were
prescribed β1-receptor antagonists. Other classes were
each prescribed to less than 4% of the patients receiving
preventive medication.
Chinese patent medicine was prescribed for 2612

(24.5%) patients and Chinese herbal medicine was pre-
scribed for 1248 (11.7%) patients. The proportions of pa-
tients prescribed Chinese patent or herbal medicine
were comparable with those prescribed Western acute
(26.4%) or preventive (15.0%) medications. Traditional
Chinese medicines were prescribed at 64.3% of all
migraine-related outpatient visits.

Healthcare resource utilization and costs
Mean annual number of outpatient visits per patient was
1.8 (SD 2.0; median, 1.0). Healthcare resources for

Table 1 Patient characteristics

Adults with migraine
(N = 10,652)

Age, years, mean (SD) 51.4 (15.8)

Age category, years, n (%)

18–29 958 (9.0)

30–39 1736 (16.3)

40–49 2222 (20.9)

50–59 2243 (21.1)

≥60 3493 (32.8)

Female, n (%) 5902 (55.4)

Insurance type, n (%)

UEBMI 7675 (72.1)

URBMI 2977 (27.9)

Comorbiditiesa, n (%)

Major depressive disorder 442 (4.1)

Insomnia 402 (3.8)

Anxiety 248 (2.3)

Epilepsy 46 (0.4)

Fremitus 17 (0.2)

Hospital level of first visitb, n (%) (n = 9982)

Primary 6686 (67.0)

Secondary 1384 (13.9)

Tertiary 1912 (19.2)

Department of tertiary hospital first visitb, n (%) (n = 979)

Neurology 402 (41.1)

Traditional Chinese medicine 130 (13.3)

Internal medicine 128 (13.1)

Emergency room 68 (6.9)

Other 251 (25.6)

CHIRA China Health Insurance Research Association, SD standard deviation,
UEBMI Urban Employee Basic Medical Insurance, URBMI Urban Residents Basic
Medical Insurance
aIncidence of predefined comorbidities recorded in the period 2016–2017 in
the CHIRA database
bFirst migraine-related visit in the period 2016–2017 in the CHIRA database

Table 2 Acute medication prescribed for migraine

Adults with migraine
(N = 10,652)

Patients prescribed ≥1 acute medication, n (%) 2813 (26.4)

Types of acute medication, n (%) (n = 2813)

Non-aspirin NSAID 1934 (68.8)

Aspirin 225 (8.0)

Weak opioids/opioids 199 (7.1)

Ergot alkaloids 172 (6.1)

Acetaminophen 122 (4.3)

Triptans 92 (3.3)

Antiemetics 53 (1.9)

Others 199 (7.1)

NSAID non-steroidal anti-inflammatory drug

Table 3 Preventive medication prescribed for migraine

Adults with migraine
(N = 10,652)

Patients prescribed ≥1 preventive
medication, n (%)

1602 (15.0)

Types of preventive medication, n (%) (n = 1602)

Calcium antagonists 1414 (88.3)

β1-receptor antagonists 135 (8.4)

Antiepileptics 43 (2.7)

Antidepressants 25 (1.6)

Type A botulinum toxin 1 (0.1)

Others 54 (3.4)
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migraine diagnosis included cranial CT (4.2% of visits),
cranial MRI (1.8%), transcranial Doppler ultrasonog-
raphy (1.2%), and EEG (0.1%).
The cost analysis subgroup included 824 patients with

a migraine-related outpatient visit in January of 2016 or
2017 and with at least 11 months of follow-up (Fig. 1).
Mean annual outpatient costs per patient were 46.5
USD, with medication costs accounting for 36.0 USD
and diagnostic and non-medication costs accounting for
10.5 USD (Table 4). Medication costs for traditional
Chinese medicine (22.4 USD per patient) were higher
than costs for Western medicine (13.5 USD).

Discussion
This is the first study to describe the treatment pat-
terns and costs of migraine treatment in urban main-
land China using a retrospective analysis of the large
CHIRA medical insurance claims database. The treat-
ment patterns for adult migraine patients in this
study indicate relatively low levels of headache man-
agement in China. Only 26.4% of patients were pre-
scribed acute medication, which contrasts with higher
rates (73%) from Japanese insurance claims data [17];
this may reflect cultural differences in prescribing pat-
terns or greater reliance on over-the-counter rather
than prescription acute medications in China. In the
US, approximately half of patients used prescription
acute medication, with or without over-the-counter
acute medication [18], and much higher rates were
reported among patients consulting specialist neurolo-
gists and physicians for their migraine [19].
Non-aspirin NSAIDs, primarily ibuprofen, were by far

the most commonly prescribed acute medication in our
study, which is in accordance with international treat-
ment guidelines [10–12] and may also reflect their ac-
cessibility and relatively low cost. There is evidence to
support ibuprofen as effective for severe migraine at-
tacks; however, NSAIDs are non–migraine-specific, and

their acute use can be associated with peptic ulcer or
renal disease, which should be considered in treatment
decisions [12].
Triptans are a class of recommended migraine-specific

acute medication [10–12] and are also effective in about
60% of non-responders to NSAIDs [20]. Three types of
triptan are commercially available in China: sumatriptan,
zolmitriptan, and rizatriptan. Although the Level A evi-
dence supporting triptan use is recognized in Chinese as
well as international treatment guidelines [10–12], the
rate of triptan prescribing in this study was low; of pa-
tients receiving acute medication, only 3.3% were pre-
scribed triptans. Surveys of migraine patients attending
hospital neurology departments in mainland China have
also found triptan use to be rare [21, 22]. In contrast,
triptans are among the most commonly prescribed acute
medications for migraine in Europe, the US, and Japan
[17, 19, 23, 24]. The lower rate of triptan use in China
may be explained by barriers to access owing to limited
triptan availability in most hospitals and pharmacies.
Limited over-the-counter purchase of triptans has also
been reported in China, with their relatively high price
making triptans unaffordable to many patients with mi-
graine [22].
In our study, opioids were prescribed for 7.1% of pa-

tients receiving acute medication. In contrast, more pa-
tients are prescribed opioids for migraine in the US,
from 16% in the AMPP study [25] to 36% in the Chronic
Migraine Epidemiology and Outcomes study [26]. The
consumption of opioids in China is far lower than the
global average, with a mean defined daily opioid dose in
2011 to 2013 of 96 units per million people per day in
China compared with 3027 units globally [27]. Opioids
are subject to government regulation in China [28] and
are not recommended for the acute treatment of mi-
graine in Chinese, US, or European guidelines [10–12]
due to the potential for medication overuse and trans-
formation from episodic to chronic migraine [29, 30].
Although we cannot determine whether the 7.1% of pa-
tients who were prescribed opioids in our study were
non-responders to other medications, this rate of opioid
prescription demonstrates an unmet need for additional
migraine-specific acute treatments that lack the safety
concerns of opioids.
Preventive medication was prescribed for only 15% of

patients in our study, consistent with insurance claims
data for Japan, which showed that 15% of patients re-
ceived preventive treatment. However, these rates are
well below the estimated 34% to 39% of patients who
would benefit from migraine preventive treatment re-
ported for Europe and the US [14, 15]. The limited avail-
able evidence from other studies in China also suggests
that preventive medications are underutilized, with ≤5%
of patients receiving preventive medication [21, 31]. In

Table 4 Annual outpatient costs per patient

N=824a Costs, USDb

Mean (SD) Median

Total annual costs per patient 46.5 (80.8) 20.6

Medication costs 36.0 (73.7) 15.9

Western medicine 13.5 (23.4) 6.5

Traditional Chinese medicine 22.4 (43.3) 7.6

Diagnostic and non-medication costsc 10.5 (30.7) 0.9

USD United States dollars
aPatients with a migraine-related outpatient visit in January of 2016 or 2017
and with ≥11 months of follow-up
bExchange rate: 1 USD = 6.697 Chinese yuan renminbi
cMigraine diagnostic costs included cranial computed tomography, cranial
magnetic resonance imaging, transcranial Doppler ultrasonography, and
electroencephalography; migraine non-medication costs included physical
therapy and oxygen treatment
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our study, the calcium-channel blocker flunarizine was
the most commonly prescribed preventive, used by
87.6% of patients receiving preventives. The preferential
use of flunarizine over other migraine preventives in
China may reflect its relatively mild adverse effects,
which can include fatigue, weight gain, and mood
changes [32].
Approximately one quarter of patients in our study

were prescribed Chinese patent medicine and over 11%
were prescribed Chinese herbal medicine. Moreover, the
mean annual direct costs for traditional Chinese medi-
cine (patent or herbal) were almost twice the estimated
direct cost of prescribed Western medicine. Although a
meta-analysis has suggested efficacy for Chinese patent
medicines in the treatment of migraine, many available
studies are of poor methodological quality and the po-
tential mechanisms of action are unclear [33]. This is
consistent with the finding by Luo et al. of lower rates of
satisfaction with Chinese patent medicine compared
with Western medicine in migraine treatment [22].
Given the high direct costs of traditional Chinese medi-
cine shown in our study and potentially low rates of sat-
isfaction, there is a need for greater understanding of
their efficacy in migraine treatment and the factors driv-
ing the prescription of traditional Chinese medicine in
preference to Western medicine.
The mean total annual outpatient costs for medication,

diagnostic tests, and non-medication costs for physical
therapy or oxygen treatment were estimated to be 46.5
USD per patient. This is lower than the annual direct
costs previously reported by Yu et al. for migraine diag-
nosis and treatment in China, which were estimated to
be 105 USD per patient [5]. This difference may reflect
study design differences, with Yu et al. including all out-
of-pocket expenses for diagnosis and treatment, in con-
trast with our study, which included medical insurance
claims and excluded over-the-counter purchases from
pharmacies. A retrospective case-control analysis of the
Taiwanese nationwide National Health Insurance Re-
search Database estimated annual total drug costs from
outpatient visits to be significantly higher for patients
with refractory migraine compared with that for non-
migraine control subjects, but the estimated costs were
higher than reported in our study owing to the inclusion
of costs associated with comorbid conditions [34].
The strengths of the current study include the wide

urban population coverage of the CHIRA database. Ap-
proximately 95% of China’s population is covered by
public health insurance [16], and China’s urban popula-
tion represents approximately 59% of the total popula-
tion [35]. CHIRA data also represent a range of
localities, including municipalities, provincial capital cit-
ies, and prefecture-level cities, and include primary-
through to tertiary-level hospitals. However, the findings

may not be representative of patients in rural areas or
those without urban employee or resident basic medical
insurance. Patients who did not seek treatment from a
healthcare provider and used only over-the-counter
medications would also be excluded from the study. In
addition, the database does not include medications pur-
chased outside of hospital pharmacies by the enrolled
patients and is therefore likely to underestimate medica-
tion use. Only patients with a primary diagnosis of mi-
graine were included in the analysis; however, some
medications (eg, calcium antagonists) may have been
prescribed for other indications, resulting in an overesti-
mation of certain prescriptions for migraine. Lastly, al-
though it was not possible to determine the incidence of
chronic and episodic migraine in this population, the
cost analysis was based on actual prescription data and,
therefore, would reflect the potentially more frequent
use of medication in patients with chronic migraine.

Conclusions
Our findings from the analysis of this large nationwide
database are a representative reflection of migraine treat-
ment and costs in urban mainland China. Prescribing
rates for acute medication in China were low compared
with the US and Japan. NSAIDs were the most com-
monly prescribed acute medication, while there was low
utilization of migraine-specific triptans and preventive
medications. Traditional Chinese medicine was com-
monly prescribed in clinical practice, and with the costs
of traditional Chinese medicine comprising the largest
proportion of total drug costs. The findings indicate an
economic burden associated with the diagnosis and
treatment of migraine in China, and possible unmet
needs for effective migraine-specific acute treatment as
well as preventive medication.
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