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headache in the Asia-Pacific region:
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Abstract

Background: Data on the prevalence and characteristics of chronic migraine (CM) and chronic daily headache (CDH) in

the Asia-Pacific region are limited.

Methods: We performed a systematic review on this topic, searching for studies published from 1996 to 2012 that

reported the prevalence (population-based studies) or frequency (clinic studies) of CM or CDH. We calculated 95%

confidence intervals for the prevalence in population studies. Results were qualitatively described.

Results: Seven population studies and 19 hospital clinic studies from Asia were included. The CDH prevalence in popu-
lation studies was 1.0–3.9% (median 2.9%). Only two studies from Taiwan reported the population prevalence of CM

(1.0% and 1.7%). In addition, we derived a prevalence of 0.6% from a Malaysian study. Eleven clinic studies reported a CM

frequency of 4.7–82% (median 52%) as a subset of CDH; classification of medication overuse varied. CM was associated

with substantial disability.

Conclusions: The prevalence of CM and CDH in Asia appears lower than the global average, but applying the above

prevalence estimates to the Asia-Pacific population would suggest that CM alone affects between 23 and 65 million

individuals in the region.
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Introduction

Chronic migraine (CM) is a comparatively recent diag-

nostic entity that describes a disabling complication of

migraine in which headaches occur on more days than

not (1). An older term, transformed migraine, reflects

the fact that most patients with CM have a history of

episodic migraine with a gradual increase in the head-

ache frequency (2). The first edition of the International

Classification of Headache Disorders (ICHD-I)

included neither CM nor transformed migraine (3),

leading Silberstein and Lipton to propose a revised

classification (4). They described chronic daily head-

ache (CDH) as headache occurring on at least 15

days per month, with subtypes including transformed

migraine, chronic tension-type headache (CTTH), new

daily persistent headache, and hemicrania continua (4).

Transformed migraine was defined as primary CDH

linked to migraine, with or without medication overuse.

The ICHD second edition (ICHD-II) incorporated

CM as a complication of migraine and introduced
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medication-overuse headache (MOH) as a diagnosis (5).

After proving too restrictive, the criteria were revised in

2006 (ICHD-IIR) to define CM as headache on 15 or

more days per month, including migraine without aura

on at least eight days, with a duration of at least three

months, and in the absence of medication overuse (6).

Although the revised criteria are increasingly accepted,

the role of medication overuse in classifying CM remains

controversial, as overuse is common in CM patients but

the causal sequence is unclear (7,8).

The evolving nature of CM classification presents a

challenge for epidemiological studies. Prevalence estimates

vary widely and are affected by the case definition (9), but

are typically in the range of 1–3% (1,10). The majority of

published studies report data fromEuropean populations,

whereas much less is known about the epidemiology and

burden of CM and CDH in the Asia-Pacific region, an

area that includes more than half the world’s population.

Migraine prevalencemay vary by ethnicity and geographic

region (10–13). The importance of ethnicity and culture is

increasingly recognized in medicine, with differences

between (and among) Asian and European populations

demonstrated in diverse areas, including the prevalence

and subjective experience of pain (14–18).

We performed a literature review to provide insight

into the prevalence and characteristics of CM and

CDH in the Asia-Pacific region. The primary focus

was on CM where data were available, and population

as well as clinic-based studies were considered.

Methods

Literature search

A systematic search of the PubMed (incorporating

MEDLINE), EMBASE and Cochrane databases was

performed to identify studies reporting the prevalence,

incidence and/or frequency of CM or CDH among

adults in the Asia-Pacific region from 1996 to 2012

inclusive. Searches were last updated on 10 June 2012.

The 1996 cut-off date was chosen to capture studies

using Silberstein and Lipton’s 1996 criteria for CDH

and transformed migraine, together with more recent

CM criteria. In the absence of a standard definition of

the Asia-Pacific region, we included the countries and

areas listed in the World Health Organization (WHO)

South-East Asia and Western Pacific regions, together

with Pakistan. The search included full papers and

abstracts and was not restricted by language, provided

that an abstract was available in English.

Searches were performed using a combination of

headache, country and epidemiology keywords:

1. Migraine and related headache terms included

chronic migraine, transformed migraine, chronic

daily headache, chronic headache, chronic tension-

type headache and medication overuse headache,

together with sub-terms and alternatives such as fre-

quent migraine, frequent headache, drug-induced

headache, analgesic overuse headache and rebound

headache.

2. Country and area search terms were Asia, Pacific

Islands, Micronesia, China, Hong Kong, India,

Indonesia, Japan, Korea, Malaysia, Pakistan,

Philippines, Singapore, Sri Lanka, Taiwan, Thailand,

Vietnam, Australia and New Zealand.

3. Epidemiological terms included prevalence, fre-

quency, incidence, epidemiology, morbidity and

burden.

PubMed and EMBASE search strings were entered

as free text, with no limits other than the date range,

then combined. EMBASE searches used the default

options of mapping to preferred terminology and inclu-

sion of sub-terms or derivatives, with the free text

search option selected and results limited to

EMBASE records. These searches were intended to

minimize the possibility of omitting relevant records

that were not fully or consistently indexed.

Consequently, a high proportion of records retrieved

in the combined searches (PubMed 898, EMBASE

1194) were clearly irrelevant based only on the record

title. These combined searches were subsequently lim-

ited to records containing the terms headache, migraine

or their derivatives in the record title, and this subset

was screened (Figure 1). Additional searches using

fewer and broader search terms were performed to

ensure that potentially relevant studies had been

identified.

The Cochrane Library was searched for records con-

taining the above country and epidemiological terms in

the title, abstract or keywords, together with headache

or migraine in the title.

Selection criteria

Population-based as well as other studies were eligible,

where population-based here refers to studies that

sampled all or part of the general population of com-

munity-dwelling individuals in a geographically defined

area. Population-based studies were included if they

estimated the prevalence or incidence of CM, total

CDH, or MOH associated with migraine (or reported

information adequate to calculate these), while clinic-

based studies were included if they reported the fre-

quency of these headache types within the study

sample. Regarding CM, we used an inclusive approach

based on the Silberstein-Lipton criteria, accepting all

studies that reported CM or its equivalent using a def-

inition that included CDH with migraine, regardless of
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medication overuse. Medication overuse was defined

according to the criteria used by the authors of each

study. Studies were excluded if no data were provided

on the prevalence or frequency of CM or total CDH

(e.g. headache or migraine studies not specifying fre-

quency, or reports limited to CTTH), or if only children

or adolescents aged <18 years were included (however,

studies in adults that included some young people were

retained).

Data collection and analysis

Citations and abstracts were reviewed, and full-text art-

icles were obtained for studies with relevant data. The

reference lists of the selected studies were examined for

additional relevant publications, and each author was

responsible for identifying any studies in his or her

own country that were not retrieved in the database

searches. Due to the complexity and variable reporting

of the overlapping diagnostic criteria, potentially eli-

gible papers were reviewed by the authors at a consen-

sus meeting.

Data abstracted from the studies included publica-

tion information, methods (sampling and data collec-

tion), objectives, headache definition, study population

and basic demographic information, and information

on medication overuse. Prevalence and/or incidence

estimates were extracted for population-based studies,

together with data on the persistence of CDH in longi-

tudinal studies. We calculated exact 95% confidence

intervals for the prevalence estimates. For non-

population-based studies, the headache frequency,

characteristics and disease burden were recorded.

Records identified

using primary search string 

PubMed (n = 437) 
EMBASE (n = 175) 
Cochrane (n = 13) 

Additional searches 

PubMed and EMBASE (n = 44) 
Hand search (n = 18) 

Records screened

after duplicates removed (n = 605) 
Records excluded

(n = 479) 

Records reviewed 

Full-text articles (n = 92) 

Conference abstracts/
unpublished reports (n = 34) 

Records excluded 

Full-text (n = 69) 

Unpublished reports (n = 30) 

Reason for exclusion 

No CM/CDH prevalence or 
frequency data = 56 

CTTH or MOH data only = 8

Study design or population = 12 

Duplicate or multiple report = 14 

Review article = 6

Other = 3

Studies included 

in qualitative synthesis  
(n = 27; four unpublished) 

Population = 8 (7 unique)

Figure 1. Process of study selection.

CDH: chronic daily headache; CTTH: chronic tension-type headache; CM: chronic migraine; MOH: medication-overuse headache. The

literature search identified eight reports of seven population-based studies. An additional report describing the methods and par-

ticipants for one of these seven studies was published after the literature search was completed and was included in the review (23).
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Investigators were not routinely contacted for add-

itional information. Study results were not combined,

except to calculate the mean frequency of CM and

CDH in clinic studies.

Headache diagnostic criteria used in the selected stu-

dies included ICHD-I (1988) (3), ICHD-II (2004) (5),

ICHD-IIR (2006) (6), Silberstein-Lipton (1994, 1996)

(4,19), and Solomon (1992) (20) criteria, and modified

criteria as clearly defined by the investigators.

Medication overuse was commonly reported, regardless

of whether the stated diagnostic criteria allowed the

inclusion of patients with medication overuse.

Equivalent criteria were combined where appropriate.

We recorded the data for CM where the original study

used ICHD-IIR Appendix 1.5.1 criteria for CM,

Silberstein-Lipton 1994 or 1996 criteria for transformed

migraine, or CDH with migraine or migrainous

features.

For non-population-based studies, the main findings

were tabulated and qualitatively summarized in text.

Results

Literature search and study characteristics

Figure 1 summarizes the search results and article

review process. Nine reports of seven population-

based studies with prevalence data for CM or CDH

were included (21–29). Two studies were conducted in

Taiwan and one study each in China, India, Korea,

Malaysia and Singapore (Table 1); no eligible studies

from Australia, New Zealand or the Pacific Islands

were identified. Six reports of population-based studies

were excluded because the prevalence was reported for

CTTH but not for CM or total CDH (30–35).

Additional population-based studies were excluded as

subsidiary or multiple reports for CDH (36,37), or

because only the total headache or migraine prevalence

was presented (12,38–44). However, two excluded

reports contained relevant data as discussed below

(30,31).

Several community-based studies that reported CM

or CDH data were also excluded, either because the

study sample was not representative of the general

population, or because the sampling method did not

allow calculation of the population prevalence. The

first category included studies of Korean professional

women breath-hold (free) divers (45); female university

students in Pakistan who reported experiencing head-

ache (46); and hospital-based nurses in Taiwan (47).

The second category included the International

Burden of Migraine Study, an Internet survey con-

ducted in 10 countries (including Australia and

Taiwan) that was excluded because recruitment targets

were set for CM (48,49); a large study of migraine in

Kerala, India, that was excluded because of the likeli-

hood that participants were relatives of patients (50);

and non-random, age-restricted samples of Hong Kong

Chinese women (51) and older Australians (52).

Nineteen clinic-based studies from China, India,

Japan, Korea, Malaysia, Pakistan, Taiwan and

Thailand are summarized in Table 2 (53–71). Again,

there were no eligible reports from outside Asia. Two

additional reports of one Chinese study were excluded

(72,73), together with three reports from Taiwan of

CDH (74) and CM (75,76) in patients with major

depression, a study from India that did not state the

diagnostic criteria (77), and a Japanese study that

reported the frequency of MOH, but not overall

CDH (78). Several clinic-based studies reporting non-

chronic headache or migraine were also excluded. All

selected studies reported the frequency of CDH or its

subtypes, but the study populations and outcomes

varied.

Prevalence of CM and CDH in population-based

studies

Table 1 and Figure 2 present the results from popula-

tion-based studies.

The total prevalence of CDH was 1.0–3.9% (median

2.9%) in seven studies (21–28). The highest estimate

was obtained in Taiwan from the Kinmen Island

Neurologic Disorder Survey (KINDS) study, which

included only older individuals (�65 years) (28,29).

This was consistent with results from a nationwide

Korean study, in which the CDH prevalence was

1.8% overall but increased to 4.3% in individuals

aged �60 years (24). A Singaporean study reported

an overall CDH prevalence of 3.3%, with a lower

prevalence in Chinese individuals (3.0%), compared

with other ethnic groups (4.6%) (26).

Only two studies, both from Taiwan, reported

prevalence data for CM (27,28). A study conducted in

Greater Taipei estimated the one-year prevalence of

migraine (12) and CDH (27). The prevalence of CM

(reported as transformed migraine) was 1.7%, repre-

senting 55% of individuals with CDH (27). In the

KINDS study, the prevalence of CM (reported as

CDH with migrainous features) was 1.0%, representing

25% of all individuals with CDH (28). Inclusion of

subjects with a history of migraine but no current

migraine features would increase the CM prevalence

to 1.5% (28). We calculated a CM prevalence of

0.6% in a Malaysian study, based on a 9.0% prevalence

of migraine (adjusted for sex), with 7.0% of migrain-

eurs estimating their headache frequency to be more

than 180 days in the previous year (25). Two additional

studies presented relevant data. A survey of residents in

Daisen, Japan, did not report CM, but 0.35% of
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the mean frequency was 54% (range, 28–75%)

(56,58,63,67,69,70). Lastly, one study reported a 19%

frequency for MOH as a proportion of total migraine;

the CM frequency was also 19% (53). Two studies from

Taiwan reported positive associations between CM fre-

quency, medication overuse and increasing headache

duration (67,70).

Discussion

The prevalence of CM and CDH in Asia ranged from

0.6% to 1.7% and 1.0% to 3.9%, respectively, for

population-based studies. Applying these values to the

Asia-Pacific population (approximately 3.85 billion,

based on 2010 United Nations (UN) data for the

region as defined in this paper) would suggest that

CM affects between 23 million and 65 million individ-

uals in the region. For any form of CDH, the estimated

number of affected individuals is 38 million–150 mil-

lion, with the median prevalence of 2.9% yielding an

estimate of 111 million. However, these descriptive esti-

mates were based on only three studies for CM and

seven for CDH, all of which were from Asia

(Table 1). The highest CDH prevalence was reported

in a study limited to adults aged �65 years (28); exclu-

sion of this study would give a median CDH prevalence

of 2.7%. No eligible studies from Australia or New

Zealand were identified.

The absence of studies from some Asian countries

was not unexpected, as the lack of headache research in

low- and middle-income countries has been docu-

mented (79). This regional knowledge gap has been

recognized by the ‘Lifting The Burden’ global cam-

paign against headache coordinated by the WHO

(80). Results from global campaign studies in China

and India (unpublished) reported CDH but not CM

(Table 1), and a study has been initiated in Pakistan.

The prevalence of migraine in the Chinese study was

9.3%, similar to the global average (21). However,

China had the lowest population prevalence estimate

for CDH, at 1.0% (21,37), compared to 3.2–3.9% in

Singapore and Taiwan (26–28).

Although the 19 clinic-based studies used

varying diagnostic criteria and reported heteroge-

neous outcomes (Table 2), all were from hospital-

based clinics where it may be assumed that the diagnos-

ing physician was a neurologist. The frequency of

CDH as a percentage of all headache patients

ranged from 23% to 79% (mean 43%). The mean fre-

quency of CM as a percentage of CDH cases was 46%,

with the lowest value (4.7%) again from a Chinese

study (54). In patients with CM, the frequency of

MOH or medication overuse was 28–75% (mean

54%) (Table 2).

Limitations that should be considered when inter-

preting the above findings primarily relate to classifica-

tion issues, including the evolving criteria for CM,

inconsistent application of these criteria by researchers,

and variation in the inclusion of medication overuse

within the CM classification. Publication bias based

on the reported prevalence is unlikely, but incomplete

retrieval of records is possible, including for studies

published in languages other than English. In addition,

limited details were available for some studies that have

been published only as abstracts. We excluded studies

with obvious sources of bias, but women tended to be

over-represented in population-based studies, while the

frequency of headache subtypes in specialist clinics is

likely to differ from that in general practice. Regarding

classification, we included studies that reported CM

with or without medication overuse, including studies

conducted using earlier diagnostic criteria and termin-

ology where these could be appropriately reclassified as

CM. A similar approach was used by Natoli et al. in

their systematic review of global CM prevalence (10).

The exclusion of patients with medication overuse is

likely to underestimate the CM prevalence as CM is

commonly associated with medication overuse, which

may also change the treatment approach (1,9,81,82).

These factors have led to proposals for simplified CM

diagnostic criteria that do not preclude medication

overuse (1), an approach already used by many special-

ists. Several studies in the current review included CM

patients with medication overuse, regardless of the

stated diagnostic criteria.

Methodological issues notwithstanding, our findings

suggest that Asia may have a lower prevalence of CM

and CDH than the international average. Stovner et al.

estimated the global prevalence of CDH to be 3.4%,

although with regional variation (83). This estimate is

consistent with the CDH prevalence in Singapore and

Taiwan (3.2–3.9%) but higher than estimates for

China, Korea and Malaysia (1.0–2.4%); the prevalence

in India was intermediate (2.9%). The prevalence of

CM in two studies from Taiwan using Silberstein-

Lipton criteria was 1.0% and 1.7%, which is consistent

with United States (US) studies that reported a preva-

lence of 0.9% to 1.3% using similar criteria (84–86),

while higher estimates have been obtained in

Germany (2.0%), Spain (2.4%) and Brazil (5.0%)

(9,87,88). We also derived an estimate of 0.6% for the

CM prevalence in a Malaysian study (25). The system-

atic review by Natoli et al. found that the global preva-

lence of CM ranged from 0.9% to 5.1% using

Silberstein-Lipton criteria, but from 0 to 0.7% using

ICHD-II criteria (10). Using strictly applied ICHD-II

criteria, the German DMKG study reported a six-

month CM prevalence of 0.09%, increasing to 0.28%

if patients with medication overuse were included (81).
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Variation between countries in the prevalence of

CM and CDH may reflect genuine epidemiological

differences or factors such as race-related genetic dif-

ferences, socioeconomic status, diet, and symptom

reporting (11,26). In the US, the migraine prevalence

in Asian-Americans was 50–60% that of Caucasians

(11). Ethnic differences in pain perception and

response have been identified in clinical trials,

although physiological pain thresholds do not show

consistent variation (89). In India, various environ-

mental and social factors that may contribute to a

high prevalence of migraine have been identified

(90). Healthcare system factors, such as access to

medication and specialist consultations, are also rele-

vant. The potential contribution of these factors to

the low CDH prevalence reported by Yu et al. in

mainland China is unclear (21). In Singapore, a

lower proportion of Chinese versus non-Chinese

individuals had CDH, and Chinese respondents

were significantly less likely to seek medical attention

for headache (26). Furthermore, it has been pro-

posed that headache is considered an emotional

problem or weakness in Chinese culture, which

could lead to under-reporting of symptoms by men

in particular (21,28). However, these factors do not

explain the three-fold lower prevalence of CDH in

mainland China (21) compared with Taiwan and

with Chinese individuals in Singapore (26–28). The

sociodemographic setting of the mainland China

study may differ considerably from that of

Singapore or Taipei (e.g. 69% of subjects in China

lived in rural areas and one-third had no more than

a primary school education); nevertheless, female

gender and age >50 were the only factors independ-

ently associated with CDH in mainland China (21).

Variation in the recognition of, or willingness to

report, headache symptoms may be another factor.

In Taiwan, 62% of participants reported any head-

ache during the previous year (27), whereas 28% of

those in mainland China reported headache ‘‘not

related to flu, hangover, cold, or head injury’’ at

initial screening (21); for comparison, 75% of

respondents in Georgia reported headache at least

once in the previous year and 58% had headache

‘‘not related to flu, hangover, cold, or head injury’’

(91). In contrast, the migraine prevalence was very

similar in Taiwan (9.7%) and mainland China

(9.3%), and the Chinese study reported a high fre-

quency of MOH as a percentage of CDH (60%)

(12,21), raising the possibility that mild headaches

were under-reported in China. Alternatively, we

note the suggestion by Yu et al. that the low

CDH prevalence in China, compared to Taiwan,

may reflect low usage of analgesics and triptans,

with a consequent reduction in MOH (21).

The MOH prevalence was indeed lower in China than

Taiwan (0.6% versus 1.1%), whereas the MOH fre-

quency as a percentage of CDH was higher in China

(60% versus 34%) (21,27). These explanations may be

compatible, as the low CDH prevalence could reflect

both an overall reduction in MOH and under-reporting

of mild headaches, with the latter tending to increase the

apparent MOH frequency.

The disability associated with chronic headache dis-

orders, especially migraine, is increasingly well docu-

mented. Although disease burden was not the focus of

the current review, population-based studies from

China, Korea and Taiwan identified severe functional

impairment in about 30% to 45% of individuals with

CDH (21,24,28). CDH was associated with depression

in older individuals from Taiwan (28,92), and both

CM and CTTH were associated with psychiatric

comorbidity in clinic studies (Table 2). A recent

Taiwanese study found that CM patients had signifi-

cantly greater migraine-related disability, worse qual-

ity of life, higher healthcare resource use and greater

productivity loss than those with episodic migraine

(93), which is consistent with international findings

(48,94–97). Lack of awareness among healthcare pro-

viders and patients remains a barrier to the effective

management of headache disorders. In the KINDS

study, more than 70% of participants with CDH

had moderate or severe functional impairment, but

only 23% had sought treatment for headache in the

previous year (28). Only 33% of respondents with CM

were using preventive medications in a US study (94),

despite evidence of efficacy from placebo-controlled

trials for topiramate and onabotulinumtoxinA (98–

101), together with limited data for other drugs

(102–105).

This systematic review highlights both the limited

population-based prevalence data on CM and CDH

in the Asia-Pacific region and the positive steps being

taken to remedy this situation, with studies incorporat-

ing CDH completed or ongoing in China, India and

Pakistan. The available data suggest that the regional

prevalence of CDH may be lower than the global aver-

age, with the exception of Singapore and Taiwan. The

CM prevalence in Taiwan was consistent with inter-

national estimates. Given the population of Asia,

even conservative prevalence estimates for CM imply

that tens of millions of individuals are affected by this

disabling condition. The total annual cost of CDH in

China was estimated to be USD 9.3 billion (21), while

the economic and societal burden of CM in Asia

remains to be established. Internationally, economic

studies have documented high costs associated with

CM and MOH, indicating a need to improve headache

management and prevent migraine progression

(106,107).
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Clinical implications

. The prevalence of chronic daily headache (CDH) in Asia may be lower than the global average; however,

population-based data for chronic migraine (CM) remain scarce and classification criteria vary.

. In population studies, the CDH prevalence ranged from 1.0% to 3.9% and the CM prevalence from 0.6%

to 1.7%.

. In clinic studies, CDH accounted for a median 37% of headache patients, while the median proportion of

CDH patients who had CM was 52%.

. Applying the lowest prevalence estimates to the Asia-Pacific population suggests that CDH and CM affect at

least 38 million and 23 million individuals, respectively, in the region.

. Regional variation in the prevalence of CDH may be influenced by cultural, environmental or healthcare

system factors.
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87. Castillo J, Muñoz P, Guitera V, et al. Epidemiology of

chronic daily headache in the general population.

Headache 1999; 39: 190–196.

88. Queiroz LP, Peres MF, Kowacs F, et al. Chronic daily

headache in Brazil: A nationwide population-based

study. Cephalalgia 2008; 28: 1264–1269.

89. Lasch KE. Culture and pain. Pain: Clinical Updates 2002;

10(5), http://www.iasp-pain.org/AM/AMTemplate.cfm?

Section=Home&CONTENTID=7578&TEMPLATE=

/CM/ContentDisplay.cfm&SECTION=Home (accessed

22 June 2012).

90. Ravishankar K. Barriers to headache care in India and

efforts to improve the situation. Lancet Neurol 2004; 3:

564–567.

91. Katsarava Z, Dzagnidze A, Kukava M, et al; Lifting The

Burden: The Global Campaign to Reduce the Burden of

Headache Worldwide and the Russian Linguistic

Subcommittee of the International Headache Society.

Primary headache disorders in the Republic of Georgia:

Prevalence and risk factors. Neurology 2009; 73:

1796–1803.

92. Wang SJ, Liu HC, Fuh JL, et al. Comorbidity of head-

aches and depression in the elderly. Pain 1999; 82:

239–243.

93. Wang SJ, Wang PJ, Fuh JL, et al. Comparisons of dis-

ability, quality of life, and resource use between chronic

and episodic migraineurs: A clinic-based study in Taiwan.

Cephalalgia 2012 (in press).

94. Bigal ME, Serrano D, Reed M, et al. Chronic migraine in

the population: Burden, diagnosis, and satisfaction with

treatment. Neurology 2008; 71: 559–566.

95. Buse DC, Manack A, Serrano D, et al. Sociodemo-

graphic and comorbidity profiles of chronic migraine

and episodic migraine sufferers. J Neurol Neurosurg

Psychiatry 2010; 81: 428–432.

96. Buse D, Manack A, Serrano D, et al. Headache impact of

chronic and episodic migraine: Results from the Ameri-

can Migraine Prevalence and Prevention Study.

Headache 2012; 52: 3–17.

97. Lantéri-Minet M, Duru G, Mudge M, et al. Quality of

life impairment, disability and economic burden

associated with chronic daily headache, focusing on

chronic migraine with or without medication overuse:

A systematic review. Cephalalgia 2011; 31: 837–850.

98. Diener HC, Dodick DW, Goadsby PJ, et al. Utility of

topiramate for the treatment of patients with chronic

migraine in the presence or absence of acute medication

overuse. Cephalalgia 2009; 29: 1021–1027.

99. Dodick DW, Turkel CC, DeGryse RE, et al. Onabotu-

linumtoxinA for treatment of chronic migraine: Pooled

results from the double-blind, randomized, placebo-

controlled phases of the PREEMPT clinical program.

Headache 2010; 50: 921–936.

100. Lipton RB, Varon SF, Grosberg B, et al. Onabotuli-

numtoxinA improves quality of life and reduces

impact of chronic migraine. Neurology 2011; 77:

1465–1472.

101. Jackson JL, Kuriyama A and Hayashino Y. Botulinum

toxin A for prophylactic treatment of migraine and ten-

sion headaches in adults: A meta-analysis. JAMA 2012;

307: 1736–1745.

102. Diener HC, Dodick DW, Goadsby PJ, et al. Chronic

migraine – classification, characteristics and treatment.

Nat Rev Neurol 2012; 8: 162–171.

103. Lovell BV and Marmura MJ. New therapeutic develop-

ments in chronic migraine. Curr Opin Neurol 2010; 23:

254–258.

104. Spira PJ and Beran RG; Australian Gabapentin

Chronic Daily Headache Group. Gabapentin in the

prophylaxis of chronic daily headache: A randomized,

placebo-controlled study. Neurology 2003; 61:

1753–1759.

105. Beran RG and Spira PJ. Levetiracetam in chronic

daily headache: A double-blind, randomised

placebo-controlled study. (The Australian KEPPRA

Headache Trial [AUS-KHT]). Cephalalgia 2011; 31:

530–536.

106. Munakata J, Hazard E, Serrano D, et al. Economic

burden of transformed migraine: Results from the

American Migraine Prevalence and Prevention

(AMPP) Study. Headache 2009; 49: 498–508.

107. Linde M, Gustavsson A, Stovner LJ, et al. The cost of

headache disorders in Europe: The Eurolight project.

Eur J Neurol 2012; 19: 703–711.

Stark et al. 283


