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Background and Purpose The epidemiology and impact of headache disorders are only
partially documented for Asian countries. We investigated the prevalence and impact of migraine
and tension-type headache - which are the two most common primary headache disorders - in a
Korean population.

Methods A stratified random population sample of Koreans older than 19 years was selected
and evaluated using a 29-item, semistructured interview. The questionnaire was designed to
classify headache types according to the criteria of the International Classification of Headache
Disorders, second edition, including migraine and tension-type headache. The questionnaire
also included items on basic demographics such as age, gender, geographical region, education
level, and income, and the impact of headache on the participant.

Results Among the 1507 participants, the 1-year prevalence of all types of headaches was
61.4% (69.9% in women and 52.8% in men). The overall prevalence rates of migraine and ten-
sion-type headaches were 6.1% (9.2% in women and 2.9% in men) and 30.8% (29.3% in
women and 32.2% in men), respectively. The prevalence of migraine peaked at the age of 40-
49 years in women and 19-29 years in men. In contrast to migraine, the prevalence of tension-
type headache was not influenced by either age or gender. Among individuals with migraine
and tension-type headache, 31.5% and 7% reported being substantially or severely impacted by
headache, respectively (Headache Impact Test score >56). Overall, 13.4% of all headache suf-
ferers reported being either substantially or severely impacted by headache.

Conclusions The 1-year prevalence rates of migraine and tension-type headache in the stud-
ied Korean population were 6.1% and 30.8%, respectively. One-third of migraineurs and some
individuals with tension-type headache reported being either substantially or severely impacted
by headache. J Clin Neurol 2012;8:204-211
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Introduction

Many epidemiological studies on primary headache disorders
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mercial use, distribution, and reproduction in any medium, provided the ori-
ginal work is properly cited.
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have been undertaken since the first edition of the Interna-
tional Classification of Headache Disorders was published in
1988.! However, the epidemiology of headache disorders in
Asian countries remains only partially documented. The re-
ported prevalence of migraine in Asian countries ranges from
1% to 22%, which is lower than the rates reported for North
American and European countries.? Although tension-type
headache is the most frequent type of primary headache disor-



der in the general population, it has only rarely been the sub-
ject of epidemiological studies. Moreover, most of these stud-
ies were performed in North American and European countries.

The first population-based epidemiological study of mi-
graine and tension-type headache in Korea was conducted in
1995, using telephone interviews and mail surveys.* That study
found prevalence rates of migraine and tension-type headache
0f 22.3% and 16.2%, respectively. The prevalence of migraine
was extraordinarily high, while that of tension-type headache
was lower than in other Asian countries. In the present study
we conducted a detailed, semistructured, face-to-face survey
to verify the previously reported results for the prevalence
rates of migraine and tension-type headache in Korea.

The major objectives of this study were to estimate the
1-year prevalence rates of migraine and tension-type headache
in a Korean population, based on the second edition of the In-
ternational Classification of Headache Disorders (ICHD-2).
We also investigated the impact of headaches among mig-
raineurs and individuals with tension-type headache.

Methods

This study was a nationwide, cross-sectional, descriptive sur-
vey of primary headache disorders in a Korean population.
Structured interviews were conducted using a questionnaire to
determine the status of headache disorders in adults aged 19
years or over by trained interviewers. The survey included
items on the symptoms, management, and impact of headache.
The socioeconomic, demographic, and geographic factors of
the participants were also evaluated. This study was performed
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in March 2009 in accordance with the ethical guidelines of the
Council for International Organizations of Medical Sciences,*
and the principles in the Declaration of Helsinki.®

Target area

Korea is divided geographically into 15 administrative divi-
sions (“do”), which with the exception of Jeju-do are further
divided into 3 basic administrative units: “si”, “gun”, or “gu”;
there are 77 si, 88 gun, and 69 gu. According to data from the
2005 population and housing census from the National Statis-
tical Office, the estimated population of Korea in 2009 was
49759141, of which approximately 37394000 people were
aged 19 years or over.® This study included all Korean territo-
ries except Jeju-do. We classified seven metropolitan “si” ar-
eas (Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon, and
Ulsan) as “big cities”, other “si” areas as “middle-sized or

small cities”, and “gun” areas as “rural areas” for the analysis.

Sampling method

To obtain prevalence rates and analyze the demographic fac-
tors affecting common primary headache disorders, we
planned to sample 1500 individuals based on the population
structure. A 2-stage systematic random sampling method was
adopted, and the 15 administrative divisions were designated
as the primary sampling units. Appropriate sample numbers
were assigned at each primary sampling unit according to the
population distribution. In the second stage, we further select-
ed representative basic administrative units (si, gun, and gu)
for each primary sampling unit. Overall, 60 representative ba-
sic administrative units were selected for this study, in each of

Table 1. The 1-year prevalence of all types of headache, migraine and tension-type headache by geographical regions

Regions Sample number (%) heglli;t:rfes ;)f(%) Migraine n (%) h;jgzzr;_efy:?%)
Seoul-si 335 (22.2) 208 (62.1) 12 (3.6) 11 (33.1)
Busan-si 106 (7.03) 58 (54.7) 0 (0.0) 37 (34.9)
Daegu-si 70 (4.64) 41 (58.6) 3 (4.3) 19 (27.1)
Incheon-si 83 (5.5) 53 (63.9) 6(7.2) 24 (28.9)
Gwangju-si 42 (2.8) 22 (52.4) 3(7.1) 8(1%9.0)
Daejeon-si 43 (2.9) 30 (69.8) 4(9.3) 16 (37.2)
Ulsan-si 30 (2.0) 22 (73.3) 1(3.3) 8 (26.7)
Gyeonggi-do 336 (22.3) 213 (63.4) 25 (7.4) 103 (30.7)
Gangwon-do 51 (3.4) 25 (49.0) 2 (3.9) 9(17.6)
Chungcheongbuk-do 44 (2.9) 26 (59.1) 1(2.3) 15 (34.1)
Chungcheongnam-do 64 (4.3) 36 (56.3) 6(9.4) 17 (26.6)
Jeollabuk-do 58 (38) 34 (58.6) 8(13.8) 12 (20.7)
Jeollanam-do 59 (3.9) 41 (69.5) 7(11.9) 16 (27.1)
Gyeongsangbuk-do 86 (5.7) 57 (66.3) 7 (8.1) 33 (38.4)
Gyeongsangnam-do 100 (6.6) 60 (60.0) 7 (7.0) 36 (36.0)
Total 1507 (100) 926 (61.4) 92 (6.1) 464 (30.8)
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which we assigned a target sampling number regarding age,
gender, and occupation. The estimated sampling error of our
study was +2.5%, with a 95% confidence interval (Table 1).

Questionnaire

The questionnaire comprised three parts. The first part as-
sessed demographic and socioeconomic characteristics (9 qu-
estions), the second part established a headache profile, which
was designed to comply with ICHD-2 criteria (13 questions),
and the third part involved questions about headache manage-
ment including recognition of headache diagnosis, use of me-
dical services for headache, and headache treatment (6 ques-
tions). We also included the Headache Impact Test-6 quest-
ionnaire (HIT-6)* to evaluate the impact of headache on the
sufferer’s life.

Diagnosis of migraine and tension-type
headache

Migraine was diagnosed according to ICHD-2 diagnostic cri-
teria.” The diagnosis of migraine in this study required the ex-
perience of five or more attacks in a lifetime, with each attack
lasting 4-72 hours and accompanied by any two of the follow-
ing four pain characteristics: unilateral location, pulsating
quality, moderate-to-severe intensity, and aggravation by rou-
tine physical activity. In addition, the attacks must have been
associated with at least one of the following: nausea or vomit-
ing, or both photophobia and phonophobia. The diagnosis of
tension-type headache was also made using ICHD-2 diagnos-
tic criteria. We included only subjects who had experienced
ten or more attacks in a lifetime that had lasted from 30 min-
utes to 7 days each and were accompanied by at least two of
the following four pain characteristics: bilateral location, non-
pulsating quality, mild-to-moderate intensity, and nonaggrava-
tion by routine physical activity. Associated symptoms could
not include nausea or vomiting, but could include either pho-
tophobia or photophobia, but not both.

Impact of headache

We included the validated Korean version of the HIT-6 test in
the questionnaire to assess the impact of headache.® The HIT-
6 test is a tool used to measure a wide spectrum of the impact
of headache, including migraine and tension-type headache,
on individuals who experience them. The HIT-6 score was
used to assign the subjects an impact grade as follows:'*"" 36-
49, no impact; 50-55, some impact; 56-59, substantial impact;
and 60-78, severe impact.

Survey procedures
Our interviewers interviewed their assigned and numbered
participants (aged >19 years), who were stratified according
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to age, gender, and occupation, after explaining to them the
study objectives and methods. Before the initial face-to-face
interviews, the interviewers were told 1) the aims of the pres-
ent study, 2) the meaning of each question, 3) to check the par-
ticipants’ responses, and 4) other details relevant to conduct-
ing a proper interview.

Validation of migraine and tension-type
headache diagnoses

We assessed the validity of migraine and tension-type head-
ache diagnoses by comparing them with those of neurologists
in an additional telephone interview. At the initial interview,
we asked all participants whether they would agree to an addi-
tional telephone interview with neurologists. If they agreed,
they participated in an additional telephone interview with nine
doctors (eight neurologists and one dentist; see acknowledge-
ments) within 2 weeks of the initial face-to-face interview.

Analyses

Unless noted otherwise, the diagnosis of migraine and tension-
type headache was based solely on ICHD-2 criteria. Based on
this diagnosis, the 1-year prevalence with 95% confidence in-
terval is presented as the number of cases per 100 persons. Age-
and gender-specific prevalence rates were also calculated. The
results were analyzed using statistical software for Windows
version R 2.9.1 and R commander 1.4-10 (The R foundation,
GNU general public license). Student’s ¢-test, chi-square test,
and analysis of variance were used for comparisons when ap-
propriate. The level of statistical significance was set at p<
0.05.

As with most survey sampling designs, missing data result-
ing from nonresponse occurred for several variables. The re-
ported data are based on the available data. Sample sizes for
variables that diverged from the sample size of #=1507 are at-
tributable to nonresponses for that particular variable. Imputa-
tion techniques were not employed to minimize nonresponse
effects."

Results

Survey

Our 76 interviewers completed semistructured, face-to-face
interviews with 1507 participants in the present study. Each
interviewer interviewed 9-35 participants.

Headache
Prevalence of headache

Of the 1507 participants, 926 (61.4%) reported having had a
headache at least once during the previous year. The preva-



lence of headache was significantly higher in women (70.0%)
than in men (52.7%; p<0.001). The prevalence of headache
among different age groups was highest in the fifth decade for
women and in the third decade for men (Fig. 1). The preva-
lence of headache did not differ among the 15 administrative
divisions in Korea, and ranged from 54.7% to 73.3% (p=0.419)
(Table 1).

Impact of headache

Among the participants who reported any headache in the pre-
vious year, 632 (68.3%) reported that they had had little or no
impact (HIT-6 score <49), 170 (18.3%) reported some impact
(HIT-6 score 50-55), 55 (5.9%) reported substantial impact
(HIT-6 score 56-59), and 69 (7.5%) reported severe impact
(HIT-6 score >60) (Fig. 2A).

Migraine

Prevalence of migraine

Of the 1507 participants, 92 (6.1%) were classified as having
had at least 1 migraine during the last year. The women-to-
men ratio was 3.2 : 1 (women, 9.2%; men, 2.9%). The preva-
lence of migraine was highest in females aged 40-49 years and
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in males aged 19-29 years, although this prevalence subse-
quently decreased with age (Fig. 3). The prevalence of mi-
graine was inversely associated with the size of the place of
residence (p=0.002). The prevalence of migraine did not differ
significantly with the monthly income and the education level

(Fig. 4).

Impact of migraine

Of the 92 participants classified as having had at least 1 mi-
graine in the previous year, 39 (42.8%) reported that it had
had little or no impact, 23 (25.7%) reported some impact, 12
(13.0%) reported substantial impact, and 17 (18.5%) reported
severe impact (Fig. 2B).

Tension-type headache

Prevalence of tension-type headache

Of the 1507 sampled participants, 464 (30.8%) were classi-
fied as having had at least 1 tension-type headache during the
previous year. The 1-year prevalence of tension-type headache
did not differ significantly between men and women (32.5%
vs. 29.1%; p=0.159). Although the prevalence of tension-type
headache was highest in the 50-59 year age group, it did not
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Fig. 1. The 1-year prevalence of all types of headaches accord-
ing to age and gender.

Fig. 3. The 1-year prevalence of migraine according to age and
gender.
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Fig. 2. HIT-6 scores of individuals with all types of headaches (A) and with migraine (B) and tension-type (C) headaches. HIT-6: Headache

Impact Test-6 questionnaire.
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Fig. 5. The 1-year prevalence of tension-type headache accord-
ing to age and gender.

differ markedly with gender or age (Fig. 5). The education
level, size of the place of residence, and monthly income did
not affect the prevalence of tension-type headache (Fig. 6).

Impact of tension-type headache

Among the 464 participants who were classified as having
tension-type headache, 366 (78.9%) participants reported that
it had had little or no impact, 65 (14.0%) reported some im-
pact, 18 (3.9%) reported substantial impact, and 15 (3.2%) re-
ported severe impact (Fig. 2C).

Validation of migraine and tension-type
headache diagnosis

Overall, 135 of the 1507 participants agreed to an additional
telephone interview for validation of their headache diagnosis,
and 82 of them completed the telephone interview. The sensi-
tivity and specificity were 75.0% (36/48) and 88.2% (30/34),
respectively, for migraine diagnosis, and 86.2% (25/29) and
75.5% (40/53) for tension-type headache diagnosis. The diag-
noses of migraine and tension-type headache did not differ
significantly between the nine neurologists. The failure of
headache diagnosis by telephone interview was attributable to
1) inability to access participants, 2) refusal to submit to an
additional interview, and 3) inappropriate responses during the

208 J Clin Neurol 2012;8:204-211
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Fig. 4. Migraine prevalence according to education level (A), size of the place of residence (B), and monthly income (C).
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19-29 30-39 40-49 50-59 260 dividuals with tension-type headache were either substantially

or severely impacted by the headache.

Epidemiological data on migraine are available for six east-
ern and southeastern Asian countries: Hong Kong,"'* Malay-
and Taiwan." The Singa-
pore study documented only the lifetime prevalence rates of

sia,”® Japan,'*!” Korea,’ Singapore,'®

migraine; the 1-year prevalence rates in the remaining five
countries varied widely, from 1% to 22.3%.* The wide range
of prevalence rates in these studies might be related to meth-
odological differences between the studies, discrepancies in
the interpretation of ICHD-2 in different languages, differ-
ences in sociocultural backgrounds, and genetic factors.
However, except for the previous report for Korea and the first
report for Hong Kong, the 1-year prevalence of migraine in
Asian countries has been fairly consistent, ranging from 4.7%
t0 9.1%,'>151%1 and is lower than that of European (10-25%)
and North American (9-16%) countries.’

The first nationwide epidemiologic study of migraine in
Korea was conducted in 1995.° The 1-year prevalence of mi-
graine found in the first study was 22.3%, which is almost
four times higher than that found in the present study. This
large discrepancy could be due to several factors. First, while
most previous studies of migraine prevalence excluded proba-
ble migraine (ICHD-2 code 1.6), it was included under the di-
agnosis of migraine in the first study. The prevalence of mi-
graine was 17.5% in our study if both migraine and probable
migraine were included. Second, the low response rates for
both the telephone (68.3%) and postal (41.0%) surveys may
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Fig. 6. Prevalence of tension-type headache according to education level (A), size of the place of residence (B), and monthly income (C).

have introduced interest bias and led to artificially high esti-
mates of prevalence rates. Third, the difference may reflect
sociocultural change in Korea, whereby industrialization and
economic development have increased dramatically since the
first study. Finally, the first study is the only epidemiological
study in which the prevalence of migraine (22.3%) surpassed
that of tension-type headache (16.2%), suggesting the pres-
ence of misclassification in that study.

Migraine was about three times more common in women
(9.2%) than in men (2.9%) in our study. The prevalence was
highest in women aged 40-49 years and men aged 19-29 years.
The ratio between men and women for migraine prevalence
was similar to that in previous studies employing a variety of
methodologies.?**> While migraine prevalence peaked at the
age of 30-40 years for women and at around 30 years for men
in most studies from Western countries,”®*"* our findings
were similar to studies from Asian countries. A population-
based study from Japan found that the prevalence of migraine
was highest in the fourth decade of life in women and in the
second decade in men."” In Taiwan, the prevalence peaked in
the second decade in men and in the third decade in women."
The prevalence of migraine among women in their 40s was
similarly high in the present study. In Hong Kong, the mi-
graine prevalence peak at 45-54 years of age in men and at 25-
34 years of age in women." The distribution of age- and gen-
der-specific prevalence rates of migraine in our study might
reflect the importance of hormonal influences in the develop-
ment of migraine across the lifespan.

It is notable that the prevalence of migraine was influenced
by socioeconomic variables. The reported migraine prevalence
has generally been inversely related to socioeconomic status.
However, studies conducted outside the United States have
not consistently confirmed an inverse relationship between
migraine prevalence and household income. “Rural residence”
and “lower education level” increased the prevalence of mi-
graine. Although the prevalence did not differ markedly with
monthly income in the present study, “lower income” factors

associated with low socioeconomic status, such as stress, poor
diet, or limited access to medical care, act to increase the mi-
graine prevalence. The reasons for the migraine prevalence
varying with socioeconomic status are still not clear. In physi-
cian- and clinic-based studies, migraine appears to be associ-
ated with high intelligence and social class.* However, data
from general population studies do not indicated an increased
prevalence in more privileged or educated societies.**

While tension-type headache is the most common headache
disorder in the general population, nationwide studies of ten-
sion-type headache have been conducted in only four coun-
tries: Korea,’ Canada,> Germany,” and Brazil.”’ Two of these
studies were conducted by telephone interview.** The preva-
lence of tension-type headache was 36% in Canada,” 38.3%
in Germany,” 16.2% in Korea,® and 13% in Brazil.”’ In the
present study, the 1-year prevalence of tension-type headache
was 30.8% (32.2% in men and 29.3% in women), which is
comparable with the findings of previous studies.?>?

The increased prevalence of migraine among women is
consistent across studies; however, gender difference is not
marked in tension-type headache in most countries.” Unlike
migraine, the prevalence rates of tension-type headache did
not differ between different age groups or between genders in
the present study; hormonal influence may thus be less impor-
tant in the development of tension-type headache.

During headache attacks, individuals with headache were
being impacted by headache via, for example, pain, decrease
in functioning, psychological distress, and decreased vitali-
ty.'*® The overall impact of headache is to decrease the suffer-
ers’ quality of life. The HIT-6, a self-reported scale, was used
to assess the impact of headache in individuals in the present
study. If a headache sufferer is being substantially or severely
impacted, as evidenced by their HIT-6 score, he/she may ex-
perience a significant decrease in quality of life due to their
headaches.'*

In the present study, 31.5% of migraineurs, 7.1% of individ-
uals with tension-type headache, and 13.4% of all headache
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sufferers were being substantially or severely impacted by
their headache, as assessed by the HIT-6 test. Considering the
prevalence and the proportions of participants who were sub-
stantially-to-severely impacted by headache, approximately
3.8%, 2.2%, and 8.3% of the Korean population experience
significant decreases in quality of life due to migraine, tension-
type headache, and all types of headache, respectively.

This study has revealed the 1-year prevalence rates and the
impact of the two most common headache disorders in a Ko-
rean population. However, these findings should be interpret-
ed in the light of several study limitations. First, our study was
a cross-sectional survey conducted by semistructured inter-
view using a questionnaire; recall bias may thus have affected
the prevalence rates of the headache disorders. However, the
1-year prevalence rates are less likely to be subject to recall
bias than the lifetime prevalence rates found in other studies.
To minimize recall bias, we investigated only subjects who re-
ported headaches within the previous year. In addition, no at-
tempt was made to investigate the presence of aura in the
present study because the diagnosis of aura is very difficult to
document using the questionnaire method.” ICHD-2 criteria
for migraine with aura are not only difficult to translate into a
questionnaire or an interview, but are also too vague to inter-
pret.

Second, we used the HIT-6 test to assess the impact of head-
ache. HIT-6 is an instrument that is used to assess the impact
of headache on individuals."*®* However, headache impacts
not only the individuals themselves, but also society through,
for example, decreased productivity, absence from school and
work, and use of medical services.** Unfortunately, the HIT-6
test cannot assess the social impact of headache, and as a re-
sult we could not investigate the social impact of headache in
the present study.

Third, although the present study had a population-based
design with a low sampling error, the statistical power was
limited for examining subgroups. Thus, some conditions that
did not reach statistical significance could merely be a reflec-
tion of the small samples.

Fourth, we assessed the validity of migraine and tension-
type headache diagnosis by comparing the headache diagno-
ses of neurologists with an additional telephone interview. We
asked all participants to take part in an additional telephone
interview, but only a small proportion of them completed that
interview. However, the sensitivity and specificity of the diag-
noses were substantial and we were able to confirm that the
diagnoses of migraine and tension-type headache were appro-
priate in the present study. The high prevalence of migraine
among telephone interviewees may be due to their interest
bias because of the severe headache symptoms experienced by
migraineurs.
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This is the first nationwide, population-based, face-to-face
survey of all headaches and of migraine and tension-type head-
aches in the Korean population. The prevalence rates of all
headaches and of migraine and tension-type headaches were
61.4%, 6.1%, and 30.8%, respectively. While the prevalence
of migraine in Korea is lower than those in Western countries,
it is similar to those in other Asian countries. The findings re-
garding the impact of headache suggest that approximately
one-third of migraineurs and a smaller proportion of individu-
als with tension-type headache experience a significant de-
crease in quality of life due to headaches.
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