
 http://cep.sagepub.com/
Cephalalgia

 http://cep.sagepub.com/content/29/1/48
The online version of this article can be found at:

 
DOI: 10.1111/j.1468-2982.2008.01699.x

 2009 29: 48Cephalalgia
V Pfaffenrath, K Fendrich, M Vennemann, C Meisinger, K-H Ladwig, S Evers, A Straube, W Hoffmann and K Berger

Criteria: The German DMKG Headache Study
Regional Variations in the Prevalence of Migraine and Tension-Type Headache Applying the new IHS

 
 

Published by:

 http://www.sagepublications.com

On behalf of:
 

 
 International Headache Society

 can be found at:CephalalgiaAdditional services and information for 
 
 
 
 

 
 http://cep.sagepub.com/cgi/alertsEmail Alerts: 

 

 http://cep.sagepub.com/subscriptionsSubscriptions:  

 http://www.sagepub.com/journalsReprints.navReprints: 
 

 http://www.sagepub.com/journalsPermissions.navPermissions: 
 

 at UB Muenchen on April 13, 2011cep.sagepub.comDownloaded from 

http://cep.sagepub.com/
http://cep.sagepub.com/content/29/1/48
http://www.sagepublications.com
http://www.i-h-s.org/
http://cep.sagepub.com/cgi/alerts
http://cep.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://cep.sagepub.com/


Regional variations in the prevalence of migraine and
tension-type headache applying the new IHS criteria:
the German DMKG Headache Study

V Pfaffenrath1, K Fendrich2, M Vennemann3, C Meisinger4, K-H Ladwig4, S Evers5, A Straube6,
W Hoffmann2 & K Berger3

1Neurology Practice Leopoldstrasse, Munich, 2Institute for Community Medicine, University of Greifswald, Greifswald, 3Institute of
Epidemiology and Social Medicine, University of Münster, Münster, 4Institute of Epidemiology, Helmholtz Centre Munich, Munich, German
Research Centre for Environmental Health (GmbH), Neuherberg, 5Department of Neurology, University of Münster, Münster, and
6Department of Neurology, Klinikum Grosshadern Ludwig-Maximilians-University Munich, Munich, Germany

Pfaffenrath V, Fendrich K, Vennemann M, Meisinger C, Ladwig K-H, Evers S,
Straube A, Hoffmann W & Berger K. Regional variations in the prevalence of
migraine and tension-type headache applying the new IHS criteria: the German
DMKG Headache Study. Cephalalgia 2009; 29:48–57. London. ISSN 0333-1024

The prevalence of migraine and tension-type headache (TTH) varies consider-
ably with respect to gender, age group and geographic regions. Methodological
differences in the assessment and classification of cases are a major cause of this
variability across studies, limiting the ability to perform true regional compari-
sons. We conducted three population-based studies in different German regions
and assessed headache prevalence and headache characteristics in face-to-face
interviews, applying standardized methods. We analysed the 6-month preva-
lence of migraine, TTH and their probable subtypes based on the new criteria of
the International Headache Society (IHS). Among the 7417 participants in all
three regions, the pooled 6-month prevalence of migraine, probable migraine,
TTH and probable TTH was 6.75, 4.40, 19.86 and 11.61%, respectively. Despite the
application of standardized classification methods, regional variations between
4.39 and 8.00% for migraine and 15.44 and 23.64% for TTH were observed,
indicating differences in the local headache burden. Application of the new IHS
criteria yielded headache categories that were not mutually exclusive, indicating
a need for further discussion about the value of probable headache types in
epidemiological studies. �Migraine, tension-type headache, epidemiology, prevalence,
methods
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Introduction

The number of published studies assessing the
prevalence of headache or of major headache types
such as migraine or tension-type headache (TTH) is
large. The observed prevalences vary between
genders, age groups, but also considerably between
different geographical regions. Results have been
summarized in several reviews (1–3), which also
suggest that the application of different methods in

the classification of cases and changing time frames
in their assessment contribute to variations in the
observed prevalences across studies. Variations
between regions within one country or between
countries in one region, however, have rarely been
studied. In 2004 the International Headache Society
(IHS) published the second edition of the ‘criteria
for the classification of headache types’ (4). Among
other changes, the introduction of ‘probable
headache types’, e.g. for migraine and TTH, was
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important. Since the vast majority of prevalence
reports were published before 2004, headache
prevalences based on the new criteria are scarce.
In Germany only a few studies have investigated

the frequency and impact of different headache
types on an affected individual (5–9). The consid-
erable inconsistencies in their results were probably
due to differences in the applied study methods,
e.g. the selection of participants or the method to
classify cases. Four of these studies have collected
data on the lifetime prevalence (5–7, 9), and two on
the 7-day prevalence (7, 8). Even in studies with the
same time frame, the ascertained prevalence varied
considerably. Only one study has investigated
prevalences with different time frames (7).
Although the most recent National Health Survey

(8) collected data on the prevalence of various pain
locations, it allowed neither a classification of head-
ache subtypes nor an analysis of regional variability
in different German regions. However, recent
reports have shown that for various other illnesses,
considerable East–West and/or other regional
variations can be observed in Germany, e.g. for
hypertension (10), stroke (11), cancer (12) and
ischaemic heart disease mortality (13). Regional
variations in prevalences result in differences in the
respective local burden of disease, e.g. the absolute
number of affected individuals, their consumption
of medication, days of work absenteeism or the
number of specialists necessary to treat them, to
name a few.
Due to this lack of data, the German Migraine

and Headache Society (DMKG) initiated a project to
collect data in three different regions in Germany
on the frequency of migraine and TTH. Integrated
in the project was a headache survey in children
and adolescents conducted in one of the three
regions, which has been published separately (14).
The overall aim of the German DMKG Headache
Study was to determine the prevalence of migraine
and TTH, including their subtypes, using the new
IHS classification in three German regions and to
describe variations across these regions.

Methods

Data collection in all regions took place between
2002 and 2006. Planned follow-up assessments in
two existing large population studies, the Study of
Health in Pomerania (SHIP) in the northeast and
the Monitoring Trends and Determinants in Cardio-
vascular Disease (MONICA) Project Augsburg in
the south of Germany, were combined with a new
survey in the city of Dortmund in the west of the

country. Participants in all three studies were
drawn randomly from the local or regional regis-
tration offices, stratified by gender and age, result-
ing in equal numbers of persons across all gender–
age strata present in each respective study. This
adjusted for slight differences in the age structures
between the three regions. The study design
allowed comparing frequencies of different types
of headache across three German regions and
enabled East–South, South–West and East–West
comparisons.
In the western region a total sample of 3820

persons aged 25–75 years was randomly selected
from the Dortmund city registration office (from a
total population of 591 000) and contacted by mail.
Of these, 395 were not eligible, because they had
moved out of the study area, died, or lacked suffi-
cient knowledge of the German language to under-
stand informed consent. Thus, 3425 individuals
were invited to participate. If personal participation
in the central study centre was not possible, a
questionnaire with a shortened but otherwise iden-
tical set of questions was sent to the respective
participant. In case of no response, two additional
invitation letters were sent out. Subsequently, up to
five attempts were made to contact an individual by
phone in case of persisting non-response. Finally, all
remaining addresses were again checked for move-
ments out of the study region and home visits done
to the remaining addresses. The overall response
was 66.9%, yielding 2291 participants. Although
headache prevalence was assessed in all partici-
pants, the classification of headache subtypes was
done only in those who participated in the personal
interview in the study centre (n = 1312), due to
space restrictions in the mailed questionnaire.
The adult survey in the northeastern region

encompassed the area of the SHIP study (15), which
was started by the University of Greifswald in 1997.
The baseline survey of the SHIP study included
4310 participants aged 20–79 years. Baseline
response was 68.8%. The headache question
module was implemented in the first follow-up of
the SHIP study, which was conducted after a mean
follow-up of 5 years. Follow-up response was
83.6%, yielding 3300 participants aged 25–88 years.
The third study was conducted within the frame-
work of the ongoing Cooperative Health Research
in the Augsburg Region (KORA) project (16) and
included the participants of the KORA-F3 study.
KORA is a research platform that succeeded the
former World Health Organization MONICAAugs-
burg project (17) in southern Germany and com-
prises a study area of about 600 000 inhabitants.
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The headache module was implemented in the
10-year follow-up (KORA-F3) of the survey, whose
baseline assessment took place in 1994/1995. Par-
ticipants had been randomly sampled from the city
registries of Augsburg and 16 adjacent communi-
ties, stratified by age and sex. This baseline survey
had a response of 73.1% and included 4856 indi-
viduals aged 25–74 years. Follow-up response
among those still eligible was 76.0% and yielded
2805 individuals in age groups 35–75 years in
which headache was assessed.
In all three study regions participants were inter-

viewed face-to-face by trained interviewers who
were supervised for interview quality. The standard-
ized interview included questions on sociodemo-
graphic data, the utilization of healthcare services,
the type and frequency of headache symptoms, and
medication intake in the last 7 days. In addition, the
frequency of cardiovascular risk factors and disor-
ders as well as other comorbidities was recorded.
The standardized headache question module used in
all interviews was designed to assess the new clas-
sification (i.e. 2nd edition) of the IHS (4). It particu-
larly differentiated between the newly introduced
term ‘probable’ migraine (IHS code 1.6), ‘chronic’
migraine (IHS code 1.5) and ‘probable’ TTH (IHS
code 2.4). Its basic form was used in all three regions
and included 21 questions on headache characteris-
tics and symptom frequency. This basic form
allowed the classification of the 6-month prevalence
of headache in general as well as of migraine and
TTH including their ‘probable’ forms. In the Dort-
mund survey this basic form was supplemented
with additional questions allowing the differentia-
tion between migraine with and without aura, the
assessment of menstrual migraine, medication
overuse headache and family history of migraine
and the additional assessment of 12-month preva-
lences. The extended headache module was assessed
twice in that study, in case the assessment of an
additional (second) headache type was necessary.
Application of the extended headache module in the
Dortmund study was restricted to those with per-
sonal interviews in the study centre.
Written informed consent was obtained from the

participants in all three study regions, and the
study protocol was approved by the local ethics
committee of the medical faculty at the University
of Münster.

Statistical analysis

Our analyses were restricted to a report of preva-
lences, pooled ones as well as stratified by gender

and region. Pooled prevalences were directly age
standardized to the German population aged 25–84
in 2006. All analyses were done with STATA 9.0
(StataCorp LP, College Station, TX, USA).

Results

A total of 7417 adults participated in the interviews
of the German DMKG Headache Study, 2805 in the
region of Augsburg, 1312 in Dortmund and 3300 in
Pomerania. Table 1 summarizes the characteristics
of the study participants in the three regions. Slight
differences existed in the age ranges of the recruited
participants in each region due to different lower or
upper age inclusion criteria. Therefore, characteris-
tics are shown for the age group 35–75 years in all
three regions and, additionally, for all included age
groups in the studies in Dortmund and Pomerania.
The lower percentage of individuals with a school
education of < 10 years in SHIP is due to the school
system in former East Germany, where a 10-year
basic school education was available for most of the
population. Prevalences of cardiovascular comor-
bidities vary slightly between the studies, support-
ing evidence of regional variability in these
diseases.
The pooled, overall 6-month headache prevalence

in the study was 49.49% and varied between 45.52%
in the northeastern and 54.55% in the southern
region. Table 2 shows the pooled 6-month preva-
lence of each headache type, standardized to the
German population aged 25–84 years. TTH and
probable TTH (19.86 and 11.61%, respectively) were
about three times more prevalent than migraine
and probable migraine (6.75 and 4.40%, respec-
tively). Interestingly, the prevalence of both prob-
able headache types was about 40% lower than the
related ones with complete criteria. The prevalence
of all chronic forms was < 1% and very similar for
the complete and probable headache types. The
age-standardized prevalences allow the calculation
of the absolute number of affected individuals in
the German population within the age range 25–84
years (in 2006 n = 59 591 370). A migraine preva-
lence of 6.75% translates into 4.02 million affected
individuals with migraine, with 131 000 having a
chronic course. A TTH prevalence of 19.86% results
in an absolute number of 11.83 million individuals
in this age range in the preceding 6-month period
in Germany.
Tables 3–5 list the overall and gender-specific

6-month prevalence of migraine and TTH, includ-
ing their subtypes, in each region. In each of these
tables the prevalence is shown for the age group
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35–75 years and, additionally, for all included age
groups in the two studies in Dortmund and Pome-
rania. Table 3 shows that the overall prevalence of
migraine is considerably lower in East Germany
compared with the southern and western region,
whereas the frequency of chronic migraine is very
similar. In contrast, the prevalence of probable
migraine, according to the new IHS criteria, was
clearly higher in East Germany and low in Southern
Germany. The lower prevalence of migraine with
complete criteria and the higher prevalence of prob-
able migraine in East Germany are present in
women as well as in men.
Table 4 describes the overall prevalence of TTH

with complete criteria and the frequency of its four
courses. The highest overall prevalence of this type
of headache was observed in the southern region.
In all three regions the subtype of frequent episodic
TTH was the most prevalent one, contributing
56–79% to the overall TTH prevalence in each
region. The prevalence of chronic TTH was � 1% in
all studies. TTH prevalence was similar in women
and men in the southern and western regions,
whereas in East Germany the prevalences in men
were lower for all TTH subtypes. In Table 5 the
prevalence of probable TTH is shown. This type of
headache was less frequent in Dortmund than in
the other two regions, especially in women. Within
all individuals with this headache type the propor-
tion of those with probable frequent episodic TTH

was clearly lower in all three studies compared
with the findings for TTH with complete criteria.
Probable frequent episodic TTH contributed
between 39 and 67% to the overall prevalence of
probable TTH. Prevalences in Dortmund were very
similar in both genders, whereas in Augsburg and
East Germany overall prevalence and that for a
frequent course were lower in men than in women.
We also analysed causes that contributed to a

case classification as a probable headache type
instead of the respective one with completely ful-
filled criteria. Table 6 reports these results. It can be
seen that in probable migraine cases non- fulfilment
of criterion B (untreated attack duration 4–72 h) is
the most important single reason why an individual
was classified as a probable and not a complete
migraine case. For TTH, criterion B was also the
most important single cause for non-fulfilment of
all criteria. However, criterion A (number of
attacks) and D (accompanying symptoms) also con-
tributed considerably to a probable TTH case clas-
sification. Restriction of the analyses to the age
groups 35–75 years did not change these results in
the Dortmund and Pomeranian studies.
The extended headache module used in the Dort-

mund region allowed a detailed ascertainment of
additional migraine subtypes, e.g. migraine with
and without aura, menstrual migraine, and of
changes in the prevalence of migraine and TTH
due to presence of an additional second type of

Table 1 Characteristics of the regional study populations for the age group 35–75 years and according to all regional age
groups

Characteristic

West South Northeast

Dortmund KORA SHIP I

Health study Augsburg Pomerania

n = 1134* (n = 1312)† n = 2805* n = 2597* (n = 3300)‡

Mean age, years 55.6 (52.1) 54.6 54.9 (54.5)
Age range, years 35–75 (25–75) 35–75 35–75 (25–88)
Women, % 52.4 (52.9) 52.2 52.3 (51.9)
School education � 9 years, % 54.7 (49.5) 57.6 40.6 (40.5)
History of myocardial infarction§, % 4.3 (3.7) 3.1 4.0 (4.3)
History of diabetes§, % 8.7 (7.6) 6.8 10.4 (11.2)
History of hypertension§, % 38.3 (35.2) 44.2 51.5 (50.4)
Current smoker, % 24.8 (25.5) 18.4 25.6 (25.6)
Own health perception ‘excellent or very good’, % 14.0 (17.8) 23.1 17.4 (19.3)

*Age group 35–75 years.
†Age group 25–75 years in the Dortmund Health Study.
‡Age group 25–88 years in the Study of Health in Pomerania SHIP.
§Self-reported doctor diagnosis.
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headache (data not shown). The total 6-month
prevalence of migraine with aura in Dortmund was
1.6% and clearly higher in women than men. Thus,
in both genders migraine without aura was about
four times more prevalent than with aura (women
2.3% vs. 10.4%; men 0.8% vs. 2.9%). Sixteen of the
88 women who met the complete migraine criteria

in this region reported regular migraine attacks
related to their menstruation [i.e. fulfilling the
criteria for pure menstrual migraine or for men-
strually related migraine (IHS A1.1.1 or A1.1.2)].
Another 33 women indicated that they occasionally
had migraine associated with their menstrual
period. Thus, the total prevalence of migraine
attacks regularly related to menstruation was 2.3%
among all women, 4.0% among all women with
headaches during the preceding 6-month time span
and 18% among all female participants with
migraine. One hundred and eighty individuals
(13.7%) reported two or more types of headaches,
amounting to 28.2% of all participants with head-
ache in the last 6 months. A total of 118 participants
(9.0%) had two different types of headache, 60
(4.6%) indicated more than two types, and for two
persons information on number was missing.
Taking a second headache type into account influ-
enced the prevalence of migraine and TTH differ-
entially. Only one participant whose symptoms
fulfilled complete migraine criteria reported these
as the second type of headache. Thus, the migraine
prevalence in the Dortmund Health Study changed
only minimally by 0.1% if a second headache type
was assessed. For TTH, however, another 70 indi-
viduals indicated it as their second headache type.
Of these, 38 had reported this type of headache
already as their first headache, leaving 32 individu-
als affected with TTH as the second headache type.
This group increased the total prevalence of TTH by
2.4%, from 17.5 to 19.9%, or, relatively expressed, by
13.7% if more than one type of headache was
included. These results indicate that the frequency
of TTH, but not that of migraine, is underestimated
if only one type of headache is assessed. A change
in time frame of assessment from 6- to 12-month
prevalence in the Dortmund Health Study did
not materially change the reported prevalence
[12-month prevalence based on the age range 25–75
years: (i) complete criteria: migraine 8.7%, TTH
18.7%; (ii) probable criteria: migraine 4.9%, TTH
11.1%].

Discussion

We assessed the prevalence of migraine and TTH,
their probable subtypes and courses applying the
new classification of the IHS in three large
population-based studies in Germany. Standardized
methods were used to ascertain and classify head-
ache cases, and we were able to describe regional
variations in the observed prevalences. Differences
were found between the studies, with the highest

Table 2 Pooled 6-month prevalence* of migraine,
tension-type headache (TTH) and their probable forms and
subtypes, according to the IHS criteria, 2nd edn

Headache type

Pooled and
standardized*
prevalence,
% (95% CI)

Migraine (IHS 1)† 6.75 (6.12, 7.37)
Episodic migraine (IHS 1.1 and 1.2)‡ 6.35 (5.75, 6.96)
Chronic migraine (IHS 1.5.1)‡ 0.22 (0.10, 0.35)
Undetermined migraine course‡ 0.17 (0.07, 0.27)
Probable migraine (IHS 1.6)§ 4.40 (3.88, 4.93)
Probable episodic migraine (IHS 1.6.1
and 1.6.2)‡

4.21 (3.70, 4.73)

Probable chronic migraine (IHS
1.6.5)‡

0.12 (0.04, 0.19)

Undetermined migraine course‡ 0.07 (0.01, 0.12)
TTH (IHS 2)¶ 19.86 (18.87, 20.85)
Infrequent episodic TTH (IHS 2.1)** 5.55 (4.94, 6.15)
Frequent episodic TTH (IHS 2.2)** 13.07 (12.24, 13.90)
Chronic TTH (IHS 2.3)** 0.80 (0.57, 1.03)
Undetermined TTH course** 0.45 (0.30, 0.60)
Probable TTH (IHS 2.4)†† 11.61 (10.80, 12.41)
Probable infrequent episodic
TTH (IHS 2.4.1)**

4.99 (4.41, 5.56)

Probable frequent episodic TTH (IHS
2.4.2)**

5.81 (5.25, 6.38)

Probable chronic TTH (IHS 2.4.3)** 0.45 (0.30, 0.60)
Undetermined course** 0.36 (0.22, 0.50)

*Standardized to the German population aged 25–84 years
in 2006 (direct age standardization).

†Migraine with completely fulfilled criteria according to
IHS classification 2nd edn.

‡Migraine and probable migraine course: episodic < 15
days/month; chronic � 15 days/month; undetermined
missing frequency information or not classifiable.
§Probable migraine according to IHS criteria classification

2nd edn.
¶TTH, tension-type headache according to IHS classifica-

tion 2nd edn.
**Tension-type headache and probable tension-type head-

ache course: infrequent episodic < 1 day/month; frequent
episodic 1–14 days/month; chronic � 15 days/month;
undetermined missing frequency information or not
classifiable.

††Probable TTH, probable tension-type headache accord-
ing to IHS classification 2nd edn.
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migraine prevalence in the urban western region
and the lowest in the more rural northeastern part
of Germany. The TTH prevalence in east and west
was similar and considerably lower than in the
southern region. These regional variations were
observed in both men and women. Our results
indicate that headache frequency is variable even
within a country such as Germany. The newly
introduced categories of ‘probable headache types’
increase even further this variation of headache
types in population-based studies. Our analysis has
revealed that the item ‘duration of symptoms’ is the
single most important one for the differentiation
between migraine or TTH with complete criteria
and their probable subtypes. Our results indicate

the need for further discussion about the necessity
and value of the newly introduced probable head-
ache categories in epidemiological studies.
Although the significance of epidemiological

studies is often emphasized as a method for quan-
tifying the frequency and burden of headache, only
few such data are available for Germany. In a study
by Göbel et al. (5), 11.3% of study participants ful-
filled the complete criteria of migraine and 13.3%
the complete criteria for TTH. However, in that
study the proportion of subjects fulfilling all but
one criterion was even higher (16.2% for migraine
and 25.0% for TTH). Significant correlations were
found between the various headache types and
sociodemographic variables. It must be noted,

Table 3 Regional standardized 6-month prevalence (%) of migraine, probable migraine and their courses for women and
men in age group 35–75 years and according to all regional age groups, based on the IHS criteria 2nd edn

Migraine type

Dortmund KORA SHIP

Health study Augsburg Pomerania

35–75 years (25–75 years) 35–75 years 35–75 years (25–88 years)

Overall
Migraine* 8.00 (8.46) 7.91 4.39 (4.31)
Episodic migraine† 7.85 (8.08) 7.24 4.27 (4.19)
Chronic migraine† 0.09 (0.23) 0.32 0.08 (0.09)
Undetermined migraine course† 0.09 (0.15) 0.36 0.04 (0.03)
Probable migraine‡ 4.67 (4.50) 2.57 5.28 (5.23)
Episodic probable migraine† 4.23 (4.12) 2.35 5.08 (5.07)
Chronic probable migraine† 0.26 (0.23) 0.14 0.12 (0.09)
Undetermined course† 0.18 (0.15) 0.07 0.08 (0.06)

Women:
Migraine* 11.95 (12.68) 12.76 7.21 (7.32)
Episodic migraine† 11.78 (12.25) 11.67 6.99 (7.09)
Chronic migraine† 0.17 (0.29) 0.55 0.15 (0.18)
Undetermined migraine course† 0.00 (0.14) 0.55 0.07 (0.06)
Probable migraine‡ 6.73 (6.63) 3.96 7.73 (7.50)
Episodic probable migraine† 6.40 (6.34) 3.62 7.51 (7.32)
Chronic probable migraine† 0.34 (0.29) 0.20 0.15 (0.12)
Undetermined course† 0.00 (0.00) 0.14 0.07 (0.06)

Men:
Migraine* 3.70 (3.72) 2.61 1.29 (1.07)
Episodic migraine† 3.52 (3.40) 2.39 1.29 (1.07)
Chronic migraine† 0.00 (0.16) 0.07 0.00 (0.00)
Undetermined migraine course† 0.19 (0.16) 0.15 0.00 (0.00)
Probable migraine‡ 2.41 (2.10) 1.04 2.58 (2.78)
Episodic probable migraine† 1.85 (1.62) 0.97 2.42 (2.65)
Chronic probable migraine† 0.19 (0.16) 0.07 0.08 (0.06)
Undetermined course† 0.37 (0.32) 0.00 0.08 (0.06)

*Migraine with complete fulfilled criteria according to IHS classification 2nd edn.
†Migraine and probable migraine course: episodic < 15 days/month; chronic � 15 days/month; undetermined missing

frequency information or not classifiable.
‡Probable migraine according to IHS classification 2nd edn.

Regional variations in headache types 53

© Blackwell Publishing Ltd Cephalalgia, 2008, 29, 48–57

 at UB Muenchen on April 13, 2011cep.sagepub.comDownloaded from 

http://cep.sagepub.com/


however, that the participants were drawn from a
market research panel. It is highly doubtful that
such a panel is comparable to the general popula-
tion with regards to frequency and type of illness.
Another study using market research methods has
examined the prevalence of migraine in former
West Germany (6). The authors classified headaches
in accordance with the first edition of the IHS
criteria. The 12-month prevalence of migraine in
women was 5.3% and in men 1.7%. The large
difference in migraine prevalence between these
two studies illustrates the need to apply standard-
ized methods of participant selection and case
classification.
Compared with the first and with international

studies, the prevalences observed in our three study
regions are rather low (2, 3). In contrast to ours,
most other studies either reported 12-month or
life-time prevalence. The latter time frame, espe-
cially, can contribute to higher percentages. Our
additional analysis of 12-month prevalences in the
western region, however, revealed only very small
changes in the observed prevalences if the time
frame of assessment was increased from 6 to 12
months. Another reason for lower prevalences

might be the method of collecting headache char-
acteristics in each participant. We used face-to-face
interviews in all three study regions, whereas many
other published studies were questionnaire based.
In the latter approach no clarifications can be pro-
vided in case of misunderstanding of a single ques-
tion. In this situation clarifications provided by an
interviewer might yield more correct answers,
resulting in lower prevalences.
The IHS classification is meant for clinical appli-

cations. The objective inherent in the clinical situa-
tion is to record all types of headache, i.e. even
several in one person (18). In epidemiological
studies this is possible only to a limited extent (19).
When classifying a first or additional headache
type, the IHS classification assumes that such a
grouping is clearly based on all available informa-
tion, e.g. patient history, physical examination, and,
occasionally, results of diagnostic work-up. Large
population-based studies, in contrast, cannot apply
this strategy. Their resources are usually limited to
a questionnaire or a face-to-face or telephone
interview.
The major problem of the new IHS classification

in this situation is that the probable headache types

Table 4 Regional standardized 6-month prevalence (%) of tension-type headache (TTH) and its courses for women and
men in age group 35–75 years and according to all regional age groups, based on the IHS criteria 2nd edn

TTH type

Dortmund KORA SHIP

Health study Augsburg Pomerania

35–75 years (25–75 years) 35–75 years 35–75 years (25–88 years)

Overall
TTH* 15.70 (17.53) 23.64 15.44 (15.80)
Infrequent episodic TTH† 5.20 (6.10) 3.21 5.67 (5.80)
Frequent episodic TTH† 10.14 (11.13) 18.82 8.68 (8.75)
Chronic TTH† 0.26 (0.23) 0.64 0.89 (1.03)
Undetermined TTH course† 0.09 (0.08) 0.96 0.23 (0.21)

Women:
TTH* 16.50 (18.16) 23.34 18.19 (18.57)
Infrequent episodic TTH† 5.39 (6.05) 2.73 6.19 (6.33)
Frequent episodic TTH† 10.61 (11.67) 19.11 10.90 (10.90)
Chronic TTH† 0.34 (0.29) 0.75 1.03 (1.23)
Undetermined TTH course† 0.17 (0.14) 0.75 0.07 (0.12)

Men:
TTH* 14.81 (16.83) 23.96 12.48 (12.82)
Infrequent episodic TTH† 5.00 (6.15) 3.73 5.11 (5.24)
Frequent episodic TTH† 9.63 (10.52) 18.51 6.24 (6.44)
Chronic TTH† 0.19 (0.16) 0.52 0.73 (0.82)
Undetermined TTH course† 0.00 (0.00) 1.19 0.41 (0.32)

*TTH, tension-type headache according to IHS classification 2nd edn.
†Tension-type headache course: infrequent episodic < 1 day/month; frequent episodic 1–14 days/month; chronic � 15

days/month; undetermined missing frequency information or not classifiable.
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are not mutually exclusive. A certain percentage of
individuals among the participants who completely
fulfil the criteria for migraine will do so for the
criteria of ‘probable TTH’. Conversely, there can
also be individuals among the participants who
completely fulfil the criteria for TTH (IHS Code
2.1–2.3) and those for ‘probable migraine’ (IHS
Code 1.6). Although prioritizing the complete head-
ache types would offer a solution in these cases, this
is not possible for the considerable group of indi-
viduals (4.75% of all participants in our study) who
fulfil the criteria of ‘probable migraine’ and of
‘probable TTH’. At this point, the IHS classification
requires further information for a final diagnosis,
which for the above-mentioned reasons is not pos-
sible in an epidemiological study. Until now, the
only solution has been to create extra categories of
‘double probable’ cases and of ‘unclassifiable’ head-
ache cases. Further clarification of this situation is
needed.
Our study has strengths and limitations. We

were able to address several of the methodological
aspects relevant to the application of the IHS cri-
teria. We used a standardized case classification
and face-to-face interviews for all participants. All

Table 5 Regional standardized 6-month prevalence (%) of probable tension-type headache (TTH) and its courses for
women and men, according to the new IHS criteria

Probable TTH type

Dortmund KORA SHIP

Health study Augsburg Pomerania

35–75 years (25–75 years) 35–75 years 35–75 years (25–88 years)

Overall
Probable TTH* 8.47 (9.22) 11.37 11.88 (11.91)
Probable infrequent episodic TTH† 4.50 (5.18) 2.42 5.75 (5.80)
Probable frequent episodic TTH† 3.35 (3.51) 7.66 5.52 (5.41)
Probable chronic TTH† 0.53 (0.46) 0.68 0.39 (0.43)
Undetermined course† 0.09 (0.08) 0.61 0.23 (0.27)

Women:
Probable TTH* 8.42 (9.08) 12.35 13.48 (13.42)
Probable infrequent episodic TTH† 4.04 (4.47) 2.53 5.82 (5.98)
Probable frequent episodic TTH† 3.87 (4.18) 8.53 7.00 (6.68)
Probable chronic TTH† 0.51 (0.43) 0.61 0.37 (0.41)
Undetermined course† 0.00 (0.00) 0.68 0.29 (0.35)

Men:
Probable TTH* 8.52 (9.39) 10.30 10.13 (10.29)
Probable infrequent episodic TTH† 5.00 (5.99) 2.31 5.67 (5.62)
Probable frequent episodic TTH† 2.78 (2.75) 6.72 3.89 (4.04)
Probable chronic TTH† 2.78 (0.49) 0.75 0.40 (0.44)
Undetermined course† 0.19 (0.16) 0.52 0.16 (0.19)

*Probable tension-type headache according to IHS classification 2nd edn.
†Probable tension-type headache course: infrequent episodic < 1 day/month; frequent episodic 1–14 days/month; chronic

� 15 days/month; undetermined missing frequency information or not classifiable.

Table 6 Percentage of cases with probable headache types
not fulfilling each of the four criteria for a complete
migraine or tension-type headache (TTH) classification,
according to study region

Criterion

Dortmund KORA SHIP

Health
study Augsburg Pomerania

Probable migraine
cases

n = 59 n = 72 n = 172

Criterion A, % 1.7 1.4 1.2
Criterion B, % 96.6 98.6 85.5
Criterion C, % 1.7 0.0 12.2
Criterion D, % 0.0 0.0 1.2

Probable TTH cases n = 121 n = 319 n = 392
Criterion A, % 28.1 22.9 12.8
Criterion B, % 43.6 58.0 56.6
Criterion C, % 4.1 2.8 14.8
Criterion D, % 22.3 16.3 15.8

Criterion A, attack number (at least 5 migraine or 10 TTH
attacks); criterion B, attack duration migraine 4–72 h or TTH
30 min to 7 days (untreated or unsuccessfully treated); cri-
terion C, headache characteristics (� 2 out of 4); criterion D,
accompanying symptoms.
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three study populations were initially randomly
drawn from regional or community registries. The
inclusion of three different regions allowed analy-
sis of large samples and subsequently rare types of
migraine and TTH, and we were able to apply the
new IHS criteria for headache classification. The
regions included in the study, however, were not
drawn at random from all of Germany. Instead, we
made use of ongoing population studies in two
regions (south and northeast) and selected a third
one in the west for comparison. None of the three
regions is representative of the total German adult
population. Other study designs and sampling
methods must be used to achieve this goal, and
we did not aim at this. However, each of the three
studies included is representative of the popula-
tion living in the respective region, allowing a
description of differences in the prevalence of
headache types between the three included
German areas. Among the limitations is also the
fact that the extended headache question module
allowing classification of a second headache type
and more rare forms could be applied only in
the Dortmund region and that in the southern
study population the very young age group was
lacking.
In summary, we have found considerable

regional variations in the prevalence of single head-
ache types within Germany. Causes contributing to
these regional variations are speculative and cannot
be assessed using a cross-sectional study design.
Differences in common risk factors and comorbid
conditions, and social disparities might contribute
to the variation. Our results suggest that the
regional burden of headache subtypes is quite dif-
ferent even in smaller countries such as Germany,
indicating the need for detailed planning when
implementing specialized treatment and care
institutions.

Acknowledgements

The German DMKG Headache Study was supported by the
German Migraine & Headache Society (DMKG) and by
unrestricted grants of equal share from Astra Zeneca, Berlin
Chemie, Boots Healthcare, GlaxoSmithKline, McNeil Pharma
(former Woelm Pharma), MSD Sharp & Dohme, and Pfizer.
The Study of Health in Pomerania (SHIP) is funded by
grants from the German Federal Ministry of Education and
Research (BMBF 01ZZ96030), the Ministry for Education,
Research and Cultural Affairs and the Ministry for Social
Affairs of the Federal State of Mecklenburg-Vorpommern.
The KORA research platform and the MONICA Augsburg
studies were initiated and financed by the Helmholtz Centre

Munich, German Research Centre for Environmental Health
(GmbH), which is funded by the German Federal Ministry of
Education, Science, Research and Technology, and by the
State of Bavaria.

References

1 Stewart WF, Simon D, Shechter A, Lipton RB. Population
variation in migraine prevalence: a meta-analysis. J Clin
Epidemiol 1995; 48:269–80.

2 Scher AI, Stewart WF, Lipton R. Migraine and headache:
a meta-analytic approach. In: Crombie IK, ed. Epidemi-
ology of pain. Seattle: IASP Press 1999:159–70.

3 Stovner L, Hagen K, Jensen R, Katsarava Z, Lipton R,
Scher A et al. The global burden of headache: a docu-
mentation of headache prevalence and disability world-
wide. Cephalalgia 2007; 27:193–210.

4 Headache Classification Subcommittee of the Interna-
tional Headache Society. The International Classification
of Headache Disorders, 2nd edn. Cephalalgia 2007; 24
(Suppl. 1):23–160.

5 Göbel H, Petersen-Braun M, Soyka D. [Prevalence of
headache syndromes in Germany]. Der Schmerz 1993;
7:287–97.

6 Ensink FB, Bautz M, Brüggenjürgen B, Hankop GG.
[Prevalence of migraine in Germany]. Der Schmerz 1994;
8:155–61.

7 Kohlmann T. [Pain complaints among inhabitants of
Lübeck: results of a population based epidemiologic
study]. Der Schmerz 1991; 5:208–13.

8 Bellach BM, Ellert U, Radoschewski M. [Epidemiology of
pain—results of the National Health Survey 1998].
Bundesgesundheitsbl-Gesundheitsforsch-
Gesundheitsschutz 2000; 43:424–31.

9 Schuhmacher J, Brähler E. [Prevalence of pain in the
German population]. Der Schmerz 1999; 13:375–84.

10 Meisinger C, Heier M, Volzke H, Lowel H, Mitusch R,
Hense HW et al. Regional disparities of hypertension
prevalence and management within Germany. J Hyper-
tens 2006; 24:293–9.

11 Berger K, Kolominsky-Rabas P, Heuschmann P, Keil U.
[Frequency of stroke in Germany: prevalence, incidence
and sources of these data]. Dtsch Med Wochenschr 2000;
125:21–5.

12 N.N.: [Cancer in Germany—frequency and trends]. Saar-
bruecken: Gesellschaft der epidemiologischen Krebsreg-
ister in Deutschland e.V. und das RKI 2006.

13 Muller-Nordhorn J, Rossnagel K, Mey W, Willich SN.
Regional variation and time trends in mortality from
ischaemic heart disease: East and West Germany 10 years
after reunification. J Epidemiol Community Health 2004;
58:481–5.

14 Fendrich K, Vennemann M, Pfaffenrath V, Evers S,
May A, Berger K et al. Headache prevalence among
adolescents—the German DMKG headache study. Ceph-
alalgia 2007; 27:347–54.

15 John U, Greiner B, Hensel E, Ludemann J, Piek M, Sauer
S et al. Study of health in Pomerania (SHIP): a health
examination survey in an East German region: objectives
and design. Soz Präventivmed 2001; 46:186–94.

56 V Pfaffenrath et al.

© Blackwell Publishing Ltd Cephalalgia, 2008, 29, 48–57

 at UB Muenchen on April 13, 2011cep.sagepub.comDownloaded from 

http://cep.sagepub.com/


16 Holle R, Happich M, Lowel H, Wichmann HE. KORA—a
research platform for population based health research.
Gesundheitswesen 2005; 67 (Suppl. 1):S19–S25.

17 Hense H-W, Filipiak B, Döring A, Stieber J, Liese AD,
Keil U. 10-year trends of cardiovascular risk factors in the
MONICA Augsburg Region in Southern Germany—
results from the 1984/85, 1989/90 and 1994/95 surveys.
CVD Prevention 1998; 1:318–27.

18 Rasmussen BK. Epidemiology of headache. Cephalalgia
1995; 15:45–68.

19 Stovner LJ, Scher AI. Epidemiology of headache. In:
Olesen J, Goadsby PJ, Ramadan NM, Tfelt-Hansen P,
Welch KM, eds. The headaches. Philadelphia: Lippincott,
Williams & Wilkins 2006:17–25.

Regional variations in headache types 57

© Blackwell Publishing Ltd Cephalalgia, 2008, 29, 48–57

 at UB Muenchen on April 13, 2011cep.sagepub.comDownloaded from 

http://cep.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


