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Abstract

annual surveys (1995-2005 and 2009).

were analyzed.

Background: Although primary headache is the most frequent neurological disorder and there is some evidence
that the prevalence rates have increased in recent years, no long-term data on the annual prevalence of headache
are available for Germany. The objective of the study was therefore to obtain long-term data on the period
prevalence of headache in the general population in Germany by means of population-based cross-sectional

Methods: These surveys were conducted as face-to-face paper-and-pencil interviews from 1995 through 2004, and
from 2005 onwards as computer-aided personal interviews. The reported headaches were self-diagnosed by the
interviewees. Per year, approximately 640 trained interviewers interviewed between 10,898 and 12,538 German-
speaking individuals aged 14 and older and living in private households in the whole of Germany (response rate:
67.4% and 73.1%, gross samples: 16,026 to 18,176 subjects). A total of more than 146,000 face-to-face interviews

Results: The one-year headache prevalence remained stable over the entry period, with 58.9% (95%Cl| 57.7-60.1) to
62.5% (95%Cl 61.3-63.7) (p=0.07). Women showed consistently higher prevalence rates than men (females: 67.3
(95%Cl 65.7-68.9) to 70.7% (95%Cl 69.1-72.3), males: 48.4% (95%C| 46.5-50.3) to 54.3% (95%Cl 52.4-56.2)), and both
sexes showed a bell-shaped age dependence with peaks in the 30-39 age group. A stable slightly higher
prevalence was observed in urban versus rural areas (p<0.0001), and there was also a significant trend towards
higher prevalence rates in groups with a monthly household income larger than 3,500 € (p=0.03).

Conclusion: The overall headache prevalence remained stable in Germany in the last 15 years.
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Background

Headache constitutes a major public health problem in
many countries [1]. The global prevalence for current
headaches of the adult population is 46%; the life-time
prevalence is 66% [2]. In Asia, Australia, Europe, and
North America, the headache prevalence in the general
population is approximately 50%; in Africa it is distinctly
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lower at 20% [2,3]. The reason for this difference is not
known. For Europe a meta-analysis reviewed the 49
available surveys of headache prevalence, 34 of which
cover the occurrence of headache within one year or
less, defined as “current headache” [3], with a prevalence
of 53% on average [3]. The different epidemiological
studies differ depending on the interview technique used
(face-to-face interview, telephone interview, question-
naire mailings), the questionnaires, and the inclusion
and exclusion criteria for the interview, the profession of
the interviewer, the interviewed age groups, and the
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representativeness of the interviewed group for the gen-
eral population. Therefore, it is not surprising that the
different surveys for a particular country show preva-
lence rates that differ considerably from one another [3].
For Germany, two cross-sectional surveys on the preva-
lence of headaches in the general population are avail-
able [4,5]. The German Migraine and Headache Society
(DMKG) Headache Study investigated the regional dif-
ferences in headache prevalence in Germany and there-
fore could not generate prevalence data for the general
population [4]. Such regional differences in headache
prevalence within one country have also been described,
for example, in the Austrian Self-Reported Morbidity
(SERMO) Study [6] for Austria, or for the prevalence of
migraine in Spain [7]. The German National Telephone
Health Interview Survey (GNT-HIS) 2004 [5] reported
the headache prevalence for the general population [8].
The one-year prevalence for 2004 is 60.2%, with only
slight regional variations between 59.1% and 61.5% [5].

All these surveys are cross-sectional surveys, collecting
the prevalence within a period (in most studies 1, 6, or
12 months) or as life-time prevalence only once at a cer-
tain time point. Therefore they are not useful to answer
the question of whether the headache prevalence rates
increase or remain stable over time. Only a limited num-
ber of cross-sectional surveys determine headache preva-
lence in a longitudinal study with repeated surveys. The
Nord-Trendelag Health Studies HUNT 2 and HUNT 3
were done at intervals of eleven years [9], and the
American Migraine I and II and AMPP studies at
roughly 10-year intervals [10-12].

The objective of the present study was therefore to ob-
tain long-term data (from 1995 to 2009) on the preva-
lence of self-reported headaches in the general
population in Germany by a population-based cross-
sectional survey.

Methods

Study design

These cross-sectional surveys were conducted as face-to
-face multi-topic interviews, quarterly in three waves in
the months of March, June, September, and November/
December from 1995 through 2009. Between 1995 and
2004, the interviews were conducted with paper and
pencil (PAPI), whereas from 2005 onwards, interviews
were carried out via computer-aided personal interviews
(CAPI). No changes were made to the questionnaire
during the period described.

The interview years 2006 to 2008 are not part of this
analysis due to major methodological differences (further
details on headache disease and medication used were
recorded), which could have influenced the response rate
and could possibly have led to doubts concerning the
comparability of data.
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Per survey year, around 640 trained interviewers car-
ried out the field work (research institute: Ipsos GmbH
(Molln/Germany)). Thus, one interviewer did 19 inter-
views on average per year, referring to the gross sample.
One complete interview took about 50 minutes. In the
course of the multi-topic survey, each interviewee was
asked questions on six topics. The interviewees did not
receive any incentive.

Interviewees

The interviewees were German-speaking individuals
aged 14 years and older living in private households in
Germany. Based on the ADM’s (Arbeitsgemeinschaft
Deutscher Marktforschungsinstitute) random networks,
each year a population-based multi-layer random sample
was drawn that included between 10,898 and 12,538 net
interviewees (gross sample 16,026 to 18,176). The sam-
ple was drawn in three steps and was representative of
the German-speaking population living in private
households:

1. The basis for the sample is a pool of ADM networks
for details see [13]. Per survey wave, an average of
200 sample points was determined at random. The
ADM-Sample is an area sample. The frame consists
of about 53,000 areas. Communal statistics and data
from navigation systems are used to create the areas.
Each area/point comprises on average 700 private
households. In addition, several attributes (town size,
statistical code etc.) are assigned to the points. This
allows a regional stratification of the points.

2. Participating households were selected using the
random-route method. Starting from a randomly
selected address the interviewer determines the
target households according to strictly defined rules.
Description of random route rule: from selected
address, go left, then take the first possible right, go
right and then take the first possible left. The
interviewer has to count the households from left to
right. Every 5th household is the target household for
the interview.

3. The person in the household with the closest
birthday was selected for the interview [14,15]. The
household was contacted up to three times in order
to conduct the interview with the target person.

All interviewees gave their informed consent and the
surveys were done under the German law for market
polls.

Structural weighting of the sample

The three-stage ADM sample system leads to equal
chances at a household level, but not at the level of
household members. This makes a household
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transformation necessary: a multiplication of all data sets
by the number of household members and a subsequent
division by the average household size. In this way, the
sample is transformed into a sample on the basis of
household members. Besides the described transform-
ation, no further weighting procedure is carried out.

Questionnaire

The following socio-demographic data were collected:
state, population of the home town/area, sex, age, educa-
tion, current occupation, and net household income.
The interviewees also reported on their illnesses and dis-
eases during the past twelve months. In addition to
headaches, the questionnaire scanned e.g. for menstrual
cramps, shoulder and neck tension, constipation, com-
mon cold or cough. Twenty-three to thirty-one diseases
and conditions were queried in a random order. This
multi-topic procedure contributed at least partly to the
blinding of the topic of special interest among the inter-
viewees and the interviewers. The headache diseases
were recorded using terms normally used by headache
patients themselves to describe their condition. The
questions to identify headache were: “Now you see a list
of illnesses and diseases on the screen (CAPI: question-
naire): headache due to shoulder and neck tension, mi-
graine, tension-type headache, or headache caused by
weather changes. Which of these did you have in the last
12 months? Please tick the box (yes, no, don’t know/not
applicable).”

Quality assurance

Quality assurance of the interviews followed DIN ISO
20252 [16]. This standard of the German Institute for
Standardization has been the valid international quality
standard for market research, opinion polls, and social
research since 2006. This DIN standard includes
requirements for quality assurance in market and social
research institutions, including the outsourcing of ser-
vices to external vendors; for the study design, including
the necessary cooperation with the sponsor; for the gath-
ering of data in quantitative and qualitative surveys, in-
cluding the recruitment and training of interviewers; for
data processing and data management; and for the
reporting to the sponsor. Accordingly, the institute
asked at least 10% of the interviewees for a short feed-
back after the interview, either in writing or via tele-
phone, to check whether the interview had actually
taken place, how long it had taken, and what topics had
been covered.

Analysis

For evaluation, the gathered data was categorized, in-
cluding differentiation between interviewees from
former East Germany and from former West Germany.
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Since 2005, 15 years after the reunification of Germany,
only Germany has been recorded. The reason for this
was that the economic and political differences between
the former East and former West Germany had
decreased dramatically over the years. Thus, no further
differences in lifestyle could be observed between the
different regions. The cut-off point between rural and
urban populations was a population r of 50,000 inhabi-
tants. Net household incomes were divided into four cat-
egories: (a) up to 999€, (b) 1,000€ - 2,499¢€, (c) 2,500€ -
3,499¢€, (d) 3,500€ and more per month. Current occupa-
tions were also divided into four categories: (a) self-
employed and freelancers, (b) public officers, skilled and
managing employees, (c) unskilled and semi-skilled
workers as well as the temporarily unemployed, (d) trai-
nees, non-working persons and retirees.

Statistical evaluation

The prevalence of self-reported headaches was deter-
mined as the quotient of the number of people out of
the net sample who reported having had headaches dur-
ing the period of twelve months prior to the interview
and the total number of people out of the net sample,
including the 95% confidence interval (95% CI).

The effects of the factors year, state, region, education,
and income on the prevalence of headache were tested
with chi-square tests on k-by-2 contingency tables,
where k denotes the level of the particular factor. Add-
itionally, for the factor year a trend analysis was per-
formed according to Bortz et al. [17]. This test provides
the alpha-probability for the null hypothesis that the fre-
quency of headache does not increase or decrease
linearly over the years.

Results

The gross sample sizes ranged between 16,026 and
18,176 people, the response rates of the interviews be-
tween 1995 and 2009 ranged between 67.4% and 73.1%
(Table 1) (a total of 146,253 face-to-face interviews were
included in the analysis). The prevalence of self-reported
headaches showed a not significant slight tendency to
increase with time (trend: z=1.8 p=0.07), ranging be-
tween 58.9 and 62.5% (Figure 1). The sex-specific differ-
ences remained stable, too, with 67.3 to 70.7% of women
reporting headaches in the last 12 months compared to
48.4 to 54.3% of men. For men, the range of variation
(5.9%) was almost twice as high as that for women
(3.4%) (Table 1; Figure 2).

The one-year headache prevalence of the former East
and West Germany showed no significant differences
(60.2% to 60.5%) (Table 2) (contingency table Xz(l):
0.78; p=0.38). Interestingly, the one-year headache
prevalence was consistently slightly lower in rural areas
(population < 50,000) than in urban regions (population



Table 1 Results of the annual cross-sectional surveys of period prevalence rates of self-reported headaches in Germany from 1995-2005 and 2009

Year of survey 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2009
General population in 62.73 62.97 63.12 63.24 63.51 63.78 63.83 64.1 64.25 64.43 64.72 64.87
million inhabitants (> 14 years)
Total n= 10898 12239 12389 12067 12447 12503 12538 12351 12487 12064 12150 12120
HP 60.9% 60.6% 59.5% 60.9% 60.2% 59.3% 59.7% 60.8% 60.0% 62.5% 58.9% 62.3%
Cl95% 596-622 594-618 583-60.7 597-621 590-614 581-605 585-609 596-620 588-612 613-637 577-601 61.1-635
Women n= 5915 6817 6908 6737 7047 6999 7037 6433 6691 6453 6386 6676
HP 70.2% 68.0% 67.8% 67.9% 68.0% 67.3% 68.5% 69.9% 68.1% 70.7% 68.0% 68.9%
Cl95% 685-719 665-695 663-693 664-694 665-695 657-689 670-700 683-715 665-69.7 69.1-723 664-696 673-705
Men n= 4984 5423 5482 5330 5401 5505 5501 5917 5796 5609 5765 5444
HP 49.8% 51.3% 49.1% 51.9% 50.1% 49.1% 48.4% 50.9% 50.5% 53.2% 48.7% 54.3%

Cl95% 478-518 494-532 472-510 500-538 482-520 472-510 465-503 49.1-527 487-523 514-550 469-505 524-562

General population of Germany (older than 14 years and German-speaking), gross sample, and response rates of the IPSOS surveys; the table also shows the one-year prevalence rates of self-reported headaches at
95% confidence intervals (C195%) for the general total sample as well as for the following sub-samples: men/women. (HP: headache prevalence in %; Cl: confidence interval).
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Figure 1 One-year headache prevalence rates (at 95% confidence intervals) in Germany in the years 1995-2005 and 2009. There was
no significant change in the headache prevalence over the years (p=0.07). Basic population is the German-speaking population aged 14 years
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> 50,000) (Table 2) (rural: 59.9%; urban: 61.3%) (contin-
gency table Xz( (1)= 29.67; p<0.0001).

The level of education and, consequently, also the
monthly income seems to affect lifestyle in some way
and therefore also probably affects headache prevalence
(Table 3). The headache prevalence for the group of
“self-employed and freelancers” (62.6%) is slightly lower
than the prevalence for the group of “skilled and man-
aging employees” (63.9%) and that is slightly lower than
the prevalence in the group of “unskilled and semiskilled
workers” (65.1%) (Table 3). Overall, the one-year head-
ache prevalence for the group of “public officers and
skilled employees” even increased slightly from 1998 on-
wards. The lower prevalence (55.8%) in the group of
“trainees, non-working and retirees” can partly be
explained by the generally lower one-year headache
prevalence in the younger and older age groups which
were more prevalent in this group (see below). The dif-
ferences in prevalence rates between the groups were
significant with P values from p< 0.02 to p< 0.001.

If we take a look at the one-year headache prevalence
in relation to the monthly net household income, the
highest income group shows the highest range of vari-
ation of up to 7.4% in the headache prevalence since
1998 (Table 3). Overall the variation in the prevalence
between the different income groups was smaller than
between the educational groups (< 999€: 60.1%; 1000—
2499€: 60.1%; 2500-3499€: 61.4%; >3500€: 62.7%). No
differences in the one-year headache prevalence can be
found for the groups with the lower income (p=0.96); in
contrast the differences in prevalence between the two
groups with the higher income and the groups with
lower income were significant (P values between
p=0.009 and p<0.001) (Table 3).

From 1995 to 2005 and in 2009 a typical dependence
of the headache prevalence on age could be demon-
strated in the German population. The youngest age
group (14 to 19 years) and the two older age groups (60
and older) consistently show lower prevalence than
those with an age of 20-59 years. Although these values
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Figure 2 One-year headache prevalence rates (at 95% confidence intervals) by gender 1995-2005, 2009. Basic population is the German-




Table 2 Results of the annual cross-sectional surveys of prevalence rates of self-reported headaches in Germany from 1995-2005 and 2009

Year of survey 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2009
General population 62.73 62.97 63.12 63.24 63.51 6378  63.83 64.1 64.25 64.43 64.72 64.87
in million inhabitants
(> 14 years)
East Germany n= 2709 2677 2994 3041 2804 2631 2770 2629 2659 2485 2863 2571
HP 61.4% 60.8% 57.5% 61.2% 60.3% 58.3% 63.2% 63.8% 59.1% 58.5% 56.3% 62.8%
C195% 588-640 582-634 550-600 587-637 57.7-629 557-609 607-657 612-664 565-617 558-612 537-589 602 - 654
West Germany n= 8190 9563 9396 9026 9643 9873 9768 9721 9828 9579 9288 9549
HP 60.7% 60.5% 60.2% 60.8% 60.2% 59.5% 58.7% 60.0% 60.2% 63.6% 59.6% 62.2%
C195% 592-622 591-619 588-616 594-622 588-616 58.1-609 57.3-601 586-614 588-616 622-650 582-610 608 - 636
Rural areas with < n= 6170 7035 7307 6991 7063 7226 7424 7591 5943 7810 7955 7557
50,000 inhabitants HP 60.5% 60.1% 60.9% 61.2% 60.2% 57.2% 59.6% 58.4% 58.5% 61.2% 58.2% 62.2%
C195% 588-622 585-617 593-625 596-628 586-618 556-588 580-612 568-600 567-603 597-627 567-597 606 - 638
Urban areas with >  n = 4729 5202 5082 5076 5385 5277 5114 4759 6544 4253 4196 4562
50,000 inhabitants HP 61.4% 61.3% 57.5% 60.4% 60.2% 62.1% 59.8% 64.6% 61.3% 64.9% 60.0% 62.5%
C195% 594-634 594-632 556-594 585-623 583-621 602-640 579-617 627-665 596-630 629-669 579-621 605 - 645

The table shows the one-year prevalence rates of self-reported headaches at 95% confidence intervals (CI95%) for residents of former East and West Germany (East: 60.2%, West: 60.5%, contingency table x2(1) =0.78;
p=0.38), residents of cities of 50,000 inhabitants and more, and residents of places up to 49,999 inhabitants ( Rural: 59.9%; Urban: 61.3% contingency table x*( (1)= 29.67; p<0.0001). Basic population is the German-

speaking population aged 14 years and older. (HP: headache prevalence in %; Cl: confidence interval).
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vary slightly over the years, the bell-shaped age distribu-
tion does not change during the investigated time period
(Figure 3). This age distribution even remains, if we look
at women (Figure 3a) and men (Figure 3b) separately.

Discussion
The number of longitudinal epidemiological studies on
the period prevalence rates of headaches is limited. Our
study is the first which determines the one-year preva-
lence of self-reported headache in representative samples
of the German population over a long time period of 15
years by using the same methods (annual face to face
interview). The most important result is that from 1995
to 2009 the one-year headache prevalence in the
German general population is stable at 58.9 to 62.5%.
The German National Telephone Health Interview Sur-
vey 2004 (GNTHIS), which accessed a large representa-
tive sample of the general adult population in Germany
aged 18 years and older (n = 7,341), determined the
one-year prevalence of headaches for the year 2004 as
60.3% (66.6% for women, 53.0% for men) [5]. Our study
showed prevalence rates of 62.5% (70.7% for women,
53.2% for men) in 2004 (Table 1). The German DMKG
Headache Study with 7,417 interviewees, analyzing three
cross-sectional surveys conducted in three German
regions (Augsburg, Dortmund, Pomerania) between
2002 and 2004, found a sex- and age-stratified, pooled
6-month prevalence of 49.5% [4]. The investigated
regions in that study, however, are not representative of
the general population in Germany [4]. Another survey
which used mailed questionnaires (4,061 interviewees)
and a market research household panel, found a lifetime
prevalence for headaches of 71.4% [18]. In their meta-
analysis “Global Burden of Headache”, Stovner et al. —
based on 107 surveys — report 47% as the global period
prevalence for “current headache”, which included 1
year, 3 months and "time not stated”. When limited to
surveys among adults, they report a prevalence of 46%
[2]. Thus, the one-year headache prevalence for
Germany between 1995 and 2009 is about 10% to 15%
higher. The reason for that is not clear, especially since
the prevalence of migraine was slightly lower in the
DMKG study than in comparable studies from other
European countries [1,4]. Only three other European
surveys investigated the one-year prevalence and were
conducted as face-to-face interviews, as in our survey.
For Austria with 997 interviewees, the one-year preva-
lence was 49.4% (women 54.6%, men 43.6%) [19]; in Fin-
land with 200 interviewees, it was 77% (women 83%,
men 69%) [20]; and in Georgia with 1,145 interviewees,
it was 46.3% [21].

An important result of our study was that the one-
year prevalence of general headaches remains stable over
a period of 15 years in Germany. This fact is quite
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remarkable since in this period dramatic political and
economic changes took place in East Germany, where —
beginning in 1990 — a socialistic economic system was
transformed into a capitalist economic system. For the
population of the former GDR this change in the eco-
nomic and social system was equal to a loss of secure
employment and confidence. It is obvious that such
changes in lifestyle can have an influence on the stress
experienced, which probably is one of the reasons for
headache. Surprisingly we did not see such an effect in
our survey which may indicate that the majority of the
interviewees did not feel such a stress.

These stable prevalence rates are in agreement with
other longitudinal studies from different countries. Four
large cross-sectional surveys in the US also show stable
one-year prevalence of migraine over a period of about
ten years (1989 to 1998) [11,12,22-25]. Two methodically
identical surveys conducted in France at an interval of
ten years also showed a stable prevalence for migraine
too [26,27]. Also, the Norwegian HUNT 2 and HUNT 3
studies do not show any change in the one-year preva-
lence rates within eleven years [9,28]. The results from
the GNTHIS 2004 survey support our finding that there
is no difference in the headache prevalence between East
and West Germany either [5].

Another interesting observation in our study is that
the prevalence rates were slightly, but noticeably lower
in rural/small-town regions than in urban areas with
over 50,000 inhabitants, which is in agreement with
results from Austria [19]. In contrast, the 1989 survey in
the USA shows only minor regional differences — only
mountainous areas, which are in general rural, showed
higher one-year prevalence rates which is in contrast to
our results. But here only interviewees with self-defined
severe migraine were included and the regions were
much larger than in Germany and Austria [29]. The size
of the place of residence had only a minor impact in this
US survey with a slightly higher prevalence for severe
migraine in the rural regions (< 50,000 inhabitants). A
Spanish study also reported a slightly higher prevalence
of general pain conditions (including headache) in urban
areas compared to rural regions [30].

The question of whether household income and social
situation have an influence on the headache prevalence
rates is controversial. An English survey showed some-
what higher 3-month headache prevalence for intervie-
wees from socially higher, non-manual working
population strata than for manual workers [31]. But this
difference may be explained by differences in the age
and sex distribution in the interviewed groups [31]. In
contrast a Spanish survey showed that the one-year
prevalence of migraine was higher for subjects doing
housework and unemployed subjects than for working
people [32]. But this study made no adjustment for the



Table 3 Results of the annual cross-sectional surveys of prevalence rates of self-reported headaches in Germany from 1995-2005 and 2009

Year of survey 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2009
General population n million 62.73 62.97 63.12 63.24 63.51 63.78 63.83 64.1 64.25 64.43 64.72 64.87
inhabitants (> 14 years)
Self-employed, freelancers n= 622 736 728 715 709 696 706 703 753 730 732 668
HP 64.6% 59.1% 65.4% 61.6% 62.8% 65.3% 59.7% 61.6% 64.7% 64.5% 56.7% 65.3%
Cl95% 593-699 541-641 605-703 565-66.7 578-678 603-703 546-648 565-667 599-695 596-694 516-618 602-704
Public officers, skilled and managing n = 4633 5109 4984 4757 5019 4936 4945 4698 4461 4488 4684 5017
employees HP  61.6%  632%  613%  629%  634%  627%  635%  647%  653%  67.5%  642%  66.5%
Cl95% 596-636 613-651 594-632 610-648 615-653 608-646 616-654 628-666 633-673 655-695 623-66.1 646 -684
Unskilled and semi-skilled workers n= 1123 1315 1487 1500 1490 1340 1481 1335 1503 1392 1291 1378
HP 65.2% 65.3% 63.3% 66.4% 64.7% 64.1% 66.7% 68.2% 62.6% 68.1% 61.6% 64.9%
Cl95% 612-692 616-690 599-667 630-698 613-681 605-677 633-701 647-717 592-660 647-715 578-654 613-685
Trainees, non-working persons n= 4521 5078 5186 5045 5230 5511 5406 5614 5766 5413 5362 4950
(e.g. house-wives), retirees HP  586%  57.1%  55.8%  57.2%  556%  541%  543%  557%  545%  56.8%  53.9%  57.1%
Cl95% 566-606 552-590 539-577 553-591 537-575 522-560 524-562 539-575 527-563 549-587 520-558 55.1-59.1
Household income (net) per n= 1210 1309 1343 1299 1294 1268 1121 1318 2216 1027 1037 874
month < 999 € HP 61.4% 61.2% 60.4% 59.8% 60.6% 58.3% 59.5% 60.6% 60.5% 61.1% 55.5% 62.1%
Cl95% 575-653 574-650 567-641 560-636 568-644 545-621 554-636 569-643 576-634 569-653 512-598 575-66.7
Household income (net) per month n = 6947 7693 7923 7834 7894 7785 7712 7662 7431 7085 7379 7197
1,000€ - 2,499 € HP 61.0% 60.9% 59.1% 61.4% 60.1% 58.4% 59.7% 60.8% 59.5% 61.9% 58.3% 60.2%
Cl95% 594-626 594-624 576-606 599-629 586-616 569-599 582-612 592-624 579-61.1 603-635 56.7-599 586-618
Household income (net) per month n = 1837 2096 2057 1993 2201 2407 2459 2256 1844 2598 2729 2932
2,500€ - 3,499 € HP 60.7% 59.6% 60.7% 61.9% 60.5% 62.0% 59.4% 60.1% 60.8% 63.1% 60.0% 66.4%
Cl95% 575-639 566-626 577-637 589-649 576-634 592-648 567-621 572-630 576-640 605-657 574-626 640-688
Household income (net) per n= 586 686 589 656 601 724 763 700 651 1115 979 1102
month > 3,500 € HP 60.0% 58.3% 63.3% 59.6% 63.4% 64.8% 60.9% 63.1% 61.2% 65.7% 63.1% 65.2%
Cl95% 544-656 53.1-635 578-688 543-649 580-688 599-69.7 560-658 581-681 559-665 61.7-697 589-673 612-69.2

The table shows the one-year prevalence incomes. Basic population is the German-speaking population aged 14 years and older. HP: headache prevalence. (HP: headache prevalence in %; Cl
of self-reported headaches at 95% confidence intervals (CI95%) for a) different occupational groups, and b) the strata for the different net household.

: confidence interval)rates
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presumably higher percentage of women among those
doing housework and the different age distributions. Al-
though various surveys, in particular those from the US,
associate the prevalence of headache diseases and espe-
cially of migraine with lower household income, the
results are also contradictory. In the American Migraine
Study II, migraine prevalence increased continuously
with decreasing household income and was highest for
men and women with an annual income below $15,000
[11]. This confirmed results from 1989, which were
gathered from a panel of 15,000 households [12] - for
both migraine as well as all severe headaches. An ana-
lysis of the data of the National Health Interview Survey
of 1989 also showed that self-reported migraine was

slightly more common among those with a household
income of less than $10,000 compared to those with a
higher household income in both men and women [33].
In the US ARIC study, a household income of less than
$16,000 vs. $75,000 and more was associated with a
slightly increased prevalence for migraine with and with-
out aura, but not with other headache types [34]. In con-
trast, in a survey from Philadelphia County, which
shows demographic similarities with the general US
population, no association between income and migraine
prevalence was found; neither for the crude nor for the
age-adjusted prevalence [25]. In a recent study again an
increased headache frequency in the group with the
lowest annual income (<$22,500) was reported [35].



Straube et al. The Journal of Headache and Pain 2013, 14:11
www.thejournalofheadacheandpain.com/content/14/1/11

Pryse-Phillips et al., in a Canadian survey on migraine
and tension-type headache, could otherwise not find any
correlation between these headache types and household
income [36]. In contrast to most of the studies from the
USA, in our study the headache period prevalence was
constantly slightly higher at a monthly income of 2,500€
or more than with lower monthly income. Two other
German surveys also show a higher migraine period
prevalence in the medium and higher socio-economic
groups [5,6]. The reasons for these different results re-
main unclear, but it should be taken into consideration
that the social systems in Europe and USA are quite
different.

The prevalence show a distinct dependence on sex
and age, which results in a stable, almost identical bell-
shaped age distribution over all investigated years.
Women always showed higher one-year prevalence rates
than men in all age groups. These dependencies have
been described repeatedly for migraine [1,2,37], for
headaches in general, however, less data is available.
Since tension-type headaches are more frequent than
migraine in all the samples, the reported age dependence
indicates that it is also applicable to tension-type head-
ache and not only to migraine. This corresponds with
the results from regional studies (Baltimore County in
USA, Nord-Trondelag County in Norway) [38,39]. On
the other hand, a nationwide representative study in
France showed period prevalence of non-migraine head-
aches to be age- or sex-dependent only for women
younger than 25 years [26]. Boardman et al. discuss pos-
sible reasons for this age-dependent decrease in period
prevalence of headaches, for example a possible recall
bias due to the increase of other more relevant diseases
among the elderly [31]. Also, Russell et al. ask whether
the age-dependent decrease, which is statistically signifi-
cant in their survey only for men, but not for women, is
a real phenomenon or caused by recall bias [40]. How-
ever, a 15-year cohort study with employees of a French
gas and power supply company showed a clear decrease
of the prevalence of headaches at the point of retirement
of the employees, with the decrease being particularly
distinct in the group of employees with high work-
related stress [41].

The interpretation of the results should take the
strengths and limitations of this study into account. The
choice of interview method depends essentially on the
contents of the information to be gathered [42]. Much
more complex information can be collected in face-to
-face interviews than by mail surveys [42]. Telephone
interviews tend to be much shorter, e.g. in a Spanish
telephone survey on pain, the interview lasted 10.5 min-
utes on average [30], while it took about 90 minutes in
the French GRIM2000 face-to-face migraine survey [28]
and 50 minutes in our study. Face-to-face interviews
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achieve the highest response rates and are terminated
early by the interviewees less often than telephone sur-
veys or mail surveys [43,44]. In our study, the response
rate of 67.4% to 73.1% was higher than that of the
DMKG survey with 66.9% [4] and about as high as in a
regional Croatian face-to-face survey [45]. It was also
higher than that of surveys with other data collection
methods, such as that of 53.3% in the GNTHIS 2004
(telephone interviews) [5] or that of 62% in a US tele-
phone survey [23], or 37.1% in a Spanish telephone sur-
vey [7]. The most important aspect of our study is the
large number of interviewees with more than 12,000
interviews per year over a total of 15 years, i.e. a data-
base of more than 146,000 analyzed face-to-face inter-
views. Furthermore, the multi-topic survey contributed
at least partly to the required “blinding” of the topic and
helped to minimize a recall bias [46]. The method used
ensured that there was a standardized interview
situation over the whole period [43,44]. One of the
limitations under discussion in some surveys is the
lack of ICHD-II classification of the headaches and
that the interviews were not done by headache
experts. Nevertheless, Rasmussen points out that a
physician might subconsciously influence patient
responses into patterns corresponding to his ideas of
IHS headache classification [47]. Even with adequate
training and the use of structured interviews, mis-
classification cannot be excluded completely and an
underreporting of migraine might still be possible. As
this survey only asked about the presence of any kind
of headache, independent of its type, intensity,
frequency, and duration, the use of trained inter-
viewers is not a relevant limitation in our survey.
Moreover, this kind of question and the restriction
to one year could minimize recall bias, a serious
problem of retrospective surveys. The study was not
designed to evaluate risk factors for headache and we
therefore did not apply multivariate analyses.

Conclusion

In summary, this large-scale longitudinal survey over a
period of almost 15 years does not indicate any general
increase in the one-year prevalence of self-reported
headaches in Germany. Women show continuously
higher prevalence rates than men, and both women and
men exhibit some age dependence, although the topic
was headaches in general and not just migraine. There
are only minor regional differences and there is no dif-
ference between former East and West Germany. A
relatively stable difference between rural and urban
regions, however, is remarkable, as well as a trend to-
wards higher prevalence rates among people with higher
to high income.
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