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Abstract

Background Primary headache disorders such as migraine and ten-
sion-type headaches represent an important public health problem.
Besides genetic factors, environmental parameters, and, in particu-
lar, recent lifestyle patterns may contribute to the increasing preva-
lence of headache disorders.

Sample and methods 173 women, between the ages of 18 and 65 years,
were enrolled in the present study. The present study focuses on the
association between recent lifestyle patterns such as physical activity,
time spent outdoors, time spent in front of TV or computer screens,
nicotine consumption, weight status as well as chronic stress expo-
sure, and the duration and intensity of migraine and tension-type
headaches (TTHSs) in a female sample from Austria. An extensive
online questionnaire, consisting of 72 questions regarding sociode-
mographic background, headache anamnesis, lifestyle factors, such
as sleep, and physical activity patterns, was distributed via online
platforms by means of a snowball sampling system. Additionally,
chronic stress was measured using the Trier Inventory for Chronic
Stress.

Results Participants suffering from migraine were significantly
older than women suffering from tension-type headaches (TTHs)
and migraine. Age was significantly associated with migraine attack
frequency. Women suffering from tension-type headaches (TTH)
intensity showed significant associations with physical exercise,
sleep, and chronic stress. Fewer hours of exercise and higher stress
were connected with higher pain intensity. Migraine frequency, in
contrast, correlated with daily hours spent in front of computer
screen, while stress and physical exercise did not show associations
with migraines.

Conclusion The study showed that lifestyle factors may be associated
with and may have effects on primary headache disorders, especially
tension-type headaches.

Take home message for students Primary headache disorders are not only painful for affected indi-
viduals, they also represent a serious public health problem. Recent lifestyle patterns, such as chronic
stress, a lack of sleep, and a lack of physical activity seem to enhance the risk of suffering from primary

headaches.
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Introduction

Currently, more than 45% of the global
adult population suffers from active head-
aches, the most common disorders of
the neuro-system (Stovner etal. 2007).
We have to distinguish between primary
headaches, which have no known under-
lying cause, and secondary headaches,
which are symptoms of other diseases
(Headache Classification Committee of the
International Headache Society 2018). The
present study focuses on primary headache
disorders which include several forms of
migraines, tension-type headaches (TTHs),
and trigeminal autonomic cephalalgias
such as cluster headaches (Headache Clas-
sification Committee of the International
Headache Society 2018). According to the
Global Burden of Diseases, Injuries, and
Risk Factors (GBD) studies (Vos et al. 2020),
in the year 2016 nearly three billion indi-
viduals worldwide were estimated to suffer
from the most common primary headache
disorders, i.e. tension-type headaches (1.9
billion cases) or migraine (1.4 billion cases).
Although primary headaches are among
the most prevalent disorders worldwide
(Stovner et al. 2007), they are not fatal and
nearly everybody experiences headaches
from time to time (Vos et al. 2020). Perhaps
these are reasons why the importance of
headaches as a major public health prob-
lem has only been recognized in the last 20
years (Vos et al. 2020). Nevertheless, GBD
ranks headache disorders under the top ten
of the most disabling diseases. This is due
to the fact, that the most common primary
headaches, i.e. migraine and chronic TTH,
cause not only somatic but also psycho-
logical pain and, consequently, a marked
decrease in the quality of life (Lipton et al.
2000). Furthermore, several studies have
shown that migraines and TTHs have a
profound negative impact on the larger
economic situation (Hamelsky et al. 2005;

Linde and Dahlof 2004; Lipton et al. 2003;
Lipton et al. 2000). These headache disor-
ders cause direct costs for the public health
care systems and also indirect costs due
to work absences and reduced work effi-
ciency (Jensen and Stovner 2008). These
costs are expected to continue to rise in
the future, since a significant increase
in the prevalence of headaches has been
observed over the past three decades. Lyn-
gberg et al. (Lyngberg et al. 2005) reported
a significant increase in TTH prevalence
from 1989 to 2001 among the Danish pop-
ulation. Additionally, the prevalence of
migraine increased in that 12-year period.
This trend continues in other nations (Vos
etal. 2020). The prevalence of primary
headaches varies between different ge-
ographic regions. The Eurolight project,
studying 8.000 residents from 10 European
countries detected a headache lifetime
prevalence of 91% and a 1-year prevalence
of 79% (Steiner et al. 2014). In general, the
prevalence of primary headaches in Eu-
rope is about 50%, which is the same as in
Asia, Australia, and North America, while
only 20% of the African population is af-
fected (Stovner et al. 2007).

In order to develop strategies to reduce the
prevalence of headaches, it is necessary
to understand its aetiology and identify
risk factors. There is no doubt that primary
headaches have a strong genetic compo-
nent (Sutherland etal. 2019), however,
environmental factors influence the inten-
sity and frequency of headache diseases,
too. Often cited trigger factors are weather
changes or alterations of barometric pres-
sure, although various studies have yielded
controversial results (Marrelli et al. 1988;
Mukamal etal. 2009). Distinct intrinsic
weather components, such as temperature,
sunshine duration, wind speed, humid-
ity, and seasonal factors seem to enhance
headache (Yang et al. 2011). Furthermore,
muscle tension, neck pain (Tolentino et al.
2018), and menstrual factors (Arjona et al.
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2007; Campelo etal. 2021; van Casteren
etal. 2021) have been reported to trig-
ger primary headaches. The focus of the
present study, however, lies on lifestyle
factors and their impact on headache char-
acteristics.

The interaction of lifestyle and headaches
is not only interesting from a public health
point of view, but also from an anthropo-
logical one. From an evolutionary perspec-
tive, we have to be aware that the recent
lifestyle differs drastically from that of our
ancestors, who lived in the so-called en-
vironment of evolutionary adaptedness
(Bennett 2020). For most of human evolu-
tionary history our ancestors practiced a
foraging subsistence characterized by high
physical outdoor activity, a diet rich in fiber
and vegetable food with a low content of
sugar and fat, an extremely low rate of
overweight and obesity (Irons 1998) and
a low chronic stress level. Therefore, the
increasing rates of headache disorders may
be due to the fact, that we are now living
in an environment to which we are not
adapted. Headaches may be one result of
a mismatch between our evolutionary her-
itage and our current life circumstances.
This has become especially true over the
last decades of our daily life when we adopt
a sedentary lifestyle typically characterized
by spending a lot of time sitting in front of
computer or TV screens, low physical out-
door activity, overnutrition with high fat
and sugar intake, smoking, sleeplessness,
a chronic Vitamin D deficiency, and a high
chronic stress level (Walker et al. 2003).
All these parameters are associated with
the occurrence of headaches. One of the
most commonly named trigger factors for
primary headaches is chronic stress (Board-
man et al. 2005; Rasmussen 1993; Wober
et al. 2006; Wober and Wober-Bingol 2010;
Zivadinov et al. 2003). Chronic stress is
often associated with sleep disturbances
and sleeplessness. Suffering from sleep
disturbances or sleeplessness increases

headache frequency as well as headache
intensity. This is true of TTH as well as of
migraine (Pellegrino et al. 2018).

In the present study, we focused on the
complex associations between recent lifestyle
patterns and the frequency as well as the
intensity of TTH and migraine. Therefore,
we tested the following two hypotheses:

1.Recent lifestyle, characterized by low
physical activity, little outdoor activity,
low average sleeping hours, a high body
mass index, and long periods spent sit-
ting in front of computer or TV screens is
associated with an increased frequency
and an increased intensity of migraine
and tension-type headaches.

2.High chronic stress levels are associ-
ated with an increased frequency and
an increased intensity of migraine and
tension-type headaches.

Sample and methods

Study design

Due to the Covid-19 situation, data collec-
tion could take place online only. SosciSur-
vey (Leiner 2019) was used to distribute
a specially developed questionnaire con-
taining 72 items and the questionnaire of
the “Trierer Inventar zum chronischen
Stress* (Trier Inventory of Chronic Stress,
TICS) according to Schulz etal. (Schulz
et al. 2004). The link to the questionnaire
was posted in several self-help groups for
migraines or headaches, and the distribu-
tion followed a virtual snowball sampling,
using social media platforms, such as Face-
book, WhatsApp, and others. Snowball
sampling is a non-probability sampling
technique where existing study partici-
pants distribute the links among their
friends and acquaintances. Consequently,
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the sample size grows like a rolling snow-
ball (Goodman 1961; Baltar and Brunet
2012). The questionnaire was accessible
online from the 215" December 2020 to the
21% February 2021.

For inclusion in the analyses, the follow-
ing criteria were defined: female sex, aged
between 18 and 65 years, and diagnosis of
migraine or TTH. In addition, the follow-
ing strict exclusion criteria were defined:
age younger than 18 years or older than
65 years, chronic or acute diseases which
might affect headache, any kind of medica-
tion which might induce headache.

Participants

In total, 219 people filled out the survey
completely, but only 173 women aged
between 18 and 65 years (x=34.8 years,
SD=12.7 years) fulfilled the strict inclusion
criteria mentioned above. Therefore, 35
male participants, 3 participants who did
not identify as male or female, one woman
who did not agree to the data usage for
the analysis, one woman older than 65
years, and one woman whose health con-
dition, might have influenced the intensity
or frequency of headache validity for the
analysis were excluded. Although we have
no information about the birth places of
the participants, all participants lived in
German speaking countries and were able
to understand and fill out a complex ques-
tionnaire in German language.

Questionnaire

A 72-item questionnaire was developed for
this study. The questionnaire consisted of
items concerning sociodemographic char-
acteristics, questions specific to migraine
and TTH, and questions about lifestyle pat-
terns.

Sociodemographic questions included, for
example, age, height, body weight, work,

and education. For the questions regarding
migraines as well as TTHs, the “Interna-
tional classification of headache diseases
ICHD-3” by the Headache Classification
Committee of the International Headache
Society (Headache Classification Commit-
tee of the International Headache Society
2018) was used. The classifications for mi-
graine and TTH and their respective types
were used to group the participants accord-
ing to their headache type or types. The first
question described the particular headache
and asked the participants whether or not
they had experienced it. Those who chose
the “yes” or the “not sure” option were then
given several more questions regarding the
respective headache type. This was done
for migraine-type headaches and TTHs.
This approach was chosen, so that partici-
pants who did not know what classifies as
a migraine or a TTH, were able to answer
according to the description.

Later on, all participants were asked some
extra questions about headaches. Factors
that cause or worsen headaches as well as
those helping with improving headaches
were also covered in the survey.

The questions regarding lifestyle included
topics like screen time, physical activity
patterns, sleep quality, time spent outdoors,
and smoking. Furthermore, a section ad-
dressing the impact of menstrual cycle
on headaches was included. Since no sig-
nificant interaction between menstrual
cycle parameters and headaches could be
proven, menstrual cycle characteristics
were not considered in further analyses.

Trier Inventory of Chronic Stress

The “Trierer Inventar zum chronischen
Stress” (Trier Inventory of Chronic Stress,
TICS) according to Schulz etal. (Schulz
et al. 2004) was used to determine the
chronic stress levels of the participants.
The TICS consists of 57 questions and is
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a standardized questionnaire, providing
reliability. The 57 questions are divided
into different categories: work overload,
social overload, pressure to perform, work
discontent, excessive demands from work,
lack of social recognition, social tensions,
social isolation, and chronic worrying and
a screening scale for chronic stress. Each
question item is rated on a scale from
“never” 0 to “very often” 4. The values of
the questions for the different categories
are then summed. The sums are then trans-
lated to T-scores according to the manual.

Statistical Analysis

The statistical analysis was conducted with
IBM SPSS Statistics 27. All parameters were
tested for normal distribution by using Kol-
mogorov-Smirnov tests. Since no normal
distribution could be verified for all met-
ric variables, exclusively non-parametric
procedures were applied. Chi-square tests,
Fisher-Exact-tests and Fisher-Halton-Free-
man tests were used for the analysis. Chi-
square-tests were preferred, but Fisher-
Exact-tests and Fisher-Halton-Freeman
tests were applied when more than 20% of
the cell count was smaller than 5. Group
differences were tested by using Kruskal-
Wallis-H-tests. A power analysis was com-
puted to test whether the small sample
size allowed spearman rank correlations
and multiple regression analyses. Spear-
man correlations were computed to test
the correlation patterns between headache
characteristics and lifestyle factors as well
as chronic stress parameters with respect
to their statistical significance. Multiple
regression analyses were computed to test
association patterns between headache
characteristics and lifestyle parameters as
well as chronic stress levels. The signifi-
cance limit was set at p < 0.05 for all tests.

Results

Sample description

The participants were assigned to four
groups according to the characteristics of
their headaches. 41 women suffered from
migraine, 20 women suffered from TTH, 97
women suffered from migraine and TTH,
19 women did not suffer from headaches.
The mean age of the four subgroups (no
headache, migraine, TTH and TTH + mi-
graine) differed significantly (p=0.003).
Women without headache showed the low-
est mean age (x=26.6 years = 5.6), while
women suffering from migraine (x=38.0
years + 13.8) represented the oldest group.
The mean age of women suffering from
TTH was 31.2 years = 14.3, while women
suffering from TTH and migraine were on
average 36.3 years = 12.6 old. Age corre-
lated significantly with the frequency of
migraine attacks among women suffering
from migraine only (p=0.040) and among
women suffering from migraine and TTH
(p=0.004). Table 1 presents the socioeco-
nomic characteristics and the weight status
of the participants for each subgroup sepa-
rately. Neither socioeconomic characteris-
tics nor weight status differed significantly
between the four subgroups.

Factors which might trigger migraine
or tension-type headaches

An extensive list of possible migraine or
TTH triggers was provided. The most often
chosen trigger factors for migraine as well
as TTH were change in weather, stress,
lack of sleep, and neck and muscle tension
(figure 1).

Lifestyle parameters and headache
characteristics

The lifestyle parameters of the participants
are presented in Table 2. The four sub-
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groups did not differ significantly in the
lifestyle parameters.

Within the subgroups however, the fre-
quency of headache attacks correlated sig-
nificantly with some lifestyle parameters.
In detail, migraine frequency correlated
significantly positively (p=0.004) with the
hours spent in front of a computer screen
per day. The frequency of TTH correlated
significantly negatively with the sleeping
hours per day (p=0.010) and significantly
negatively with the hours of physical exer-

cise per week (p=0.047). However, we have
to be aware, that, with the exception of the
correlation between hours of physical ex-
ercise per week and frequency of TTH, the
correlation coefficients are below 0.30 and
therefore explain less than 9% of variation.
(Table 3).

These results were corroborated partly by
the multiple regression analyses. While
migraine frequency was significantly neg-
atively (p=0.011) associated with age only,
and migraine intensity showed no signif-

Table 1 Sample description socioeconomic parameters according to headache group

D 4 2 7 18

single 26.8% 45% 29.9% 38.9%
married/cohabitation  73.2% 55% 69% 61.1%
divorced/separated  0.0% 0 1% 0.0%
compulsory education 0% 0% 2.1% 10.5%
vocational training  14.6% 0% 11.5% 0%

high school 46.3% 40% 36.4% 36.8%
University degree 36.6% 60% 50.0% 52.1%
fulltime 41.5% 10.0% 28.9% 21.1%
part-time 34.1% 40.0% 33.0% 52.6%
unemployed 2.4% 5.0% 1.3% 5.3%
student 22.0% 10,0% 36.1% 13.1%
retired 1.3% 10.0% 10.3% 0.0%

yes 51.2% 20 25.8% 22.2%

no 48.8% 80 14.2% 11.8%

yes 14.6% 25.0% 12.4% 21.1%

no 85.4% 15.0% 81.6% 18.9%
<18.50kg/m?2 1.1% 5.3% 9.7% 15.8%
1850-24.99kg/m?  53.8% 68.4% 66.7% 68.4%
25.00-29.99kg/m?  24.4% 211.1% 12.9% 10.5%
>30.00kg/m? 12.8% 5.3% 10.8% 5.3%
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Figure 1 Trigger factors of tension-type headache attacks

icant associations with any lifestyle pa-
rameter nor with age, the frequency of
TTH tension-type headache attacks was
significantly negatively associated with
the sleeping hours per day (p=0.029). The
intensity of TTH was significantly posi-
tively related to smoking (p=0.049), the
time spent in front of computer screens
per day (p=0.049), and subjective stress
level (p=0.026). The sleeping hours per
day, however, were significantly negatively
(p=0.009) associated with the intensity of
TTH. The r-squares were quite low (Table
4).

Chronic stress and headache
characteristics

Chronic stress was estimated by using the
Trier Inventory of chronic stress (TICS).
The four subgroups differed significantly
only in the component social overload
(p=0.045). The highest scores for the com-
ponents social overload and pressure to
perform were found for women suffering

40 G0 &0 100

number of women

from TTH and migraine, while the highest
scores for work overload, lack of social
recognition and social tensions were found
in women suffering from migraine only.
Women affected by TTH only showed the
highest scores for work discontent, exces-
sive demands from work, social isolation,
and chronic worrying. Women without
headache always showed the lowest scores
of chronic stress components.

As presented in Table 5, the frequency of
migraine attacks correlated significantly
positively with work discontent (p=0.026),
a lack of social recognition (p=0.030), and
social isolation (p=0.046). The intensity
of migraine correlated significantly posi-
tively with pressure to perform (p=0.044),
social tensions (p=0.040), and chronic
worrying (p=0.047). The frequency of
TTH correlated significantly with a lack
of social recognition (p=0.049), social iso-
lation (p=0.016), and chronic worrying
(p=0.028). The intensity of TTH correlated
significantly positively with work over-
load (p=0.011), a lack of social recognition
(p=0.041), social tensions (p=0.031), and
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chronic worrying (p=0.024). As pointed  Discussion
out above, the correlation coefficients were
quite low - mostly below 0.30. Therefore,
we have to state that even some of the sta-
tistically significant correlations may only
indicate a low biological importance.

The results of the multiple regression anal-
yses are presented in Table 6.

While the pressure to perform was posi-
tively associated with migraine intensity
(p=0.005), a lack of social recognition
(p=0.037) and social isolation (p=0.021)
were significantly positively associated
with the frequency of TTH. Again, the
r-squares were quite low (below 0.44).

It was hypothesized that recent lifestyle
characterized by low physical activity, lit-
tle outdoor activity, low average sleeping
hours, a high body mass index, and long
periods of time spent sitting in front of com-
puter or TV screens is associated with an
increased frequency and an increased in-
tensity of migraine and TTH. Furthermore,
it was tested, whether high chronic stress
levels are associated with an increased
frequency, and an increased intensity of
migraine and TTH.

Both hypotheses could be verified in the
present study. This means that recent
lifestyle factors as well as the burden of

Tahle 2 Sample description lifestyle parameters according to headache group

D 20 97 18

<1 hour 2.5% 0.0% 1.0% 0.0%
1-6 hours 41.5% 55.0% 58.3% 66.7%
6-12 hours 50.0% 45.0% 39.6% 33.3%
>12 hours 0.0% 0.0% 1.0% 0.0%

<4 hours 48.8% 50.0% 32.0% 33.3%
4-1 hours 36.6% 40.0% 41.2% 33.3%
1-14 hours 1.3% 95.0% 18.6% 21.8%
>14 hours 1.3% 5.0% 8.2% 5.6%
No exercise 10.5% 15.8% 11.5% 26.3%

<2 hours 23.1% 42.1% 28.1% 15.8%
2-4 hours 36.8% 15.8% 26.0% 36.8%
4-1 hours 11.1% 21.1% 28.1% 15.8%
1-9 hours 4.9% 0.0% 5.2% 0.0%

<9 hours 4.9% 5.3% 1.0% 5.3%

Sleep (hours/day)

<6 hours 22.0% 20.0% 19.8% 21.8%

1-8 hours 10.7% 10.0% 68.8% 50.0%

>9 hours 1.3% 10.0% 11.5% 22.2%
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chronic stress trigger the intensity and fre-
quency of primary headaches. However,
before we start to discuss the results in
detail, we have to state that this study has
some important limitations. On the one
hand, the sample size was quite small -
only 173 adult women were included in the
study and the three headache subgroups
were quite small. Although the power anal-

yses allow Spearman rank correlations and
multiple regression analyses for such small
group sizes, we have to state, that this study
has the character of a pilot study. Further-
more, and although few correlations were
of statistical significance, the rather low
correlation coefficients below 0.30 point
to low biological importance of these as-
sociations. This is also true of the rather

Table 3 Headache patterns and lifestyle factors. Spearman correlations.

Body mass index (kg/m?) 012 -0.05 -0.07 -0n -0.08 0.42 -007 019
Sleep (hours/ day) -0.07 -0.08 -0.16 024  -0.29* 0.21 0.17 0.44
Screen time (hours/day) 005  0.29** -0.08 0.01 -0 0.22 0.17 0.37
Outdoor activity (hours/week) 0.13 0.05 0.03 -0.23 -0.08 -0.33 0.17 -0.19
Exercise (hours/week) -0.07 0.19 01 -0.07 0.01 -048* -015  -017

Legend: M=migraine; TTH=tension-type headache
Bold letters indicate significant correlations * p <0.05, ** p<0.01

Table 4 The impact of lifestyle parameters on the intensity and frequency of migraine and TTH headache. Multiple regression analysis.

Age -0.02 0011 -003--001 027 001 0.0711 -0.01-0.02
Smoking 004 085 -045-053 004 0716 -025-033
Screen time (hours/day) 011 0510 -021-042 002 0837 -0.16-0.20
Exercise (hours/week) 005 0503 -011-021 004 0426 -0.05-013
ﬁl‘flfr"s‘};,:‘;ﬂ;’“" 002 0848 -017-021 003 0620 -008-013
Sleep (hours/day) -015 0350 -045-0.16 -007 0446 -025-0M
Body mass index (kg/m?) 003 0173 -0.01-0.06 001 0782 -0.02-0.02

Age 0.36 007 0228 -005-019 045 001 0805 -0.01-0.01
Smoking 261 0111 -123-6.57 036 0049 0.01-0.73

Screen time (hours/day) 205 0157 0.80-4.90 025 0049 0.01-051

Exercise (hours/week) -081 0265 -223-0.62 -0.03 0.614 -016-0.09
&%‘f&‘};{i‘;ﬂ;’"" 083 0296 -241-074 014 0067 -028-001
Sleep (hours/day) 311 0.029 -5.88--0.33 -0.31 0.009 -0.53--0.08
Body mass index (kg/m2) -0.02 0901 -035-0.31 0.01 0.808 -0.03-0.03
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low r-squares found during the multiple
regression analyses. Therefore, we have to
be aware that even though a statistical sig-
nificance could be observed, the biological
importance is only modest. Another limita-
tion is, that data collection took place using
an online survey only. This study design is
due to the Covid-19 pandemic, which made
face-to-face interviews and direct data col-
lection impossible. It was therefore not
possible to include the effect of Vitamin D
deficiency on headaches (Kjaergaard et al.
2012), because it was not possible to collect
blood samples of the participants.

In our sample, 23.7% of the participants
suffered from migraine, 11.6% from TTH,
but 54.3% suffered from both headache con-
ditions. We compared the three headache
subgroups and one group of women who re-
ported to be not affected by headaches. The
four groups did not differ significantly in
sociodemographic factors, with the excep-
tion of age. The effects of socioeconomic
parameters have been widely described
(Molarius et al. 2008). Furthermore, the
well-described effects of menstrual cycle

patterns as trigger factors for headaches
(Arjona etal. 2007; Campelo etal. 2021)
could not be proven in the present study.
Women suffering from different types of
primary headaches and women without
headaches did not differ significantly in
lifestyle parameters such as weight status,
nicotine consumption, sleeping hours per
day, physical exercise hours per week, out-
door activity per week, or hours spent in
front of a computer or TV screen per day.
Furthermore, the four groups did not differ
significantly in the components of chronic
stress, with the exception of social over-
load. Consequently, no significant differ-
ences in lifestyle parameters and in most
of the chronic stress components could
be observed between the four subgroups.
Both, women suffering from TTH as well
as women suffering from migraine attacks
reported changes in weather, stress, a lack
of sleep and neck or muscle tension as the
most important trigger factors of headache.
These observations are in accordance with
the results of several other studies (Mar-
relli etal. 1988; Altura and Altura 2001;

Table 5 Headache patterns and stress factors. Spearman correlations.

Work overload -0.05 012 -0.04
Social overload -0.09 012 -0.16
Pressure to perform 0.01 0.17 -0.03
Work discontent -004 031*  -0.05
Excessive work demands -0.16 0.09 -0.15
Lack of social recognition -0.09 0.31* 0.07
Social tensions -0.04 -0.08 0.19*
Social isolation 0.17* 0.09 -0.09
Chronic worrying 0.03 0n 0.18*
chronic stress -01 0.16 0.07

Legend: M=migraine; TTH=tension-type headache

Bold letters indicate significant correlations * p <0.05, ** p<0.01

-0.11 -0.01 038 026" 028
-0.02 0.01 -0.14 0.1 0.19
-0.29* -0.13 0.19 0.18 0.19
-0.17 -0.11 0.35 012 0.21
-0.04  -0.09 0.41 0.09 0.39
-0.01 0.02 048 -002 047
-0.14 -0.13 0.29 0.07 0.49*
-0.09  0.28* 0.05 0.02 0.26
-0.12 -0.03 053 0.23* 0.25
-0.0 -0.01 0.37 0.21* 0.20
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Engstrom et al. 2014b; Meyer et al. 2016;
Rafique et al. 2020; Engstrem et al. 2014a).
Without any doubt, sleep is important for
general health and quality of life, because
sleep is required to regenerate, relax and
revitalize, and it is needed to recharge
emotional batteries (Mukherjee et al. 2015;
Ohlmann and O’Sullivan 2009). In the
present study, a significant association be-
tween a lack of sleeping hours per day
and increased frequency and intensity of
TTH could be observed. The direction of
causality cannot be determined, that is, it is
possible that a lack of sleep increases TTH
attacks or the headaches might cause the
lack of sleep. Nevertheless, these findings
are partly in accordance with previous stud-

ies. Kelman and Rains (Kelman and Rains
2005) found that participants who slept
less, in particular less than six hours per
night, experienced more frequent and se-
vere headaches. Correspondingly, Alberti
(Alberti 2006) detected that short-time
sleepers had more frequent headaches than
long-time sleepers. Furthermore, no signif-
icant associations between sleeping hours
and migraine frequency and intensity were
detected. These findings are in contrast
to the findings of @degard et al. (Odegard
et al. 2010) and Walters et al. (Walters et al.
2014) who reported a significant associa-
tion between poor sleep quality as well as
sleep disturbances and migraine frequency.
Some studies show that migraine attacks

Table 6 The impact of chronic stress on the intensity and frequency of migraine and TTH headache

Work overload 001 0966 -002-0.02 044 -001 0509 -0.02-0.01
Social overload -001 0697 -0.02-0.02 001 0.088 -0.01-0.02
Pressure to perform 002 0222 -0.01-0.04 -0.02 0.005 -0.03--0.01
Work discontent 001 0984 -0.02-0.02 -001 0233 -0.02-0.01
excessive work demands -001 0813 -0.02-0.02 -0.01 0.093 -0.02-0.01
Lack of social recognition 001 0390 -0.01-0.03 0.01 0966 -0.01-0.01
Social tensions -001 0191 -0.03-0.01 001 0480 -0.01-0.01
Social isolation 001 0123 -0.03-0.03 001 0992 -0.01-0.01
Chronic worrying 002 0160 -0.01-0.05 0.01 0163 -0.01-0.03
chronic stress -003 0282 -0.08-0.02 001 0835 -0.02-0.03
- [THfrequency  TiHintensty
Work overload 0.38 003 0758 -016-022 031 001 012 -0.01-0.03
Social overload -004 0680 -022-0.14 -0.01 0.898 -0.02-0.01
Pressure to perform -003 0796 -023-0.18 001 0433 -0.01-0.03
Work discontent -003 06711 -0.19-012 001 0346 -0.01-0.02
excessive work demands 016 0141 -037-0.05 -001 0798 -0.02-0.02
Lack of social recognition 019 0.037 0.01-037 -0.01 0242 -0.03-0.01
Social tensions -009 0253 -0.23-0.06 001 0454 -0.01-0.02
Social isolation 014 0.021 0.02-0.26 001 0798 -0.01-0.02
Chronic worrying 001 0961 -0.29-031 001 0418 -0.02-0.04
chronic stress 020 035 -0.23-0.63 001 0642 -0.03-0.05

Bold letters indicate significant impact
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can also be provoked by excessive sleep
(Kelman and Rains 2005; Rafique et al.
2020; Wober and Wober-Bingol 2010).
Sleep is only one factor which affects
headache. Our daily lifestyle is often char-
acterized by a low rate of physical exercise
and/or outdoor activity. In the present
study, however, no significant associations
between the amount of physical activity
per week and migraine attacks occurred.
Similar results have been provided by Ras-
mussen (Rasmussen 1993) and Winter
etal. (Winter etal. 2011), who also did
not find any connections of migraine with
physical activity patterns. TTH frequency
showed a significant negative association
with the number of exercise hours per
week, while no significant associations
between headache characteristics and out-
door activity were found. These findings
are in contrast to the results of (Hagen
etal. 2018), who reported no significant
associations between physical activity and
the frequency and intensity of TTH. In our
study, women with strong and very strong
pain intensity spent less hours per week
on exercise. This result is in accordance
to (Kikuchi et al. 2007), who showed that
greater intensities led to less physical activ-
ity. On the other hand, the present study
yielded a significantly positive association
between TTH intensity and hours spent in
front of a computer or TV screen per day.
Consequently, a sedentary lifestyle seems
to trigger TTH pain intensity, although the
headaches may be triggered by looking at
the screen per se.

Another well-documented trigger of headache

is chronic stress (Boardman et al. 2005; Pel-
legrino et al. 2018; Rasmussen 1993; Wober
et al. 2006; Wober and Wober-Bingol 2010;
Zivadinov et al. 2003). In this study, stress
was measured by using the Trier Inven-
tory for Chronic Stress (TICS) (Schulz et al.
2004). Headache sufferers generally had
higher TICS- scores than the non-headache
controls. These differences, however, were

not of statistical significance. Migraine fre-
quency and intensity correlated with vari-
ous components of chronic stress, such as
pressure to perform, work discontent, lack
of social recognition, social tensions, social
isolation and chronic worrying. This was
also true of TTH for which, in addition,
a significant association with work over-
load was found. In general, the higher the
chronic stress scores, the higher were the
frequency and intensity of migraine and
TTH. However, these associations were
only found for correlations using multiple
regression models and only the pressure to
perform score was significantly associated
with migraine intensity. Similarly, Antonov
and Isacson (Antonov and Isacson 1997)
found work overload to be significantly
associated with the intensity of TTH. Con-
nections of work stress and headaches have
also been made by Lynberg et al. (Lyngberg
et al. 2005).

A possible explanation for links of chronic
stress and TTH is that stress can lead to in-
creased pain sensitivity and can affect pain
processing. Abnormal pain processing is
also relevant in TTH (Cathcart et al. 2010;
Cathcartet al. 2012). Additionally, stress of-
ten causes jaw clenching and contractions
of muscles in the neck. This could also
have effects on headaches (Cathcart et al.
2010; Cathcart et al. 2012). Another aspect
is that chronic stress can cause changes
in the brain and cause inability to remain
in allostasis (Maleki et al. 2012; Pellegrino
et al. 2018). This could cause and worsen
headaches. Summing up, this study mainly
found connections of stress with TTH, in
particular with the intensity of them. In
accordance to this, several other studies
found associations too and several explana-
tions for possible connecting mechanisms
exist.

The results of the present study empha-
sise the effect of lifestyle parameters and
chronic stress components on primary
headache characteristics. These associa-
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tion patterns are of importance, because
primary headache disorders have a high
global prevalence and pose a burden for
many individuals. From the viewpoint of
Evolutionary Anthropology, we have to
be aware that modern environments and
recent lifestyle patterns differ drastically
from those experienced by our ancestors
during human evolution and humankind’s
past. This change has led to so called
lifestyle and environment mismatches,
which have been linked to several health
issues. Common mismatches are lack of
physical activity, high caloric intake, and
high levels of psychological stress, bright
lights etc. Lifestyle factors also have the
potential to be associated with headache
disorders, such as migraines and TTH. Sen-
sitivity to environmental inputs might have
posed an evolutionary advantage. Many mi-
graine triggers are potentially dangerous in
high doses. Thus, detecting them in smaller
doses could have been advantageous. Trig-
gers like that are e.g., scents and odours,
foods, but also stress and other factors. Ad-
ditionally, the mismatch in lifestyle could
also have had impacts on headache disor-
ders as well as caused a rise in prevalence
(Bennett 2020; Brenner et al. 2015; Loder
2002).

We can conclude that the increasing preva-
lence of primary headache disorders may
be triggered by recent lifestyle character-
istics which are in marked contrast to the
lifestyle we are adapted for.
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