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ABSTRACT

Introduction: The aim of this analysis is to
determine whether regular physical activity is
associated with less analgesic use in men and
women suffering from headache disorders based
on population-based cross-sectional data.
Methods: We used data from a random general
population sample in Germany that comprised
2477 participants aged C 14 years. A standard-
ized questionnaire addressing headache and

headache treatment was filled in during the
face-to-face survey.
Results: Thirty-nine percent of the participants
reported headache. Of these, 37.5% of men and
33.6% of women were physically active. Of the
participants with headache, 43.3% reported
taking analgesics on\2 days a month, 40.7%
on 2–5 days a month, 10.1% on 6–10 days a
month, and 5.9% on[10 days a month. Fre-
quent headache, severe impact of headache on
daily life, and depressive symptoms were asso-
ciated with higher analgesic use in both men
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University of Tübingen, Tübingen, Germany

Pain Ther (2022) 11:545–560

https://doi.org/10.1007/s40122-022-00362-4

http://crossmark.crossref.org/dialog/?doi=10.1007/s40122-022-00362-4&amp;domain=pdf
https://doi.org/10.1007/s40122-022-00362-4


and women. For women, physical inactivity was
associated with the frequency of analgesic use
adjusted for sociodemographic and headache-
related variables. For men, results did not sug-
gest any association between physical inactivity
and frequency of analgesic use.
Conclusions: There are both sex-unspecific and
sex-specific factors associated with analgesic use
among men and women with headache. In
women with increased analgesic use, promoting
physical activity may reduce analgesic use. For
men, education about the therapeutic effects of
physical activity for headaches is an important
resource.

Keywords: Headache; Analgesic use; Physical
activity

Key Summary Points

Why carry out this study?

For migraine and tension-type headaches,
there is evidence that physical activity can
alleviate headache suffering.

Substantially fewer studies have
investigated effects of physical activity on
the use of acute headache medication.

The study tested whether regular physical
exercise is associated with less analgesic
use in men and women suffering from
headache disorders based on population-
based cross-sectional data.

What was learned from the study?

Physical inactivity was associated with the
frequency of analgesic use in women, but
not in men.

The results suggest the prophylactic
potential for exercise to positively
influence patients’ headache. Especially
women with high analgesic use should be
educated about the solid evidence of
physical activity for prophylactic
treatment of headache and, in addition,
about the risk of medication overuse
headache.

INTRODUCTION

The prophylactic effects of exercise on primary
headache have been studied during recent
years, focusing on its effects on headache fre-
quency, attack duration, and pain intensity [1].

For migraine, there is moderate evidence
that aerobic exercise reduces the number of
migraine days. Regarding the effect on attack
duration and pain intensity, recent studies are
not conclusive [1, 2]. In experimental studies,
exercise has also been demonstrated to be a
potential trigger for migraine attacks [3], and
the International Classification of Headache
Disorders, 3rd edition (ICHD-3) under 4.2 codes
a special idiopathic headache form, primary
exercise headache, which has a high comor-
bidity with migraine [4].

For tension-type headache (TTH), findings
rather suggest positive effects of strength train-
ing on headache days as opposed to aerobic
workouts [2]. Regarding pain intensity and
duration of TTH, findings are inconsistent [2, 5].
However, as the majority of findings support
the concept, regular physical exercise is recom-
mended for the prevention of migraine and
TTH in national and international guidelines
[6–8].

Substantially fewer studies have investigated
effects of exercise on the use of acute headache
medication. For migraine and TTH, the main-
stays in the acute treatment are analgesics (e.g.,
paracetamol) and non-steroidal anti-inflamma-
tory drugs (NSAIDs) (e.g., acetylsalicylic acid,
ibuprofen). For migraine, triptans are addition-
ally recommended if attacks do not respond to
the aforementioned substances [7]. To our
knowledge, only the prospective study of Krøll
& Hammarlund [9], including individuals suf-
fering from migraine, coexisting TTH and neck
pain, investigated whether physical activity
affects acute medication use. They did not
report any effect [9, 10]. Interestingly, however,
studies that did not examine acute medication
use directly, but rather medication overuse and
medication overuse headache (MOH), suggest
associations with physical activity. Based on a
prospective study, physical inactivity was
reported to double the risk of MOH after
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11 years [11]. In a cross-sectional study investi-
gating potential influencing factors for chronic
migraine, Viana & Bottiroli [12] found that
physical inactivity was a factor more associated
with having chronic migraine and medication
overuse than with having episodic migraine.
A Spanish population-based study on self-med-
ication in the general population suggests a
negative association between physical activity
and self-medication [13]. As this study generally
asked for medication consumption not pre-
scribed by a doctor, which also includes various
medications for fever, cough, or gastrointestinal
problems, its implication for headache patients
is largely inconclusive.

In sum, it remains unclear whether physical
activity reduces not only headache but also the
use of acute medication. Headache disorders,
however, especially migraine and MOH, are
associated with high acute treatment costs [14].

The aim of this analysis is to determine
whether regular physical exercise is associated
with analgesic use in men and women suffering
from headache disorders based on population-
based cross-sectional data. We hypothesize that
headache sufferers consume less acute medica-
tion if they are physically more active.

METHODS

Participants

The analysis is based on data from a random
general population sample in Germany with
participants aged 14–94 years. A cross-sectional
questionnaire survey was performed by face-to-
face interviews conducted by an independent
demographic consulting company (USUMA,
Berlin, Germany). Of the total 4838 persons
selected, 2510 were included (52%). Details on
the sampling procedure were described previ-
ously [22]. An adjustment factor was calculated
based on the German population structure
regarding age, sex, household size, and popu-
lation, by federal state. Using the adjustment
factor, a weighted random sample was created,
the structure of which corresponds to that of
the German population. Thirty-two participants
were excluded due to missing answers [22]. Data

collection took place from September to
November 2016. All participants gave their
written informed consent. The Ethics Commit-
tee of the Faculty of Medicine, University of
Leipzig reviewed and approved the study
(297/16-ek). Furthermore, the ethics guidelines
of the International Code of Marketing and
Social Research Practice of the European Society
for Opinion and Marketing Research were
observed.

Questionnaire

A standardized questionnaire on headache and
headache treatment was used. It started with
the screening question ‘‘Did you have a head-
ache during the last 6 months?’’.

Dependent Variable: Analgesic Use
Acute treatment of headache was assessed with
the question: ‘‘How many days a month do you
use analgesics on average?’’ For statistical
analysis, the metric variable was transformed to
an ordinal variable, (1)\2 days a month;
(2) 2–5 days a month; (3) 6–10 days a month;
(4)[10 days a month.

Independent Variable: Physical Activity
Physical activity was surveyed with the
dichotomous question: ‘‘Do you exercise regu-
larly (i.e., on average at least 2–3 times a week
for 30 min or longer)?’’ (Yes/No). Participants
were categorized as physically active if they
answered ‘‘yes’’ and as physically inactive
otherwise.

Covariates
Sociodemographic variables encompassed sex,
age in years, and marital status (married/co-
habiting, separated, never married, divorced,
widowed).

Headache frequency was assessed using a
five-point ordinal scale: (1)\1 day a month; (2)
1–3 days a month; (3) 4–14 days a month;
(4)[14 days a month but not daily; (5) daily.
For statistical analysis, the five categories were
merged into three categories:\ 4 days a month,
4–14 days a month,[ 14 days a month.

Pain Ther (2022) 11:545–560 547



The impact of headache on daily life was
measured using the German version of the
Headache Impact Test (HIT-6) [15]. The total
score ranges from 36 to 78. Higher scores indi-
cate a greater impact of headache on the ability
to function on the job, at school, at home, and
in social situations. The HIT-6 provides a grad-
ing indicating four levels of headache impact:
no or little impact (\ 50), some impact (50–55),
substantial impact (56–59), and severe impact
(C 60).

Additionally, headache duration in years was
considered. Migraine was assessed through par-
ticipants’ self-reported migraine diagnosis made
by a physician. Self-report data on body weight
and height were collected to calculate the body
mass index (BMI) (kg/m2). Obesity was defined
as a BMI[30 kg/m2 [16].

Depressive symptoms were measured with
the subscale of the Patient Health Question-
naire (PHQ-4) that encompasses two items and
has sum scores ranging from 0 to 6. Scores C 3
indicate the presence of significant depressive
symptoms [17, 18].

Statistical Analysis

Two-tailed tests (Fisher’s exact test, Welch’s
t test, t test, Pearson’s v2 test) were used to test
for differences between physically active and
inactive participants reporting headache. Mul-
tiple comparisons were adjusted using the
Holm–Bonferroni procedure [19, 20]. Recom-
mendations by Agresti and Kateri [21] were
applied for the interpretation of effects of cate-
gorical variables. These authors suggest the use
of adjusted standardized residuals (standardized
Pearson residual) to evaluate deviations
between observed and expected frequencies. An
adjusted residual exceeding 2 or 3 in absolute
value indicates a rather unlikely deviation
which can be interpreted as significant. In the
present analysis, deviations exceeding a value of
2 were considered significant.

Non-parametric one-way and two-way
ANOVAs were calculated to test the effects of
sex and physical activity on frequency of anal-
gesic use.

To test the effect of physical activity on fre-
quency of analgesic use, stratified for women
and men, ordinal logistic regression analyses
were conducted. The ordinal logistic regressions
were sequentially adjusted for the set of
sociodemographic variables (Model 2), head-
ache-related variables (Model 3) and other
health-related variables (Model 4). Prerequisites
of ordinal logistic regressions, namely, no mul-
ticollinearity, and proportional odds were tes-
ted. No multicollinearity was observed for the
independent variables of the subsample of
women and the subsample of men. The pro-
portional odds assumption was given for both
subsamples and for all models. The analytical
details are outlined in the results section.

A p value\ 0.05 was considered statistically
significant. Statistical analyses were performed
using IBM SPSS Statistics 27 (SPSS Inc., Chicago,
IL, USA).

RESULTS

Sociodemographic Characteristics

Thirty-nine percent, 95% CI [37.1%, 40.9%] of
the study sample reported headache during the
previous 6 months. Women reported headache
(47.8%) more often than men (29.8%), v2(1)
= 85.6, p\0.001, u = 0.19. The sociodemo-
graphic characteristics of the total sample
(N = 2477) according age, marital status, edu-
cation, living with partner, and living environ-
ment have already been presented in a
previously published open access article [22]. Of
the participants without headache, 42.6% were
physically active, while the proportion of
physically active persons among those with
headache was 35.1%, v2(1) = 13.55, p\ 0.001,
u = 0.08. While persons without headache
showed a significant sex difference in physical
activity (men 47.4%, women 36.5%),
v2(1) = 17.44, p\0.001, u = 0.11, physical
activity did not differ for sex in participants
with headache (men 37.5%, women 33.6%),
v2(1) = 1.47, p = 0.225, u = 0.04. Of the partic-
ipants with headache, 87.4% lived in an urban
environment. Physical activity did not differ for
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living environment, v2(1) = 0.04, p = 0.835,
u = 0.07.

Descriptive statistics of the participants with
headache regarding physical activity and sex are
shown in Table 1. There was a significant age
difference between physically active and physi-
cally inactive participants. Physically active
women were 5.8 years younger than inactive
ones, 95% CI [2.78, 8.71], t(596) = 3.81,
p = 0.009, physically active men were 11.5 years
younger than inactive ones, 95% CI [7.90,
15.07], t(351) = 6.30, p = 0.009. Widowed men
were under-represented (adjusted residual:
- 2.8) and never married men were over-repre-
sented (adjusted residual: 3.9) among physically
active men, v2(4) = 20.25, p = 0.009. In men,
there was a significant inverse association
between physical activity and obesity,
v2(1) = 11.80, p = 0.009, indicating that lower
physical activity was associated with more
obesity.

Frequency of Analgesic Use Depending
on Sex and Physical Activity

Of participants with headache, 43.3% reported
taking analgesics on\2 days a month, 40.7%
on 2–5 days a month, 10.1% on 6–10 days a
month and 5.9% on[10 days a month. A
nonparametric two-way ANOVA was employed
to assess the effects of sex and physical activity
on the frequency of analgesic use. The fre-
quency of analgesic use differed significantly for
sex, v2(1, 993) = 30.57, p\0.001 and physical
activity v2(1, 993) = 12.11, p\ 0.001. There was
a statistically significant interaction between
sex and physical activity on the frequency of
analgesic use, v2(1, 993) = 6.16, p = 0.025. Mean
frequency of analgesic use (days a month) was
lower among men (M = 2.71, SD = 4.50) than in
women (M = 4.25, SD = 6.10). Physically active
participants took analgesics on fewer days
(M = 2.99, SD = 5.01) than physically inactive
participants (M = 4.05, SD = 5.88). Subordinate
ANOVAs revealed that this effect was only dri-
ven by women, as analgesic use differed signif-
icantly between physically active and inactive
women, v2(1, 631) = 23.57, p\0.001, but not
in men, v2 (3, 361) = 0.46, p = 0.500). Physically

active women took analgesics on fewer days
(M = 3.17, SD = 5.34) than physically inactive
women (M = 4.79, SD = 6.38). Physically active
and inactive men had the same mean number
of analgesic use days (M = 2.71, SD = 4.44 resp.
M = 2.71, SD = 4.54). The interaction between
sex and physical activity on the frequency of
analgesic use, based on the ordinal item, is
shown in Fig. 1.

In addition, v2 tests were performed between
physical activity and analgesic use for the
headache groups ‘‘persons with migraine’’ and
‘‘persons with headache, other than migraine’’,
separately for women and men. Results for
women showed significant associations
between physical activity and analgesic use in
the group of women with migraine,
v2(1) = 8.59, p = 0.035, and in the group of
women with headache, other than migraine,
v2(1) = 13.41, p = 0.004. In men, no association
was found between physical activity and anal-
gesic use, either in the migraine group,
v2(1) = 1.60, p = 0.661 or in the group of those
with headache, other than migraine,
v2(1) = 1.53, p = 0.676.

Frequency of Analgesic Use Depending
on Physical Activity with Adjustment
for Covariates

Ordered logit models, separately for women and
men, were estimated to investigate whether
physical activity predicted the frequency of
analgesic use (\2 days a month, 2–5 days a
month, 6–10 days a month,[ 10 days a
month).

For women, results of the ordinal regression
showed that physical inactivity was associated
with the frequency of analgesic use, OR = 2.19,
95% CI [1.59, 3.00], Wald v2(1) = 23.36,
p\0.001 (Model 1). This association remained
statistically significant when sociodemographic
variables (Model 2), sociodemographic and
headache-related variables (Model 3), and
sociodemographic, headache-related and health
variables were considered, OR = 1.84, 95% CI
[1.29, 2.64], Wald v2(1) = 11.17, p = 0.001
(Model 4) (Table 2).
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Table 1 Descriptive statistics of participants reporting headache

All Women Men

N = 950 Physical
activity
N = 201

Physical
inactivity
N = 397

p value
(adj.)4

Physical
activity
N = 132

Physical
inactivity
N = 220

p value
(adj.)4

Sociodemographic

variables

Age, M (SD) 47.64 (17,68) 44.13 (17.20) 49.88 (17.82) 0.0095 39.96 (14.58) 51.44 (17.68) 0.0098

Marital status, % 0.3186 0.0096

Never married 29.3 32.0 23.0 48.1 27.8

Married/cohabiting 49.8 49.5 51.4 42.9 52.8

Separated 1.9 1.5 1.8 1.5 2.3

Divorced 11.0 11.0 11.9 7.5 11.6

Widowed 7.5 6.0 11.9 0 5.6

Headache-related

variables

Headache frequency,

%

0.7656 1.0006

\ 4 days a month 79.5 80.0 74.8 85.0 84.2

4–14 days a month 15.8 14.5 18.9 11.3 14.0

[ 14 days a month 4.7 5.5 6.3 3.3 1.8

HIT-61, % 0.3926 1.0006

No or little impact 41.8 41.6 32.2 53.5 50.7

Moderate impact 25.2 26.4 24.7 23.3 26.1

Substantial impact 12.2 12.2 15.4 10.1 7.6

Severe impact 20.9 19.8 26.7 13.2 15.6

Headache duration

(in years), M (SD)
12.42 (11.72) 12.96 (12.02) 12.82 (11.78) 0.7655 10.19 (10.51) 12.52 (11.91) 1.0005

Migraine (yes), % 18.6 19.9 22.9 0.7657 13.5 12.7 1.0007

Other health variables

Obesity2 (yes), % 19.5 16.2 23.1 0.3187 8.5 22.9 0.0097

Depression3 (yes), % 11.8 8.6 16.4 0.0777 10.6 7.3 1.0007

Bold p-values indicate significant associations
Weighted random sample; 1HIT-6, Headache Impact Test, 2obesity based on the body mass index (BMI) (kg/m2), obesity is
defined as a BMI[ 30; 3PHQ-4, Patient Health Questionnaire, depressive subscale encompasses two items and has sum
scores ranging from 0 to 6, scores C 3 indicate depression; 4Adjusted p values based on the Holm–Bonferroni method;
5Welch’s t test; 6Pearson’s v2 test; 7Fisher’s exact test; 8t test
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Further significant predictors were age,
headache frequency, headache impact, and
depression. All of these were positively associ-
ated with the frequency of analgesic use.

Overall, the model accounted for approxi-
mately 35% of the variance in frequency of
analgesic use (Nagelkerke’s pseudo-R2). For
men, the results of the ordered logit models did
not suggest any association between physical
inactivity and frequency of analgesic use, OR =
1.17, 95% CI [0.76, 1.79], Wald v2(1) = 0.51,
p = 0.475 (Model 1). Associations also remained
the same when sociodemographic, headache-
related variables and health variables were
considered in Models 2, 3, and 4 (Table 3).

Predictor variables for frequency of analgesic
use were marital status, headache frequency,
headache impact, headache duration, and
depression (Model 4). Compared to never-mar-
ried men, married cohabiting men were more
likely to have an increase in frequency of anal-
gesic use. Headache frequency, headache
impact, headache duration, and depression
were positively associated with the frequency of
analgesic use. Overall the model accounted for
approximately 40% of the variance in the out-
come (Nagelkerke’s pseudo-R2).

DISCUSSION

The present study investigates a mostly neglec-
ted aspect in the relationship between physical
activity and headache, namely, whether physi-
cal activity is associated with less analgesic use.

This has not yet been examined in other stud-
ies. Factors associated with analgesic consump-
tion in headache sufferers remain poorly
understood.

Two main findings were revealed. First, fre-
quent headache, severe impact of headache on
daily life, and depressive symptoms were asso-
ciated with higher analgesic use in both men
and women. Second, the association between
physical inactivity and analgesic consumption
differed between the sexes. In women, we found
a statistically significant association between
physical inactivity and higher analgesic con-
sumption, which remained significant even
after controlling for age, marital status, head-
ache frequency, headache impact, headache
duration, migraine, obesity, and depression. In
men, there was no difference in analgesic use
between physically active and inactive persons.

Regarding the association between headache
frequency respectively headache impact and
analgesic use, the first main finding had been
expected and is in line with data from the lon-
gitudinal and cross-sectional Migraine in
America Symptoms and Treatment (MAST)
Study, a survey of US adults 18 years or older
with migraine [23]. Furthermore, we found a
positive association between depression and
analgesic use, independent of sociodemo-
graphic and headache-related factors. This
relationship between depression and analgesic
use has also been demonstrated by Hena &
Leung [24]. In their cross-sectional study with
adolescents, the authors reported a positive

Fig. 1 Frequency (in %) of analgesic use (days a month) depending on physical activity for women and men
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association between depression and analgesic
consumption after controlling for headache and
stomachaches. Wasan & Davar [25] found evi-
dence based on their double-blind, placebo-
controlled, random crossover designed study
that psychological symptom severity (compos-
ite score on depression, anxiety, and neuroti-
cism) was associated with diminished opioid
analgesia in patients with discogenic low back
pain. The causal relationship between depres-
sion and analgesic use is unclear, but some
potential explanations are discussed in the lit-
erature. Depression may lower the pain thresh-
old and decrease the response to analgesics [26].
Furthermore, people with depression may use
analgesics to treat their emotional pain [27].

Additionally, we found a significant associa-
tion between physical inactivity and higher
analgesic consumption in women. The associa-
tion between physical inactivity and higher
analgesic use matches the results of previous
population-based studies. Dale, Borchgrevink
[28] found in their Norwegian Nord-Trøndelag
Health Study (HUNT) with participants 20 years
or older that participants with little physical
activity had 1.5–4 times greater risk of daily use
of over-the-counter (OTC) analgesics compared
to physically active subjects. This is in line with
the results of a German study with adults aged
18–79 years [29]. Participants performing more
than 4 h of physical exercise per week con-
sumed significantly less analgesics (OTC and
prescribed analgesics). Intervention studies
found positive effects of exercise on analgesic
use for patients with knee and hip osteoarthritis
[30] and nonspecific acute low back pain [31].
To our knowledge, this effect has not yet been
studied for patients with headache.

We assume that in our study the relationship
between physical activity and analgesic use in
women can essentially be explained by the
pain-reducing effect of physical activity. This is
supported by several intervention studies as
mentioned above [30, 31]. In headache
research, pain-reducing effects of physical
activity have been demonstrated in patients
with migraine and TTH, and different patho-
physiological mechanisms have been discussed
[2, 32–34].
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Our main finding is the association between
physical activity and analgesics present only in
women. To our knowledge, this finding has not
been reported before.

In contrast to general population-based data
that revealed higher proportions of physical
activity in men than women, we found no sex
difference in physical activity among headache
sufferers [35, 36]. While the proportion of
physically active women with headache corre-
sponds to that of women in the general popu-
lation, men with headache are less physically
active than men in a general population.
Despite headache, women remain physically
active. One reason could be that women with
headache are more likely than men with head-
ache to use physical activity as non-pharmaco-
logical prophylaxis. This interpretation is
supported by the results of previous studies that
have shown sex-specific motives for physical
activity. There is some evidence that women
tend especially to engage in sports when they
feel responsible and capable for their own
health. In contrast, no higher prevalence for
physical activity was found among men who
took responsibility for their own health [37–39].
Men were more motivated than women by
competition and challenge [40, 41].

Furthermore, in women, the association
between physical activity and analgesic use
remained significant after controlling for head-
ache-related variables, such as headache fre-
quency and headache impact. Dale and
Borchgrevink [28] found a similar result. The
authors reported an association between physi-
cal activity duration and reduced daily use of
paracetamol and/or NSAIDs both in participants
with and without chronic pain that is main-
tained even after controlling for pain intensity.
One possible explanation is to utilize a health
lifestyle approach [42]. According to this
approach, health behaviors occur as bundles of
behaviors shaped by group-based identities,
norms, and understanding of health [42, 43]. In
their recent study, Mollborn, Lawrence [43]
identified different health lifestyles based on
data regarding physical activity, substance use
(tobacco, marijuana, other drugs), alcohol use,
diet, health care (medical check-up, visiting a
dentist), sleep, and sexual risk. Given theseT
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results, we assume that both physical activity
and low analgesic intake could be indicators of
the same health lifestyle. This assumption is
suggested by studies showing a healthier life-
style among complementary and alternative
medicine (CAM) users compared to non-CAM
users [44–46]. Speculations about the impact of
a healthy lifestyle pertain valetudinarian frames
of mind, too. With regard to the latter people
may be more inclined to take analgesics when
they seek to avoid exercise. To separate between
influences of healthy lifestyle versus valetudi-
narian frames of mind remains an open ques-
tion for further research, since tailored
interventions have to separate between these
two mechanisms of analgesic use. It is possible
that these gender differences in physical activity
in headache are amplified by the specific
mechanisms of pain processing in men and
women. Evidence shows that men are less sen-
sitive to pain and more tolerant to pain than
women [47]. Our results suggest the prophy-
lactic potential for exercise to positively influ-
ence patients‘ headache. Clinicians should
especially educate women with high analgesic
use about the solid evidence of physical activity
for prophylactic treatment of headache and, in
addition, about the risk of MOH. As reduced
physical activity and increased analgesic use
may be fully integrated into the patients’ health
lifestyles, it can be assumed that these activities
are often highly resistant to change and
strongly influenced by social group member-
ships [43]. Therefore, education and counselling
should be embedded in a resource-oriented
approach and practitioners should especially
consider the association found in women.

The present study has several strengths. It is
the first to investigate the association between
physical activity and analgesic intake in partic-
ipants with headache. It is clinically relevant to
identify this association because both physical
inactivity and medication use are known as risk
factors for MOH [48, 49]. In the analysis, we
used current data on headache and headache
treatment from a representative German sam-
ple, which covered a wide age range including
older and elderly participants with headache.
The definition of physical activity (on average at
least 2–3 times a week for 30 min or longer)

roughly corresponds to the current WHO rec-
ommendations (75–150 min per week) [50].
This ensures good comparability of our results
with future research.

Our study has some limitations. In our
sample, men took fewer analgesics than
women, which corresponds with other studies
[51, 52]. Additionally, men reported lower
headache frequency and headache-related
impairment than women. Thus, the reduced
headache burden and subsequent lower anal-
gesic use in men could have prevented the
detection of a significant association with
physical activity. Furthermore, only self-re-
ported data regarding headache, physical
activity and analgesic use were analyzed, which
might be influenced by report bias. In our study,
there was no criterion to exclude secondary
headache. Therefore, we must assume that
those participants were also included in the
analyses. According to studies, the proportion
of individuals with secondary headache among
all participants with headache is 8–10% [53].
While we cannot rule out an effect of secondary
headache on our results, but we estimate it to be
small. No information about forms (aerobic vs.
resistance training) was collected. We assume
the proportion of the variance explained by this
difference to be small however, as sex differ-
ences for both kinds of sport appear to be small
in Germany [54]. An addition, no information
on types and doses of analgesics was given.
Furthermore, analgesic use and physical activity
may also be influenced by the occurrence of
comorbid disorders such as arthrosis or chronic
lumbar pain. Unfortunately, no data were
available to investigate this hypothesis further.
We used cross-sectional data, which prevents
drawing conclusions about the causality of the
identified associations. On the one hand, it
could be that taking more analgesics, which
indicates a higher pain burden, reduces the
likelihood of being physically active. In addi-
tion, migraine attacks get worse on physical
activity, a reason why patients with migraine
seek rest during attacks or stop their physical
activities. Some patients with migraine report
their attacks being triggered by physical activ-
ity. On the other hand, it could be that being
physically active has the desired prophylactic
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effect as stated in the guidelines. Physical
activity may also offer another way to cope with
the burden of headache.

CONCLUSIONS

To conclude, our study shows meaningful
associations of physical activity and reduced
analgesic use in women, further supporting the
important role of exercising regularly in head-
ache disorders. Especially in the prevention of
MOH, this could be of therapeutic relevance. As
the relationships are complex and embedded in
a multifactorial set of conditions, future exper-
imental research and clinical trials are needed to
elucidate these aspects further.
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