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a b s t r a c t

The objective of this study was to evaluate the association between low and frequent low back pain and
chronic migraine (CM) and chronic tension-type headache (CTTH) in a large, German population-based
sample. Headaches were diagnosed according to International Classification of Headache Disorders-2 cri-
teria and categorized according to frequency (episodic 1–14 days/month or chronic615 days/month) and
headache type (migraine or TTH). We defined frequent low back pain as self-reported low back pain on
P15 days/month. We calculated odds ratios and 95% confidence intervals (CI) using logistic regression
analyses, adjusting for sociodemographic covariates. There were 5605 respondents who reported head-
ache in the previous year, of whom 255 (4.5%) had Chronic Headache. Migraine was diagnosed in 2933
respondents, of whom 182 (6.2%) had CM. TTH was diagnosed in 1253 respondents, of whom 50
(4.0%) had CTTH. Among 9944 respondents, 6030 reported low back pain, of whom 1267 (21.0%) reported
frequent low back pain. In adjusted models, the odds of having frequent low back pain were between 2.1
(95% CI 1.7-2.6) and 2.7 (95% CI 2.3-3.2) times higher in all episodic headache subtypes when compared
to No Headache. The odds of having frequent low back pain were between 13.7 (95% CI 7.4-25.3) and 18.3
(95% CI 11.9-28.0) times higher in all chronic headache subtypes when compared to No Headache. Low
and frequent low back pain was associated with CM and CTTH. Multiple explanations may contribute to
the association of headache and back pain, including the notion that the neurobiology of chronic head-
ache, independent of primary headache type, not only involves the trigeminal pain pathway, but is also
a part of abnormal general pain processing.

� 2013 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

1. Introduction

Chronic pain conditions including headache, low back and neck
pain, arthritis, and joint pain are common in both developed and
developing countries [68]. Chronic pain conditions affect an indi-
vidual’s well-being, ability to work productively, and ability to
build social relationships and maintain an independent lifestyle
[11,23,68]. Not surprisingly, chronic pain is associated with in-
creased rates of anxiety and depression [14,24,28,44,68].

Headaches represent a frequently occurring pain condition, and
they are among the most common disorders of the nervous system.
There has been little recognition of their public-health impact;

therefore, the World Health Organization recently launched a glo-
bal campaign to increase understanding of headache-related bur-
den and improve health care resource allocation for this
condition [73]. Chronic headaches, defined broadly as those occur-
ring on P15 days/month, affect about 3–4% of the general popula-
tion and account for a markedly disproportionate share of the
overall headache-related burden and costs [50,65,66,76].

Low back pain is another common health problem, with a life-
time prevalence ranging between 11% and 84% for the general pop-
ulation [70]. Similar to headache, those who develop chronic,
disabling low back pain account for a disproportionate share of
the burden and costs associated with low back pain [15,27,46].

Chronic headache and chronic back or neck pain are interrelated
pain conditions. Although the etiology and pathophysiology of
chronic headaches, such as migraine and tension-type, differ, there
is growing evidence that central sensitization of the pain matrix is
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an important common pathway of the pathophysiology of all
chronic headache [5,51] as well as other chronic pain syndromes,
including chronic low back pain [47]. In order to quantify associ-
ated burden and effectively optimize treatment paradigms for both
conditions, it is important to explore the interplay between them.
Therefore, we investigated whether the prevalence of low back
pain and frequent low back pain would be higher in a popula-
tion-based sample of people with chronic migraine and chronic
tension-type headache. A population-based dataset offers the
most robust assessment of the potential association, because
clinic-based datasets often present the most severe spectrum of
headache and low back pain and are therefore subject to bias.

2. Methods

2.1. Study design

The German Headache Consortium is a large, population-based
cohort study supported by the German Federal Ministry of Educa-
tion and Research. The study was approved by the Ethics Commit-
tee of the University of Duisburg-Essen, Germany. Informed
written consent was obtained from all subjects.

The study population comprised a random sample of 18,000
residents of 3 regions in Germany: the city of Essen, a large
(585,481 residents) city in the North Rhine-Westphalia region in
the western part of Germany; the city of Münster, a middle-sized
(272,890 residents) town in the western part of Germany; and
the rural area of Sigmaringen (the small central town of Sigmarin-
gen with 16,501 residents and 20 adjacent villages) in southern
Germany. Inclusion criteria were: 1) age between 18 and 65 years,
and 2) German citizenship, to ensure proper knowledge of the Ger-
man language.

Fig. 1 illustrates the screening procedure. All study subjects re-
ceived a questionnaire via postal mail, and a reminder notification
was sent 2 weeks later to reduce the number of nonresponders.
Individuals who did not respond via mail were called and inter-
viewed over the telephone by trained medical students, using the
same questionnaire. Individuals who failed to respond to the
mailed questionnaire and were telephoned 8 times with no success
were considered nonresponders. Individuals who refused the inter-
view either by postal response or by telephone were also consid-
ered nonresponders.

A detailed description and validation of the headache-screening
questionnaire has been previously published [26,77]. In summary,
the questionnaire was based on diagnosis criteria from the second
edition of the International Classification of Headache Disorders
(ICHD-2) [31] and contained the following domains: 1) personal
data, including socioeconomic status, which was based primarily
on education to avoid direct questions about income; 2) medical
inquiry, including questions designed to diagnose migraine and
tension-type headache by ICHD-2 classification criteria as well as
questions to ascertain the number of days associated with the dif-
ferent headache types; 3) 2 questions on low back pain (first, ‘‘did
you have low back pain in the previous 3 months?’’ and then, if the
answer was yes, respondents were asked to report the average
number of days with low back pain during the previous 3 months);
4) the number of days of intake of acute pain and headache/mi-
graine medications per month; and 5) comorbidities and the num-
ber of days of intake of any nonheadache or nonpain medications
per month.

2.2. Headache classification

Study analyses included several classifications for headache
based on ICHD-2 criteria [31] and headache day frequency:

� Diagnosis of headache: Respondents who self-reported head-
ache in the previous year and had either P15 headache days/
month (chronic headache; CH) or <15 headache days/month
(episodic headache; EH).
� Diagnosis of tension-type headache (TTH): Respondents who self-

reported headache in the previous year and who met ICHD-2 crite-
ria for definite or probable TTH and had either P15 headache days/
month (chronic tension-type headache; CTTH) or <15 headache
days/month (episodic tension-type headache; ETTH).

Additionally, the migraine respondents were classified utilizing 2
approaches. The first identified those with ICHD-2 migraine and in-
cluded those with coexisting TTH. This subset was established in or-
der to best align with the ICHD-2 hierarchical approach to headache
diagnosis and with clinical practice and has been denoted as Mi-
graine throughout this manuscript. In order to best evaluate the po-
tential pathophysiological overlap between migraine and low back
pain, an additional subset including those with ICHD-2 migraine
but excluding those with coexisting TTH (ie, those who met ICHD-
2 criteria for definite or probable TTH) was included; this migraine
subset has been denoted as Migraine-II throughout this manuscript:

� Diagnosis of Migraine: Respondents who self-reported head-
ache in the previous year and who met ICHD-2 criteria for
migraine or probable migraine, including those who had definite
and probable coexisting TTH, and had either P15 headache days/
month (chronic migraine; CM) or <15 headache days/month
(episodic migraine; EM).
� Diagnosis of Migraine-II: Respondents who self-reported head-

ache in the previous year and who met ICHD-2 criteria for
migraine or probable migraine, excluding those who had definite
and probable with coexisting TTH, and had either P15 headache
days/month (CM-II) or <15 headache days/month (EM-II).

2.3. Data analysis

Results focus on the baseline cross-sectional analyses. All statis-
tics were analyzed using SPSS Statistics software (IBM, Armonk, NY,
USA). Descriptive statistics characterized the respondent population
by headache subtype. Logistic regression analyses were used to eval-
uate associations between low back pain (yes vs no) and headache
(CH and EH vs the reference group of No Headache), and separately
between migraine (CM and EM vs No Headache; CM-II and EM-II vs
No Headache) and TTH (CTTH and ETTH vs No Headache). Model
covariates included: age (in years), gender (male vs female), drink-
ing (daily vs not daily alcohol consumption), smoking (vs not smok-
ing), education (high, defined as high school or university, vs low),
and body mass index (BMI) (P30 vs 25–30 vs625). Covariates were
determined based on published literature suggesting that chronic
and episodic headache disorders differ on a number of variables
[14,59] and the assumption that these variables may influence the
association between headache and low back pain. The analysis pop-
ulations for the regression models were defined as those who re-
ported headache status with no missing data for appropriate
model covariates. Three models were evaluated:

� Model 1 – univariate analysis between headache status and low
back pain;
� Model 2 – multivariate analyses including Model 1 + controlling

for age and gender;
� Model 3 – multivariate analyses including Model 2 + controlling

for drinking status, smoking status, education level, and BMI.

The same modeling procedure was repeated for frequent low
back pain. The same covariates were included in these models
(Models 1-3 as described above for the low back pain models).
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