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Abstract
Aim: The aim of the present analysis is to confirm or refute the association of neck pain to migraine or tension-type
headache and to assess whether this association is independent of other risk factors for headache.
Methods: Secondary school students were invited to complete a questionnaire on headache and lifestyle factors in a
cross-sectional study. Neck pain was assessed via (a) a screening question concerning neck pain and (b) denoting affected
areas in schematic drawings of the human body.
Results: Absolute increment in prevalence of headache with pain in the shoulder-neck region was between 7.5% and 9.6%.
Gender, grade, stress and lifestyle factors were assessed as potential confounding factors. Nearly all factors were
associated with shoulder-neck pain and most with headache. After adjustment for confounders, the association of
neck pain with headache was almost completely confined to migraine (OR 2.39; 95% CI 1.48–3.85) and migraine þ tension-type headache (OR 2.12; 95% CI 1.50–2.99), whereas the association with isolated tension-type headache was
negligible (OR 1.22, 95% CI 0.87–1.69).
Conclusion: Neck pain is associated with migraine but not with tension-type headache. A possible link between migraine
and neck pain may be the cervico-trigeminal convergence of neck and meningeal sensory afferents or a disturbed
descending inhibition in migraine.
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Introduction
Headache is one of the most frequent health complaints
among adolescents (1–3). With an overall prevalence
of up to 80% within the last 6 months, migraine
and tension-type headache (TTH) are the most
frequently reported primary headache syndromes in
adolescents (4,5).
Epidemiologic studies in adults and adolescents
identiﬁed a number of risk factors for headache,
which vary by type of headache (6–8). Regarding the
role of pain in the neck and shoulder, all studies point
to an association with headache (9–12).
There is, however, uncertainty as to whether this
association equally exists for migraine and for TTH
in adolescence. In univariate analyses most authors
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found an association with migraine and only few with
TTH (11–14). We recently demonstrated a clear association of self-reported neck pain with migraine but not
with TTH (5). Identiﬁcation of speciﬁc eﬀects might be
of importance as the pathophysiology of migraine may
diﬀer from that of TTH (15). To understand the underlying eﬀect of neck pain on headache, it is important to
rule out a common cause for both neck pain and headache. The objective of this study therefore was to identify a potentially speciﬁc eﬀect of neck pain on either
migraine or TTH. Is the eﬀect of neck pain conﬁned to
migraine? Is this eﬀect independent of other risk factors
for headache (e.g. stress)?

Methods
Participants
We used the pre-intervention data from a cluster randomized, prospective intervention study (MUKIS:
Münchner Untersuchung zu Kopfschmerzen bei
Gymnasiasten – Interventionsstudie). This study was
based in the metropolitan area of Munich. The principals of 47 public secondary schools received a letter
describing the study, together with a supporting letter
from the Bavarian Ministry of Education and Culture.
The principals of 12 schools agreed to participate in
data collection. They were asked to assign a contact
person at their respective school, usually a teacher
or school psychologist, who then received a package
consisting of further information about the study
and exemplary questionnaires for teachers and the
families of the potential participants. Questionnaires
were handed out during class to all attending
students. Students completed the questionnaire during
a regular school lesson (45 minutes) in the classroom under supervision of a teacher and at least
one member of the Munich Research Group on
Headache in Children team (medical doctor or
psychologist).
In total, 1674 students (aged between 12 and 19
years) ﬁlled in the questionnaires. The ﬁnal study
sample was based on 1445 questionnaires with complete information on gender, grade, type of headache,
lifestyle factors (coﬀee consumption, consumption of
drinks containing caﬀeine, alcohol consumption, smoking, physical activity), stress and pain in the head and
neck region. Students reporting headache that could
not be classiﬁed as migraine, TTH or a combination
of both were excluded.
The study was approved by the Data Safety
Oﬃcer and the Ethic Committee (356/2011) of the
Medical Faculty of the Ludwig-MaximiliansUniversity Munich and the Bavarian Ministry of
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Education and Culture. Parents and all students older
than 14 years gave their written consent to participate
in the study.

Headache classification
Students who responded positively to the screening
question ‘Did you have any headaches during the last
7 days or 3 month or 6 months?’ were classiﬁed as
headache suﬀerers. Headache was classiﬁed according
to the criteria of the German translation of the
International Classiﬁcation of Headache Disorders –
2nd edition (ICHD-II) (16) either as migraine, TTH
or combined migraine plus TTH as described previously (7).

Lifestyle factors, stress and muscular pain
The questionnaire included several sub-items of
recently published questionnaires on headache in adolescents; for detailed information see references
(5,7,8,17–19).
The presence of pain in the head, neck and shoulder
region was assessed with the question ‘Do you suﬀer
from neck and shoulder pain?’ with the ratings
‘strongly’, ‘moderately’, ‘rarely’ or ‘not at all’ from
the Zerssen list (pain in neck and shoulder) (18). In
order to identify pain in the neck and shoulder region
more speciﬁcally, we additionally asked ‘Can you identify painful muscles?’ and requested participants to
mark these locations in each of three drawings showing
frontal, back and lateral views of the human body. Pain
in the neck and shoulder region was assumed if the
students answered the question about pain with yes
and marked painful locations in the neck and shoulder
region (5).
Consumption of coﬀee was assessed by the question
‘How much coﬀee do you drink?’, ‘none’, ‘one cup per
week’, ‘one cup per day’ or ‘two or more cups per day’?.
Students who drink any coﬀee were categorized as
drinking coﬀee. Consumption of caﬀeine-containing
drinks (energy drinks, cola) was assessed and categorized in the same way. Students who answered the question ‘How much alcohol do you drink?’ with ‘one to
three glasses per month’, ‘one glass per week’ or ‘more
than one glass per week’ in any of the categories ‘beer’,
‘wine and champagne’ and ‘alcoholic mixed drinks,
cocktails’ were categorized as ‘drinking alcohol’.
Physical activity was assessed according to the procedure suggested by Kujala et al. (19). Level of activity was
categorized as low, moderate or high, students with low
level were assigned to the ‘inactive group’, the others as
‘physically active’. Smoking was assessed by the question ‘Do you smoke?’, which could be answered with
‘no’, ‘yes, less than once a day’, ‘yes, once a week’,
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‘yes, more than once a week’ or ‘yes, daily’. Students
who answered with yes were categorized as smokers.
As a global measure for chronic stress experience, we
used the chronic stress screening scale consisting of 12
items taken from the TICS (Trier Inventory for
Chronic Stress), a 57-item self-report instrument (17).
For each item the students had to report their experience within the past 3 months rated on a 5-point scale
from 0 (never) to 4 (very often). Individual mean scores
for each dimension were calculated and then linearly
transformed to age-group related T norm values
(mean 50; SD 10). For the individual T value, it was
determined whether the value was within normal range
of the T distribution. Stress experience was assumed
when the value was above the normal range.

Results
Prevalence of headache
A total of 1445 questionnaires were included for analysis with complete information on gender, grade, type
of headache, lifestyle factors (coﬀee consumption, consumption of drinks containing caﬀeine, alcohol consumption, smoking, physical activity), stress and neck
pain. Of the participants, 1201 (83.1%) had experienced
headache at least once during the previous 6 months.
Of those, 596 (41.2%) reported pure TTH, 136 (9.4%)
pure migraine and 469 (32.5%) mixed migraine
and TTH.

Pain in head/neck and shoulder
Statistical analysis
Prevalence of headache and types of headache with
binomial conﬁdence intervals were calculated separately for each assessment of pain (reporting pain in
neck and shoulder region from the Zerssen list or
reporting pain in the neck and shoulder region).
Prevalence of headache and types of headache
(number and percentage of students) were additionally
assessed by gender, grade and lifestyle factors.
Associations between these factors and pain in the
neck and shoulder region were assessed. p Values
were calculated using chi-square statistics. Potential
confounding was assumed if p was less than 0.1 for
risk factors associated with both headache and pain
in the head and shoulder region. Logistic regression
models for headache (any and subtypes) were calculated with stepwise adjustment for potential
confounders.
The calculations were performed with the SAS software package (version 9.2, SAS Institute Inc., Cary,
NY, USA).

Table 1 shows the proportion of students with headache and pain or painful areas in neck and shoulder.
The absolute increment in prevalence of headache in
students reporting pain in the shoulder-neck region
was 9.6% (screening question) and 7.5% in students
who marked painful areas.This diﬀerence is mainly a
reﬂection of a higher prevalence of headache in adolescents with migraine or migraine þ TTH, as a greater
proportion of students with pain in the neck and shoulder region/painful areas suﬀered from migraine and
migraine þ TTH. The prevalence of TTH was even
higher in students reporting no pain in the neckshoulder region.
To identify potential confounding by other known
risk factors, we assessed the associations between
gender, grade, stress and lifestyle factors and headache
(Table 2). Among all participants with headache, a
higher prevalence of headache was observed with
female sex, stress, alcohol, coﬀee consumption and
smoking. These risk factors were mostly a reﬂection
of a signiﬁcantly higher prevalence in headache with a

Table 1. Prevalence of headache by reported pain or painful areas in the neck and shoulder region.
Total
n ¼ 1445

Any headache, %
(95% CI)

Pain in the neck and shoulder region
Not at all/rarely
780
78.7 (75.7–81.5)
Moderate/strong
665
88.3 (85.6–90.6)
Painful areas in the neck and shoulder region
No
807
79.8 (77.0–82.6)
Yes
638
87.3 (84.7–89.9)
CI, confidence interval; TTH, tension-type headache.
Results are shown in percentage terms with binominal 95% CI.

Migraine, %
(95% CI)

TTH, %
(95% CI)

Migraine þ TTH, %
(95% CI)

6.8 (5.0–8.7)
12.6 (10.2–15.4)

46.2 (42.6–49.7)
35.5 (31.9–39.3)

25.9 (22.9–29.1)
40.2 (36.4–44.0)

6.6 (5.0–8.5)
13.0 (10.5–15.9)

48.2 (44.7–51.7)
32.45 (28.8–36.2)

25.0 (22.1–28.2)
41.85 (38.0–45.8)
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Table 2. Prevalence of headache by gender, grade, stress and lifestyle factors.
Demographic and lifestyle factors
Total n ¼ 1445
Gender

Grade

Stress

Alcohol

Coffee

Soft drinks with caffeine

Physical inactivity

Smoking

Male (n ¼ 666)
Female (n ¼ 779)
p
8. (n ¼ 484)
9. (n ¼ 550)
10. (n ¼ 411)
p
No (n ¼ 1104)
Any (n ¼ 341)
p
Never (n ¼ 700)
Ever (n ¼ 745)
p
Never (n ¼ 804)
Ever (n ¼ 641)
p
Never (n ¼ 433)
Ever (n ¼ 1012)
p
Moderate/high (n ¼ 349)
Low (n ¼ 1096)
p
Never (n ¼ 1231)
Ever (n ¼ 214)
p

Any headache
n ¼ 1201
N (%)

Migraine
n ¼ 136
N (%)

TTH
n ¼ 596
N (%)

Migraine þ TTH
n ¼ 469
N (%)

523 (78.5)
678 (87.0)
<0.0001
399 (82.4)
461 (83.8
341 (83.0)
>0.1
894 (81.0)
307 (90.0)
<0.0001
562 (80.3)
639 (85.8)
<0.01
647 (80.5)
554 (86.4)
<0.005
351 (81.1)
850 (84.0)
>0.1
296 (84.8)
905 (82.6
>0.1
1012 (82.2)
189 (88.3)
<0.05

49 (7.4)
87 (11.2)
<0.0001
50 (10.3)
52 (9.5)
34 (8.3)
>0.1
91 (8.2)
45 (13.2)
<0.01
57 (8.1)
79 (10.6)
>0.1
61 (7.6)
75 (11.7)
<0.01
41 (9.5)
95 (9.4)
>0.1
35 (10.0)
101 (9.2)
>0.1
105 (8.6)
31 (14.4)
<0.01

299 (44.9)
297 (38.1)
<0.05
192 (39.7)
225 (40.9)
179 (45.6)
>0.1
483 (43.8)
113 (33.1)
<0.001
281 (40.1)
315 (42.3)
>0.1
346 (43.0)
250 (39.0)
>0.1
179 (41.3)
417 (41.2)
>0.1
133 (38.1)
463 (42.2)
>0.1
504 (40.9)
92 (43.0)
>0.1

175 (26.3)
294 (37.7)
<0.0001
157 (32.4)
184 (33.5)
128 (31.1)
>0.1
320 (29.0)
149 (43.7)
<0.0001
224 (32.0)
245 (32.9)
>0.1
240 (29.9)
229 (35.7)
>0.1
131 (30.3)
338 (33.4)
>0.1
128 (36.7)
341 (31.1)
<0.1
403 (32.7)
60 (30.8)
>0.1

TTH, tension-type headache.
p Values were calculated using chi-square statistics. Significant results printed in bold font.

migrainous component (migraine/migraine þ TTH).
Consistently, there was no association between headache and consumption of caﬀeine-containing soft
drinks, grade or physical inactivity.
In addition, we analyzed whether there was any
association with the exposures to pain or painful
areas in neck and shoulder, and demographic and lifestyle factors (Table 3). Pain in the neck and shoulder or
painful areas was associated with gender, grade, stress,
alcohol consumption, coﬀee and smoking but not with
soft drinks containing caﬀeine. Physical inactivity was
associated only with painful areas but not with pain in
the head, neck and shoulder region.
To determine whether the association of neck pain
and headache is confounded by other risk factors for
headache, we applied a logistic regression model with
stepwise adjustment for potential confounders. The
analysis conﬁrmed the association between neck
pain and headache and showed that this is mainly
determined by association with migraine and

migraine þ TTH, while the observed association with
isolated TTH could be explained by confounding
(Table 4). Stepwise adjustment for gender reduced the
OR for migrainous headache by about 9%. Further
adjustment by stress and subsequently by lifestyle factors (alcohol, coﬀee/caﬀeine containing soft drinks,
physical activity and smoking) accounted for further
reductions of, respectively, 8% and 5%.

Discussion
Recent publications highlight the inﬂuence of neck
pain, stress and a variety of lifestyle factors as risk factors for headache with particular importance in
migraineurs (5–8). The main ﬁnding of the present epidemiologic study was conﬁrmation of the association of
neck pain and migraine. This association could not be
explained by confounding by stress or lifestyle factors.
This observation substantiates data from our previous large epidemiologic study of healthy secondary
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Table 3. Prevalence of pain by gender, stress and lifestyle factors.

Factor
Gender

Grade

Stress

Alcohol

Coffee

Soft drinks with caffeine

Physical inactivity

Smoking

Total
N ¼ 1445

Pain in the
neck and shoulder
region (moderate/strong)
N ¼ 665

Painful areas in
the neck or shoulder
region (yes)
N ¼ 638

Male (n ¼ 666)
Female (n ¼ 779)
p
8. (n ¼ 484)
9. (n ¼ 550)
10. (n ¼ 411)
p
No (n ¼ 1104)
Any (n ¼ 341)
p
Never (n ¼ 700)
Ever (n ¼ 745)
p
Never (n ¼ 804)
Ever (n ¼ 641)
p
Never (n ¼ 433)
Ever (n ¼ 1012)
p
No (n ¼ 349)
Yes (n ¼ 1096)
p
Never (n ¼ 1231)
Ever (n ¼ 214)
p

231 (34.68)
434 (55.71)
<0.0001
202 (41.74)
245 (44.55)
218 (53.04)
<0.005
413 (39.04)
234 (68.62)
<0.0001
289 (41.29)
376 (50.47)
<0.005
338(42.04)
327 (51.01)
<0.001
204 (47.11)
461 (45.55)
>0.1
174 (49.86)
491 (44.80)
>0.05
549 (44.60)
116 (54.21)
<0.01

230 (34.5)
408 (52.4)
<0.0001
224 (46.3)
218 (39.6)
196 (47.7)
<0.05
421 (38.1)
217 (63.6)
<0.0001
293 (41.9)
345 (46.3)
<0.1
328 (40.8)
310 (48.4)
<0.005
189 (43.7)
449 (44.4)
>0.1
174 (49.9)
464 (42.3)
<0.05
528 (42.9)
110 (51.4)
<0.05

TTH, tension-type headache.
p Values were calculated using chi-square statistics. Significant results printed in bold font.

school students in Germany (5). Neck pain did not
increase the risk for TTH. The apparent inverse association (lower prevalence of TTH in adolescents with
neck pain) suggested from the lower proportions of
adolescents with TTH in relation to pain in the neck
and shoulder region (Table 2) is an artifact caused by
the comparator used in the prevalence estimates, which
include not only adolescents without headache but also
those with other types of headache. The eﬀect of neck
pain on migraine is in accordance with most studies on
adolescence headache (6,11–13), but none of the previous studies has attempted to rule out confounding by
other known risk factors for migraine. The important
new ﬁnding is that the association between migraine
and neck pain cannot be explained by a third
common cause such as stress or other lifestyle factors.
Therefore it is important to understand the potential

mechanism underlying the speciﬁc eﬀect of neck pain
on migraine.
Pain in head and neck area is a very common ﬁnding
in the general population and among headache sufferers. In the present study, around 45% of all participants denoted pain in the neck and shoulder region. We
cannot unravel which extracranial pain-sensitive structures are responsible for the sensation of pain in our
population. Pain-sensitive structures including skin,
muscles, arteries and periosteum give rise to the perception of pain. Also, sensory aﬀerents of the connective
tissue (extracellular matrix) around and within scalp
muscles give rise to the perception of pain, a ﬁnding
reported ﬁrst by Hinsey in 1928 (20). The signiﬁcantly
increased co-occurrence of neck pain in children with
migraine might have several potential explanations.
The brain is generally susceptible to exogenous and
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Table 4. Association of pain and gender, stress and lifestyle factors.
TTH
N ¼ 596

Migraine þ TTH
N ¼ 469

Migraine þ TTH
&Migraine
N ¼ 605

Pain in the neck and shoulder region (moderate/strong vs. not at all/scarcely)
Univariate analysis
2.04 (1.52–2.72)
3.44 (2.22–5.33)

1.40 (1.02–1.91)

2.81 (2.03–3.89)

2.94 (2.15–4.03)

Multivariate analysis adjusted for
Gender

Odds ratio and 95% Cl

Any headache
N ¼ 1201

Migraine
N ¼ 136

1.85 (1.37–2.48)

3.06 (1.96–4.79)

1.32 (0.96–1.82)

2.51 (1.80–3.50)

2.61 (1.90–3.60)

Gender þ stress

1.71 (1.26–2.32)

2.71 (1.71–4.30)

1.27 (0.91–1.76)

2.26 (1.61–3.17)

2.37 (1.71–3.28)

Gender þ stress þ lifestyle factors

1.62 (1.19–2.20)

2.39 (1.48–3.85)

1.22 (0.87–1.69)

2.12 (1.50–2.99)

2.20 (1.58–3.07)

Painful areas in the neck or shoulder region (yes vs. no)
Univariate analysis
1.74 (1.30–2.33)

3.15 (2.04–4.87)

1.07 (0.78–1.47)

2.66 (1.93–3.67)

2.76 (2.02–3.77)

Multivariate analysis adjusted for
Gender

2.48 (1.81–3.41)

1.59 (1.18–2.13)

2.74 (1.75–4.28)

1.02 (0.74–1.40)

2.44 (1.76–3.40)

Gender þ stress

1.48 (1.10–2.00)

2.52 (1.60–3.97)

0.98 (0.71–1.35)

2.22 (1.58–3.10)

2.27 (1.65–3.13)

Gender þ stress þ lifestyle factors

1.42 (1.05–1.92)

2.26 (1.42–3.60)

0.95 (0.68–1.31)

2.10 (1.50–2.95)

2.14 (1.55–2.97)

CI, confidence interval; TTH, tension type headache. Results are shown as OR with binominal 95% CI. Significant results are printed in bold font.

endogenous triggers with migraineurs exhibiting an
interictal abnormal processing of sensory information
in neurophysiologic studies (for review see (21)). In
summary, the analysis of interictal cortical excitability
with electrophysiology, transcranial magnetic stimulation and fMRI revealed a hyperexcitable (less habituated) cortex as the most consistent ﬁnding in migraine.
The mechanism underlying the dysfunctional regulation is largely unknown and a major open issue (22). A
schematic representation of potential neuronal structures involved in migraine pain is shown in Figure 1.
It has been suggested that a central sensitization within
the cervico-trigeminal system occurs as a consequence
of prolonged peripheral nociceptive input from intramuscular areas (23). A prolonged increase of regional
muscle tone via the limbic system may at the same time
potentiate pain facilitation from the brain stem to the
spinal dorsal horn (24). It is interesting that in patients
with strict unilateral migraine, so-called active muscular trigger points are found more often in the ipsilateral
pericranial muscles (25). Sensory information from
somatic nociceptive, perivascular and meningeal sensory aﬀerents terminate in the trigeminocervical complex (TCC) (Figure 1). The TCC is composed of C1 and
C2 dorsal horns of the cervical spinal cord and the
caudal part of the spinal trigeminal nucleus. From
there direct ascending connections to brainstem (e.g.
periaqueductal grey), thalamic and hypothalamic
areas are made, which in turn are connected to cortical
sensory areas (e.g. S1, S2 and insular cortex, as part of
the so called pain matrix) (26). The TCC receives modulating descending input from periaqueductal grey,
hypothalamic neurons. Furthermore, direct cortico–
trigeminal projections exists to promote a top-down
nociceptive regulation. With lack of habituation being
the principal and most reproducible interictal

abnormality in migraine patients, dysfunctional descending inhibition has been proposed (24). Recent
TMS studies point to deﬁcits in the ability to dynamically maintain a balance between cortical excitation and
inhibition (27,28). Deﬁcient cortical regulation may be
the cause of a higher variability in visual cortex excitability observed in children with migraine, in particular
during the hours preceding an attack (29).
In summary, migraine patients show a hypersensitivity to sensory stimuli and dysfunctional modulatory
pathways within the sensory system. In migraine, a
hyper excitable brain with defective habituation is stimulated by exogenous and endogenous triggers to start
a cascade of temporary/functional neurochemical
changes (e.g. cortical spreading depression, activation
of the trigeminovascular system) that generate clinical
symptoms of migraine. Intrinsic nociceptive aﬀerents of
head and neck might, therefore, represent the sensory
contribution to the observed association of neck pain
and migraine. To date, the mechanism underlying this
dysfunction remains largely unknown.
Our study was focused on the association between
neck pain and headache. Confounding by established
risk factors for headache such as gender, grade, stress
and lifestyle factors could be excluded, although most
of those factors were associated with diﬀerent types of
headache and all with neck pain. We hypothesize that
migraineurs are especially sensitive to them. Studies on
migraine revealed an increased susceptibility to other
types of pain probably resulting from the intensive
experience of pain in migraine attacks (8,30).
Increased intramuscular activity secondary to psychological stress is likely to be of relevance in this respect,
because the stress condition may cause a prolonged
increase of regional muscle tone via the limbic system
followed by functional changes in extracellular matrix
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PAG

Meningeal afferents

Thalamus

Vascular afferents

TCC

S1
S2
IC

Somatic nociceptive
afferents
Hypothalamus

Figure 1. Schematic representation of neuronal structures involved in migraine pain. Afferent pathways are depicted in grey arrows,
regulatory input in black. TCC trigeminocervical complex (C1 and C2 dorsal horns of the cervical spinal cord and caudal part of the
spinal trigeminal nucleus); PAG (periaqueductal gray); S1 (primary somatosensory cortex); S2 (secondary somatosensory cortex), IC
(insular cortex).

characteristics and at the same time potentiate pain
facilitation from the brain stem to the spinal dorsal
horn (24). In addition, migraine patients show hypersensitivity to sensory stimuli and dysfunctional modulatory pathways within the sensory system.

Strength and limitations
The major strength of our study is its population-based
data collection with a comparatively low number of
excluded questionnaires (13.7%), thus sampling bias
seems unlikely. With the large number of participants,
it was possible to diﬀerentiate between types of headache and to determine headache-type-speciﬁc associations between neck pain and headache.
There are some limitations of the present study.
Classiﬁcations of types of headache were not validated
by physicians’ diagnoses, but were based on a validated
self-administered questionnaire. This might have
resulted in comparatively high estimates of headache
prevalence, particularly for TTH and mixed headache.
However, a number of studies have found reasonable
sensitivity, speciﬁcity and predictive values for headache screening questionnaires (31–33). Valentinis et al.
used a very similar questionnaire which incorporated
all items required for diagnosing migraine according
to the ICHD-II criteria. The questionnaire-based diagnosis was validated against the gold standard diagnosis
by a headache specialist. Results showed that the questionnaire-based migraine diagnosis had a sensitivity of
67.3%, and a speciﬁcity of 100%.The Cohen’s kappa
coeﬃcient was 0.66 denoting a good level of agreement
between both analyses (31). Out of another large

population-based headache study, 70 children with
questionnaire-based diagnosis of migraine, TTH or no
headache each were randomly selected to conﬁrm headache diagnosis by face to face interview. The questionnaire based diagnosis was conﬁrmed in 84% (migraine),
93% (TTH) and 84% (no headache) of participants
(11).
The questionnaire used is an established instrument
for assessing frequency and localization of pain among
children and adolescents. It has been used in several
other studies (2,4,5,34,35) and has been clearly shown
to be suitable for adolescents.
Localization of pain was only self-reported, which
may have resulted in some misclassiﬁcation or failure
to correctly specify the ‘true’ pain sensitive area (see
methods). Validation of self-reported pain spots by
physical examination was not possible because of the
strictly anonymous data collection. However, former
investigations have used comparable questionnaires
(5,6,13,36) and demonstrated a close correlation
between self-reported pain areas and results of clinical
examination (e.g. (11,37)). Additionally, we applied
independent approaches to identify ‘pain’ in the neck
and shoulder region by asking about pain and by
asking to mark the respective region on a schematic
drawing of the human body. Both approaches yielded
similar ﬁndings.

Conclusion
The main ﬁnding of the present epidemiologic study
was the conﬁrmation of the association of neck pain
and migraine, which could not be explained by stress
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or lifestyle factors. Pain in the neck and shoulder region
is common in adolescents. In migraineurs, however,
there might be speciﬁc susceptibility to pain in this
area prompting migraine attacks. A possible link
between migraine and neck pain may be the cervico-
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trigeminal convergence of neck and meningeal sensory
aﬀerents or a disturbed descending inhibition in
migraine. Eﬀorts for pain relief in the neck and shoulder region might therefore be a means for prevention of
migraine.

Clinical implications
. Neck pain is independently associated with migraine but not with tension-type headache.
. Eﬀorts for pain relief in the neck and shoulder region might therefore be a means for prevention of migraine.
. A possible link between migraine and neck pain might be the cervico-trigeminal convergence of neck and
meningeal sensory aﬀerents or a disturbed descending inhibition in migraine. As a result, a speciﬁc susceptibility to pain in the neck and shoulder region might arise leading to migraine attacks.
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