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Objective.—The primary aim of this study was to assess the degree of awareness migraine patients had of their condition.
The secondary aims were to evaluate the frequency of an incorrect diagnosis of “cervical arthrosis” in patients unaware of
having migraine and to compare the clinical features, diagnostic investigation, and treatment strategies between the 2 subgroups
of migraineurs, that is, those with and without the incorrect diagnosis of “cervical arthrosis.”

Methods.—Patients, between 18 and 65 years, were consecutively referred to 5 Headache Centers in 2 Italian regions for
a first visit. They fulfilled the diagnostic criteria for migraine (with/without aura, episodic/chronic) and were enrolled in this
cross-sectional study. Each patient underwent a specific cranial/cervical musculoskeletal clinical examination.

Results.—A total of 117/250 subjects (46.8%) were unaware that they suffered from migraine. In these unaware subjects,
the most frequently reported diagnosis was “cervical arthrosis” in 34/117 (29.1%), followed by tension-type headache in 23/117 (19%).
The cervical region was the most common site of pain onset in the so-called “cervical arthrosis” group (52.9%, P < .0001),
where also more pericranial (58.8%; P = .041) and neck (70.6%; P = .009) muscle tenderness, restricted range of cervical
vertical (47.1%; P < .001), and lateral (29.4%; P = .040) movements were reported. More “cervical arthrosis patients” had
been referred to an Emergency Department (88.2%; P = .011) and had undergone more cervical spine radiography (23.5%;
P = .003) and magnetic resonance imaging (20.6%; P = .044). While they had used fewer triptans (11.8%; P = .007) and
received less pharmacological prophylaxis (2.9%; P = .004).

Conclusions.—In our sample, there were high misdiagnosis rates for migraine sufferers in Italy. The most common misdi-
agnosis, that is, “cervical arthrosis,” led to misuse of healthcare facilities and had a negative impact on the migraine
treatment.
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INTRODUCTION

From the Neurology Unit, ASL Alessandria, Novi Ligure, Italy . . . .
Although migraine is the third most prevalent
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disease Worldwide,1 it is still under- and/or misdi-
agnosed and undertreated in a large proportion of
cases.” In Italy, numerous educational campaigns
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have been directed toward General Practitioners
to enhance their skills in making a correct diagno-
sis of migraine. Moreover, it has been demonstrated
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that straightforward questionnaires, such as the
ID-Migraine, are useful to this aim.>* Nevertheless,
migraine still remains under- and/or misdiagnosed,’
with a discouragingly low degree of migraine awareness
in a large proportion of migraine sufferers. Indeed, a
study aimed at evaluating the prevalence of migraine in
a population of hospital care providers in Central Italy,
showed a very low awareness of illness.® Although
hospital care providers were expected to be particularly
attentive to health problems, only 35% of the subjects
with a diagnosis of migraine were aware they had this
condition.®’

Although still unsatisfactory, the self-awareness of
migraine in other countries seems to be higher than in
Italy. Indeed, the American Migraine Prevalence and
Prevention study, carried out on 162,576 participants,
reported that 56.2% of the subjects with migraine had
received a correct medical diagnosis.” A study carried
out on a sample of 4406 Chinese university students
showed that the awareness of definition/classification/
symptoms, treatment, and triggering factors of mi-
graine were 40.4%, 42.4%, and 68.6%, respectively.'’

The low degree of self-awareness of their pathol-
ogy in migraineurs may well exert a strong negative
effect on migraine management. Indeed, migraine
sufferers who are unaware of being so do not usually
consult a Headache Center, are less likely to receive
adequate acute and/or prophylactic treatment and have
more frequent complications, such as chronicization
and/or overuse of pharmacologic treatment.”!!

In our clinical experience, many migraineurs
wrongly believe to be suffering from “cervical arthrosis,”
that is, cervical spine pathology, a false diagnostic myth
still alive mostly among General Practitioners. This
misdiagnosis is more likely to be posed, if pain is
located in the cervical area. About 75% of migraineurs
complained of neck pain at the time of an attack.
Indeed, in a cross-sectional study on migraineurs, neck
pain was associated with migraine more commonly
than was nausea.'? In a recent study, carried out in a
tertiary Headache Center in Italy, it turned out that
patients with self-diagnosed “cervical pain syndrome”
or “cervical pain attack” were suffering from migraine
or probable migraine in 91% of cases."

In the present study, we aimed at assessing the

awareness of migraine in a sample of patients referred
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for a first visit to 1 of 5 Italian Headache Centers and
diagnosed as suffering from migraine (with or without
aura), according to ICHD-III criteria.'

Secondary outcomes were: (1) to evaluate, the fre-
quency of the incorrect diagnosis of “cervical arthro-
sis” in patients unaware of having migraine in the same
sample; (2) to compare the clinical features, the diag-
nostic investigations and the treatments between the
2 subgroups of migraine patients, with or without an
incorrect diagnosis of “cervical arthrosis” (all the other
“non-cervical arthrosis” subjects, aware or unaware of
migraine).

METHODS

All patients, aged 18-65 years, consecutively re-
ferred to 1 of 5 Headache Centers (1 tertiary, 4 second-
ary) in 2 Italian regions (Emilia Romagna and Lazio)
for a first visit, within a 6-month period, fulfilling the
diagnostic criteria for migraine (with or without aura,
both episodic and chronic), according to ICHD-IIIP
criteria,'* were enrolled in this cross-sectional study.
Exclusion criteria were: the presence of more than
1 type of primary headache; comorbidity with relevant
medical or psychiatric conditions; impaired ability
(ie, language barrier) to provide a detailed history or
informed consent. The study was approved by local
Ethical Boards and written informed consent was
obtained from all participants.

Each patient was given, in addition to the rou-
tine clinical examination, a specific assessment by
an experienced headache neurologist, including:
(1) a structured interview, based on an ad hoc ques-
tionnaire, aimed at collecting a detailed headache his-
tory (with particular emphasis on headache features,
previous diagnostic procedures and treatment) and to
investigate the patient’s awareness as to his/her head-
ache diagnosis. Specifically, all the subjects enrolled
were asked which type of headache they believed to
be suffering from, reporting the diagnosis they had
been given during previous medical consultations
and/or their personal opinion about their headache;
(2) a specific cranial and cervical musculoskeletal
examination, encompassing the range of cervical and
mandibular movements (if normal or restricted, on
both lateral and vertical axis) and the muscle pal-
pation of pericranial (masseter, lateral pterygoid,
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medial pterigoid, temporal, both mandibular and
cranial insertion) and neck (sternocleidomastoid,
both belly and cranial insertion, trapetius, and nuke)
muscles. This muscle palpation was carried out in a
standardized way, according to the simplified version

1516 ¢4 assess the

of a previously described technique,
presence and degree of muscular tenderness.

Statistical Analysis.—Descriptive analysis, based
on mean and standard deviation (SD) values, was
used to illustrate the demographic and clinical
characteristics of the sample. No statistical power
calculation had been carried out prior to the study,
due to the lack of relevant scientific data. The sample
size was chosen on the expected referral of migraine
patients within a 6-month period.

The features of the patients unaware of being mi-
graineurs in the group with the incorrect diagnosis of
“cervical arthrosis” (those who believed to have “cer-
vical arthrosis”), were compared to all the other sub-
jects (“non-cervical arthrosis,” aware or unaware of
migraine) by means of 2-tailed independent sample
t-test and chi-squared test (or Fisher’s exact test), for
nominal and interval variables, respectively.

The Kolmogorov-Smirnov test was applied to ver-
ify the normal distribution of the data.

The level of statistical significance was set at .05.

Data analyses were carried out by the statistical
package IBM SPSS Statistics 24.

RESULTS

Two hundred and fifty patients were enrolled
within a 6-month period, 204 (81.6%) females, mean
age 40 * 13 years. Thirteen patients (F 53.8%; mean
age 37 = 11.4 years) were excluded from the study, as
they declined to participate.

The diagnoses, made by a neurologist at enrol-
ment, were: migraine without aura in 187/250 patients
(74.8%), migraine with aura in 25 (10%), chronic
migraine in 20 (8%), probable migraine in 18 (7.2%).
“Mixed” diagnoses, including other comorbid primary
headaches (such as tension-type headache) were not
made as this represented one of the exclusion criteria
in this study.

One hundred and thirty-three (53.2%) subjects were
aware of the migraine diagnosis, while 117 (46.8%) did
not know they were suffering from migraine. Notably,

23 (19.7 %) migraineurs did not report any diagnosis,
as if they had no definite opinion about their headache.

The diagnoses reported by the patients (received
during previous medical consultations or a self-
diagnosis) unaware of being migraineurs are reported
in Table 1. No diagnosis of cervicogenic headache was
reported in our study.

The authors of incorrect diagnoses (physicians or
the patients themselves), compared to the authors of
the “correct” diagnosis of migraine, are reported in
Table 2.

As shown in Table 1, the most frequently reported
diagnosis was “cervical arthrosis,” in 34/117 patients
(29.1%) who were unaware of suffering from migraine,
followed by tension-type headache in 23/117 (19%);
sinusitis was reported by only 4/117 (3.4%).

The main clinical features of headache reported
by the total sample, by the migraine patients with the
“cervical arthrosis” misdiagnosis (N = 34), compared
to the “non-cervical arthrosis” group (all the other
subjects, aware or unaware of migraine) (N = 216) are
detailed in Table 3. Healthcare resource use and treat-
ment are reported in Table 4.

Pain onset was more frequent (P < .0001) in the
cervical region in the “cervical arthrosis” group,
where there were more pericranial (P = .041) and cer-
vical (P = .009) muscles tenderness, restricted range

Table 1.—Diagnoses Reported by Patients Unaware of
Having Migraine

Diagnosis N %

Cervical arthrosis 34 29.1
Tension-type headache 23 19.7
No diagnosis 23 19.7
Sinusitis 4 34
“Vascular” headache 2 1.7
Post-traumatic headache 5 4.3
Cluster headache 3 2.6
Chronic headache 4 34
Insomnia-induced headache 3 2.6
Stress-induced headache 7 5.9
Menstrual cycle-related headache 1 0.8
“Ophthalmic” headache 5 4.3
Trigeminal neuralgia 2 1.7
“Gastroenteric-related” headache 1 0.8
Total 117 100.0




Table 2.—Authors of the “Incorrect” Diagnoses in Patients
Unaware of Having Migraine, Compared to Authors of the
“Correct” Diagnosis of Migraine

Incorrect Correct

Diagnosis Diagnosis
Author N % N %
General practitioner 26 22.2 30 22.6
Neurologist 8 6.8 52 39.1
Headache center specialist 6 5.1 31 23.3
Other specialistf 17 14.5 5 3.8
Self-diagnosis 44 37.6 13 9.8
Unknown (the patient does 16 13.7 2 1.5

not remember)

Total 117 100.0 133 100.0

tPharmacologist, rehabilitation medicine specialist, gynecologist;
internal medicine specialist; neurosurgeon; casualty department
specialist; and ear, nose, and throat specialist.

of cervical vertical (P < .001) and lateral (P = .040)
movements, as well as vertigo/dizziness (P = .020).
Moreover, the migraine patients with an incor-
rect diagnosis of “cervical arthrosis” had the follow-
ing characteristics more frequently than those with a
correct diagnosis: previous referral to an Emergency
Department (P = .011), cervical spine radiography
(P = .003), and magnetic resonance imaging (MRI;
P = .044). Conversely, they were less frequently inves-
tigated by brain computed tomography (CT) scans
(P = .035), used fewer triptans (P = .007) to treat the
attacks and where given fewer pharmacological pro-
phylaxes (P = .004). Indeed, only 11.8% of the subjects
with a misdiagnosis of “cervical arthrosis” used trip-
tans and only 5.8% had been given a prophylaxis in the
past, compared to 33.3% and 94.2%, respectively, of the
“non-cervical arthrosis” patients. No significant differ-
ence was observed between the 2 groups of migraineurs
with “cervical arthrosis” and “non-cervical arthrosis”
as to the use of over-the-counter medications.
Additionally, no significant difference was ob-
served between the “cervical arthrosis” and “non-
cervical arthrosis” groups (P = .363) as to the level
of education (primary school, secondary school, uni-
versity) or in the anthropometric features, notably
BMI (mean + SD). The BMI for the total sample was
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244 + 5.04, 24.5 £ 4.72 in the “cervical arthrosis”
group, 24.4 * 5.10 in the “non-cervical arthrosis”
patients.

DISCUSSION

The data from this study show that in our sam-
ple, made up of patients referring to secondary/
tertiary Headache Centers in Italy, a large propor-
tion of cases of migraine are misdiagnosed, meaning
that migraineurs have a low self-awareness of their
condition. Indeed, only about a half of our patients
(53.2%) were aware of being migraine sufferers. This
proportion is even higher if 2 previous Italian stud-
ies are considered. A 2009 survey,’ involving ten ter-
tiary Headache Centers, reported that only 26.8% of
migraine patients had been given a previous diagnosis
of migraine. Another study, on hospital care provid-
ers, reported that only 35% of the subjects diagnosed
as migraineurs were knowledgeable on this condition.®

However, our data suggest that the educational
campaigns carried out in Italy”’18 have had a positive,
although still unsatisfactory, effect that might have
increased migraine awareness, over time, to rates simi-
lar to other countries, such as the United States.’

A missed diagnosis of migraine may be due to
multiple factors, mainly cultural in nature, each of
which may influence one another. Interestingly,
education level does not seem to affect the awareness
of migraine in our sample. However, if the sufferers
do not connect the signs and symptoms of migraine
to its pathology, then they are less likely to seek the
correct medical consultation. Consequently, the pos-
sibility of a correct diagnosis and treatment, both
for an acute attack and prophylaxis if required, are
reduced. According to the aforementioned Italian
study,’ about 37% of the migraine sufferers did not
go to their General Practitioner, losing any chance of
diagnosis and referral to a neurologist/headache cen-
ter. Noteworthy in our study is the fact that, although
a wrong diagnosis was frequently a result of a self-
diagnosis and the consequence of self-management
(37.6% of our sample), 22.2% of the patients with-
out knowledge of migraine had been misdiagnosed
by their General Practitioners or by other physicians
(Table 2).
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Table 3.—The Main Clinical Features of Headache in Migraine Patients With the Incorrect Diagnosis of
“Cervical Arthrosis,” Compared to All the Other Subjects (“Non-Cervical Arthrosis”)
Total Cervical arthrosis ~ Non-cervical arthrosis
(N =250) (N =34) (N =216)
N % N % N Y% P Value
Female sex 204 81.6 25 73.5 179 82.9 191
Pain onset in the cervical region 36 14.4 18 52.9 18 8.3 <.0001
Photophobia 225 90.0 29 85.3 196 90.7 354
Phonofobia 224 89.6 28 82.4 191 87.2 398
Osmophobia 123 49.2 12 353 111 51.4 .059
Nausea 211 84.4 25 73.5 186 86.1 .058
Vomiting 99 39.6 12 353 87 40.3 361
Worsening with physical activity 224 89.6 28 82.4 196 90.7 135
Pericranial tenderness 106 424 20 58.8 86 39.8 .041
Cervical tenderness 61 24.4 24 70.6 37 44.9 .009
Restricted range of cervical vertical movements 57 22.8 16 47.1 41 19.0 <.001
Restricted range of cervical lateral movements 43 17.2 10 29.4 33 15.3 .040
Vertigo/dizziness 96 384 19 55.9 71 35.6 .020
Depression 61 244 12 353 49 22.7 133
Anxiety 96 38.4 15 44.1 81 37.5 456
No physical activity 145 58.0 22 64.7 123 56.9 143
The figures with a statistically significant difference are indicated in bold values.
Table 4.—HealthCare Resource Use and Treatment in Migraine Patients With the Incorrect Diagnosis of “Cervical
Arthrosis,” Compared to All the Other Subjects (“Non-Cervical Arthrosis™)
Total Cervical Arthrosis Non-Cervical Arthrosis
(N =250) (N =34) (N =216)

N % N % N % P Value
Previous referral to Emergency Department 169 67.6 30 88.2 139 64.4 011
Previous brain CT scans 83 33.2 4 11.8 79 36.6 .003
Previous brain MRI 86 34.4 7 20.6 79 36.6 .048
Previous cervical spine radiography 33 13.2 8 23.5 25 11.6 .035
Previous spine MRI 26 10.4 7 20.6 19 8.8 .044
Previous pharmacological prophylaxis 35 14.0 1 29 34 15.7 .004
Previous non-pharmacological prophylaxis 13 5.2 4 11.8 9 4.2 .097
Previous use of triptans 76 30.4 4 11.8 72 333 .007
Previous referral to a Headache Center 191 76.4 32 94.1 159 73.6 012

The figures with a statistically significant difference are indicated in bold values.

“Cervical arthrosis” was the most common in-
correct diagnosis in this study, which seems to mirror
Italian medical culture, as it differs from other countries
where there is a prevalence of a misdiagnosis of sinus
headache." According to our data and in agreement
with another study carried out in a tertiary headache

center in Italy,13 the common misinterpretation that
every pain located in the cervical region is related to
a cervical spine musculoskeletal disorder underlies the
misdiagnosis of “cervical arthrosis.” The authors phe-
notyped and classified the headache in patients with
a self-diagnosed “cervical pain syndrome” or “cervical



pain attack” and demonstrated that 91% of them were
suffering from migraine or probable migraine.”* On
the other hand, neck pain and/or stiffness may precede
or even accompany migraine attacks in about 75% of

1220 and this may delay an effective attack

migraineurs
treatment.”!

Indeed, the challenge of headache accompa-
nied by neck pain raises some interesting doubts:
could neck symptoms be part of the primary head-
ache disorder? Or, is the neck pain the real source of
the headache? Or, does the patient have 2 distinct,
comorbid conditions, that is, is a primary headache
complicated by a secondary one?”’> A reciprocal
interaction between trigeminal and cervical afferents
in the trigeminal brainstem nucleus is likely to under-
lie the cervical localization of migraine pain®® and/or
a centrally sensitized trigemino-cervical nucleus
may underpin neck muscle tenderness and pain in
migraineurs.”* Indeed, trigeminal sensory fibers that
innervate the meninges also project branches that
cross the calvarial sutures and supply the pericranial
muscles,” so that extracranial activation of menin-
geal nociceptors by peripheral causes (eg, pericranial
muscle inflammation), or activation of extracranial
sensory fibers via activated meningeal nociceptors,
may be the pathophysiological mechanisms explain-
ing why extracranial pathology can trigger migraine
attacks in susceptible individuals and pericranial
muscle tenderness can be the result of a migraine
attack triggered by an intracranial process.'’*
Moreover, recent studies have reported that posterior
dura overlying the cerebellum is innervated by cervi-
covascular neurons in C2 and sensitization of cen-
tral cervicovascular neurons from the posterior dura
can lead to hyper-responsiveness to the stimulation
of neck muscles.”” Hence, this convergence between
upper cervical, occipital, and trigeminal nociception
via the trigeminal nucleus caudalis may provide a
pathophysiological mechanism for headache result-
ing from cervical pathology as well as neck pain in
primary headache disorders.”®

When our study patients with the misdiagnosis
of “cervical arthrosis” were compared to the “non-
cervical arthrosis” subjects, it was observed that peric-
ranial and cervical muscle tenderness, along with a
restricted range of cervical movements, were more
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frequent in the former. These features are most likely
responsible for misleading the diagnosis toward some
kind of cervical spine musculoskeletal pathology and,
notably, also toward tension-type headache (the sec-
ond most frequent misdiagnosis), where increased
pericranial tenderness on manual palpation is com-
mon and included in diagnostic criteria. Indeed, it is
well known that neck pain and pericranial tenderness
are highly prevalent in the general population and even
more so among migraineurs. According to a cross-
sectional study, 76.2% of migraine patients suffer from
neck pain and pericranial tenderness.” Moreover, in a
recent study, the presence of self-reported neck pain in
patients with migraine was associated with a peculiar
clinical presentation, including more severe cutaneous
allodynia, reduced upper cervical mobility, and poor
deep cervical flexor performance.®® Our findings of
restricted range of cervical both lateral and vertical
movements and of increased pericranial and cervical
muscle tenderness are in agreement with these results.

The question arises whether a true cervical muscu-
loskeletal dysfunction is a clinical feature of migraine,
something which is still under debate,’ as is whether
neck pain is a predictor of migraine-related disability.
A recent paper’ did not find any association, in dis-
agreement with a previous cross-sectional study.?

However, despite the misleading influence neck
pain and tenderness may have on the diagnosis, other
more typical clinical features of migraine could have
suggested the correct diagnosis in our sample. For
instance, the presence of nausea and osmophobia were
more common in patients with a correct diagnosis of
migraine (P = .058 and .059 at univariate analysis,
respectively).

Our study is in agreement with a previous Italian
study,'? where the patients with “cervical pain syn-
drome” or “cervical pain attack” were given unneces-
sary investigations and incorrect treatment. Indeed,
the incorrect diagnosis of “cervical arthrosis” had a
negative impact on the use of healthcare facilities,
as migraineurs mistaken for subjects with “cervical
arthrosis” were given more numerous, likely inappro-
priate, cervical spine radiography, and MRI, than
the migraineurs who had been correctly diagnosed.
Conversely, they were given fewer brain CT scans,
maybe due to neck pain misleadingly indicating a
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spine disorder. Moreover, the patients with migraine
mistaken for “cervical arthrosis” were more frequently
referred to the Emergency Department, suggesting an
inappropriate clinical management.** This entails a sig-
nificant cost for the patients and the healthcare system
alike.

Indeed, the data from our research confirm that an
under-misdiagnosis yields an under-mistreatment of
migraine, both symptomatic and prophylactic, in agree-
ment with previous findings that support a suboptimal
pharmacological management of migraine patients in
Italy.’ In particular, inadequate and/or incorrect use
of triptans for migraine (eg, abusers, elderly) has been
reported by another Italian study.®

Finally, the migraine patients in our study popu-
lation with the misdiagnosis of “cervical arthrosis”
reported to have turned more to non-pharmacological,
and quite possibly inappropriate, treatment eg, oste-
opathy, and other “alternative” interventions and had
used fewer triptans and pharmacological prophylaxes
than migraine sufferers with the correct diagnosis. It
has been demonstrated that an inadequate pharma-
cological treatment of an acute migraine attack and
prophylaxis may render migraineurs more likely to
develop chronicization and/or pharmacological abuse,
increasing the disecase burden.”!!

However, we are aware that this study does
have some limitations. First, the small sample size.
Moreover, in the absence of a biomarker, even the
current gold standard diagnostic system for migraine
(ie, a diagnosis made by a physician, according to in-
ternational criteria) is far from perfect, making it dif-
ficult to state that 1 diagnosis rendered by 1 physician
at 1 point in time was the “correct diagnosis.” The pre-
vious diagnoses were based on self-reported informa-
tion and not clinic records. As such, 2 issues were being
compared: a current diagnosis versus the memory of
past interactions with diagnosing physicians. There
was no way to know how reliable these memories were.
Even if the patients stated they could remember their
previous diagnoses perfectly, it may also have been
that the underlying disease state had changed since the
last visit with a diagnosing physician. Indeed, there
may also be a recall bias of the diagnoses reported by
the patients, that is, it cannot be ruled out that at least

some patients had received more than 1 diagnosis in
their numerous previous medical consultations, but
reported only the most recent. Moreover, our study
enrolled subjects who referred to 1 of 5 Headache
Centers (1 tertiary, 4 secondary) in 2 northern and
central Italian regions; therefore, such a sample of
migraine sufferers may not be representative of the
general migraine awareness in the whole of Italy.
Lastly,
Centers are more likely to be affected by a more se-

since patients who refer to Headache
vere and debilitating headache, they may well be
more interested in obtaining a more qualified level
of medical care; and, therefore, it is reasonable to
presume that their migraine awareness might be
higher than that of unselected migraineurs in the
general population. Indeed, the hypothesis that
migraine awareness in patients not referring to
Headache Centers is even lower and misdiagnoses
even more frequent cannot be excluded.

CONCLUSIONS

According to the findings of this study, the false
diagnostic myth of cervical arthrosis is still thriving
in Italy and a large proportion of migraine patients
remain without a correct diagnosis and/or clinical
management. In light of the prevalence and disability
related to this pathology, we welcome further and more
effective educational campaigns to promote increased
migraine diagnosis and awareness in Italy. The General
Practitioner would be one of the ideal targets for these
campaigns, as would even chemists as migraine suf-
ferers often turn to them for help. Moreover, a coop-
erative network involving neurologists and headache
specialists, along with other specialists, such as phar-
macologists, rehabilitation specialists, gynecologists;
ear, nose, and throat specialists; internal medicine op-
erators; and Emergency Department members, would
hopefully benefit from further education and help to
reduce the migraine burden, consequently leading to a
positive cost/benefit ratio for patients and healthcare
facilities alike.

Acknowledgements: E. Rota thanks Dr. Donata Guidetti,
chief of the Neurology Unit, Piacenza, Italy and Barbara
Wade for her linguistic advice.



STATEMENT OF AUTHORSHIP
Category 1

(a) Conception and Design
Franco Granella
(b) Acquisition of Data
Riccardo Zucco, Maria M. Cainazzo, Simona Guerzoni,
Teresa Catarci, Eugenia Rota
(c) Analysis and Interpretation of Data
Franco Granella

Category 2

(a) Drafting the Manuscript
Eugenia Rota
(b) Revising It for Intellectual Content
Franco Granella, Luigi A. Pini, Teresa Catarci

Category 3

(a) Final Approval of the Completed Manuscript
Eugenia Rota, Franco Granella, Simona Guerzoni,
Maria M. Cainazzo, Luigi A. Pini, Teresa Catarci

REFERENCES

1. Global Burden of Disease Study 2013 Collaborators.
Global, regional, and national incidence, preva-
lence, and years lived with disability for 301 acute
and chronic diseases and injuries in 188 countries,
1990-2013: A systematic analysis for the Global Burden
of Disease Study 2013. Lancet. 2015;386:743-800.

2. Miller S, Matharu MS. Migraine is underdiagnosed
and undertrated. Practitioner. 2014;258:19-24.

3. Lipton RB, Dodick D, Sadovsky R, et al. A self-
administered screener for migraine in primary care:
The ID Migraine validation study. Neurology. 2003;61:
375-382.

4. Brighina F, Salemi G, Fierro B, et al. A validation
study of an Italian version of the “ID Migraine”.
Headache. 2007;47:905-908.

5. Cevoli S, D’Amico D, Martelletti P, et al. Under-
diagnosis and undertreatment of migraine in Italy:
A survey of patients attending for the first time 10
headache centres. Cephalalgia. 2009;29:1285-1293.

6. Viticchi G, Falsetti L, Pettinari P, Provinciali L,
Silvestrini M, Bartolini M. Headache in a population of
hospital workers. Neurol Sci. 2014;35(Suppl. 1):157-158.

7. Viticchi G, Falsetti L, Buratti L, et al. Migraineurs and
self-consciousness of illness in a population of hospital
workers. J Headache Pain. 2015;16(Suppl. 1):A71.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Month 2019

. Catarci T, Baldinetti F, Granella F. The burden of

migraine in a sample of doctors of an Italian gen-
eral hospital in Rome. In: Olesen J, Steiner TJ, Lipton
RB, eds. Reducing the Burden of Headache. Oxford:
Oxford University Press; 2003:197-201.

. Diamond S, Bigal ME, Silberstein S, Loder E, Reed

M, Lipton RB. Patterns of diagnosis and acute and
preventive treatment for migraine in the United States:
Results from the American Migraine Prevalence and
Prevention study. Headache. 2007;47:355-363.

Wang X, Sun J, Xing Y, Zhou H, Zhao Y, Zhu Y. The
prevalence and awareness of migraine among uni-
versity students in Harbin, China. J Oral Facial Pain
Headache. 2015;29:384-389.

Dodick DW. Migraine. Lancet. 2018;391:1315-1330.
Calhoun AH, Ford S, Millen C, Finkel AG, Truong
Y, Nie Y. The prevalence of neck pain in migraine.
Headache. 2010;50:1273-1277.

Viana M, Sances G, Terrazzino S, Sprenger T,
Nappi G, Tassorelli C. When cervical pain is actu-
ally migraine: An observational study in 207 patients.
Cephalalgia. 2018;38:383-388.

Headache Classification Committee of the Interna-
tional Headache Society (IHS). The International
Classification of Headache Disorders, 3rd edition
(beta version). Cephalalgia. 2013;33:629-808.
Langemark M, Olesen J. Pericranial tenderness in ten-
sion headache. A blind, controlled study. Cephalalgia.
1987;7:249-255.

Rota E, Evangelista A, Ceccarelli M, et al. Efficacy
of a workplace relaxation exercise program on mus-
cle tenderness in a working community with headache
and neck pain: A longitudinal, controlled study. Eur
J Phys Rehabil Med. 2016;52:457-465.

Di Piero V, Altieri M, Conserva G, Petolicchio B,
Di Clemente L, Hettiarachchi J. “General Practitioners’
Co-operative” of the Casilino district of Rome. The
effects of a sensitisation campaign on unrecognised
migraine: The Casilino study. J Headache Pain.
2007;8:205-208.

Giaccone M, Baratta F, Allais G, Brusa P. Prevention,
education and information: The role of the commu-
nity pharmacist in the management of headaches.
Neurol Sci. 2014;35(Suppl. 1):1-4.

Cady RK, Schreiber CP. Sinus headache or migraine?
Considerations in making a differential diagnosis.
Neurology. 2002;58(9 Suppl. 6):S10-S14.

Giffin NJ, Ruggiero L, Lipton RB, et al. Premonitory
symptoms in migraine: An electronic diary study.
Neurology. 2003;60:935-940.



Headache

21.

22.

23.

24,

25.

26.

217.

28.

29.

Calhoun AH, Ford S, Pruitt AP. Presence of neck
pain may delay migraine treatment. Postgrad Med.
2011;123:163-168.

Blumenfeld A, Siavoshi S. The challenges of cervico-
genic headache. Curr Pain Headache Rep. 2018;22:47.
Bartsch T. Migraine and the neck: New insights from
basic data. Curr Pain Headache Rep. 2005;9:191-196.

Jull G, Hall T. Cervical musculoskeletal dysfunction
in headache: How should it be defined? Musculoskelet
Sci Pract. 2018;38:148-150.

Kosaras B, Jakubowski M, Kainz V, Burstein R.
Sensory innervation of the calvarial bones of the
mouse. J Comp Neurol. 2009;515:331-348.

Burstein R, Blake P, Schain A, Perry C. Extracranial
origin of headache. Curr Opin Neurol. 2017;30:
263-271.

Noseda R, Melo-Carrillo A, Nir RR, Strassman AM,
Burstein R. Non-Trigeminal nociceptive innervation
of the posterior dura: Implications to occipital head-
ache. J Neurosci. 2019;39:1867-1880.

Goadsby PJ, Bartsch T. On the functional neuroanat-
omy of neck pain. Cephalalgia. 2008;28:1-7.

Ashina S, Bendtsen L, Lyngberg AC, Lipton RB,
Hajiyeva N, Jensen R. Prevalence of neck pain in

30.

31.

32.

33.

34.

35.

migraine and tension-type headache: A population
study. Cephalalgia. 2015;35:211-219.

Bragatto MM, Bevilaqua-Grossi D, Benatto MT,
et al. Is the presence of neck pain associated with
more severe clinical presentation in patients with
migraine? A cross-sectional study. Cephalalgia. 2019:
333102419854061. doi:10.1177/03331024198540061.
Luedtke K, Starke W, May A. Musculoskeletal
dysfunction in migraine patients. Cephalalgia.
2018;38:865-875.

Florencio LL, Chaves TC, Carvalho GF, et al. Neck
pain disability is related to the frequency of mi-
graine attacks: A cross-sectional study. Headache.
2014;54:1203-1210.

Minen MT, Loder E, Friedman B. Factors associated
with emergency department visits for migraine: An
observational study. Headache. 2014;54:1611-1618.
Insinga RP, Ng-Mak DS, Hanson ME. Costs associated
with outpatient, emergency room and inpatient care for
migraine in the USA. Cephalalgia. 2011;31:1570-1575.
Panconesi A, Pavone E, Vacca F, Vaiani M, Banfi R.
Triptans in the Italian population: A drug utiliza-
tion study and a literature review. J Headache Pain.
2008;9:71-76.


https://doi.org/10.1177/0333102419854061

