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The presence of aura is not related to changes in
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Abstract
Background: Migraine is related to musculoskeletal impairment of the neck and the chronicity of migraine
is related to greater disability levels. However, it is not known if other forms of migraine, such as migraine
with aura, is related to a different pattern of neck impairment.

Objective: To assess the musculoskeletal and clinical aspects of the neck in patients with migraine with
and without aura.

Methods: Up to 125 consecutive patients diagnosed with migraine according to the ICHD-III were recruited
from a tertiary headache clinic. Patients were classi�ed by the presence of aura into two groups: migraine
with aura (MA, n=37) and migraine without aura (MoA, n=88). The self-report of neck pain was assessed
and patients completed the Neck Disability Index (NDI) questionnaire. Furthermore, patients performed
the Flexion Rotation Test (FRT) and the Cranio-Cervical Flexion Test (CCFT). Results of all outcomes were
contrasted between groups through Mann-Whitney and Qui-square tests.

Results: There was no association between the presence of aura and self-report of neck pain (x²: 1.32,
p=0.25). No differences were veri�ed between groups regarding presence of neck disability (MA: 10.73,
SD: 6.22; MoA: 9.63, SD:8.13, p=0.25) or disability severity (x²=6.17, p=0.10). Groups did not differ
regarding the FRT (MA: 35.07°, SD: 7.90 and MoA: 34.60°, SD: 8.70, t=-0.22, p=0.83) and there was no
association between positive FRT and presence of aura (x²=3.35, p=0.07). The CCFT did not demonstrate
differences among the two groups either (x²=1.65, p=0.80).

Conclusion: There is no association between migraine aura and presence or disability of neck pain,
reduced superior cervical mobility or reduced neck performance. It is expected to �nd similar neck pro�le
during the clinical assessment of patients with migraine with and without aura.

Introduction
The presence of pain and dysfunction in the cervical area are often veri�ed in patients with migraine.1-4

Evidence has shown that these patients present a reduction of the cervical range of motion,4-8 motor
control alterations and changes in the performance of the cervical muscles.9, 10 However these aspects
may not be equally observed for all migraineurs. It is established that patients with chronic migraine
present a greater prevalence of neck dysfunction including articular, muscular and sensitivity aspects
compared to episodic migraine.3, 8-10

According to the International Headache Society,11 migraine can also be classi�ed according to the
presence of aura. This phenomena is present in one-third of the patients, preceding or accompanying a
migraine attack.11, 12 Some authors claim that migraine with aura can be considered a distinct entity,13, 14

however it is not considered a consensus.15-18 But still and all, it is veri�ed in patients with aura some
additional comorbidities in comparison to those without aura. Patients with aura present alterations in
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the neuromuscular transmission,19 greater prevalence of ischemic-like lesions, functional and structural
changes in the brain.17, 20-22 Patients with and without aura may respond differently to migraine therapy,
and those with aura present higher anxiety and depression levels.17, 18, 23 Furthermore, the aura is also
associated with cutaneous and visual allodynia,24, 25 balance control de�cits,26, 27 and with the presence
of vestibular symptoms.27, 28

However, to the best of our knowledge, the differences between migraine with and without aura regarding
neck pain and dysfunction have not been studied so far.  It is already established that balance de�cits
and vestibular symptoms are frequently linked to neck pain,29-31 muscle fatigue,32-35 reduced range of
motion36 and to dysfunction of the superior cervical joints.35 Since patients with aura present balance
dysfunction and vestibular symptoms in comparison to patients without aura; and the neck plays a
relevant role in the postural control, it can be hypothesized that patients with aura may present greater
cervical impairment. Therefore, the aim of this study was to investigate if the presence of aura is related
to a greater impairment of the superior cervical range of the motion, decrement of neck muscles
performance and greater self-report and impairment of neck pain, compared to patients with migraine
without aura.

Methods
Sample

Between November 2016 and July 2017, 159 consecutive patients were screened for this cross-sectional
study from a university based tertiary headache clinic in Ribeirão Preto, Brazil. It was included in the
study males and females between the ages 18 and 55, diagnosed by neurologists specialists in headache
according to the International Classi�cation of Headache Disorders (ICHD-III).11

Exclusion criteria encompassed any of the following: self-report of neck injury/trauma, patients who have
undergone cervical/cranial nerve block in the past three months, pregnancy, history of infection, with a
migraine attack during the assessment, diagnosis of other concomitant headaches, and patients with any
other rheumatic or chronic disease such as �bromyalgia, neuralgias or self-report of vestibular disease.

Among the 159 patients, 34 (21.3%) were excluded due to presence of concomitant headache diagnosis
(n=12, 7.5%), �bromyalgia, diabetes and psychiatric disorders (n=10; 6.2%), and abortive medication
overuse (n=5; 3.1%). Furthermore, 7 patients (4.4%) were additionally excluded for not completing all the
assessment procedures required for this study. Therefore, 125 subjects were included in this study and
allocated in one of the two groups: migraine without aura (MoA, n= 88) and migraine with aura (MA,
n=37) (Figure 1). This study was approved by the Local Ethics Committee (process num.: 16692/2012)
and all patients provided written consent before the data collection.

Procedures
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Initially, subjects �lled a structured questionnaire containing general information such as sex, age,
headache frequency (days/month), attacks intensity (numeric visual scale, NVS), attack average duration
(hours), headache onset (years), self-report of neck pain. Furthermore, they completed the neck disability
index (NDI) questionnaire.37 The NDI is composed by 10 questions measuring the in�uence of neck pain
on daily activities including personal care aspects, sleep quality and reading, among others. The scores
are from 0 to 50 and the patient can be classi�ed in one of the disability levels as follows: mild (5 to 14
points), moderate (15 to 24 points), severe (25 to 35 points) and complete disability (36 or more
points).37

Subsequently, a blinded physiotherapist assessed the patients through two physical tests, the Flexion
Rotation Test (FRT) and the Craniocervical Flexion Test (CCFT). Both tests are considered part of a cluster
suggested in the assessment of patients with headaches.38

The Flexion Rotation Test (FRT) aims to assess the passive range of motion (ROM) of the superior
cervical segment (C1-C2).39 Patients were instructed to lay on their back, and with maximal �exion of the
cervical spine (supported by the assessor), were submitted to a passive rotation for both sides. The ROM
was measured by the CROM® (CROM Performance Attainment Associates, St. Paul, MN, USA). The test
was interrupted when the assessor felt a block sensation during the range of motion or when the patients
reported pain. A positive test was veri�ed when the ROM was lower than 34o, 10o less than the maximal
ROM (44o).39, 40

The CCFT assesses the neuromotor performance of the deep �exors of the cervical spine (Longus Capitis
and Colli).41 Patients were instructed to lay on their back and perform an active craniocervical �exion
during 10 seconds, monitored by pressure feedback unit – Stabilizer Pressure Biofeedback®, Chatanooga,
Hixson, TN, USA. The test is composed by the following 5 progressive stages of pressure, with 10
seconds of duration each one: (1) 20 mmHg, (2) 22 mmHg, (3) 24 mmHg, (4) 28 mmHg, and (5) 30
mmHg.41, 42 Patients performed a familiarization trial before the test in order to ensure the correct
performance of the head movement, in order to avoid compensation. The test was interrupted when
patients reported pain or demonstrated activation of the super�cial �exors of the cervical spine
(Sternocleidomastoid and the Anterior Scalene), perceived by the assessor through palpation.42

Statistical Analysis

A priori sample size calculation was performed based on a pilot study with 10 participants in each group.
To detect a minimal difference of 6 degrees in the FRT (ES: 0.81), with power of 80% and α=5%, it was
required a minimum of 24 participants in each group. For a power of 80% in the detection of stages
differences in the CCFT, it was required at least 35 subjects in each group (ES: 0.82). The sample size
calculation was performed in the GPower 3.0.10 software.

Descriptive analysis of the data was performed by means of percentage, average and standard derivation
(SD). The Shapiro-Wilk test was used to check normal distribution of the data, and it was veri�ed just for
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the FRT outcome (p=NS).

Prevalence of neck pain among groups were veri�ed through the Qui-square test, and mean scores of the
NDI questionnaire were compared by the Mann-Whitney test. The severity categories of both NDI was
also compared among groups through the Qui-square test. For the FRT, independent t-Student test was
employed to compare the average of groups. The Qui-square test was used to compare the prevalence of
a positive FRT test and the stages of the CCFT test among groups. The statistical analysis was
performed in the SPSS 20.0 software considering a signi�cance level of 5%.

Results
The demographic and clinical sample data are presented at Table 1. It was veri�ed greater prevalence of
women in both groups (MoA, n=72, 81.8%; and MA, n=36, 98%), with higher proportion in the MA
compared to the MoA group (p=0.02). There were no differences between groups regarding age (MA:
36.38, SD: 10.51; MoA: 35.35, SD:10.67, p=0.69), migraine frequency (MA: 14.34, SD: 9.04; MoA: 14.81,
SD: 10.07, p=0.93), disease onset in years (MA: 12.78, SD: 10.09; MoA: 14.18, SD: 10.00, p=0.45),
migraine intensity (MA: 7.51, SD: 2.74; MoA: 7.54, SD: 3.15, p=0.57), and attack duration (MA: 17.41, SD:
18.23; MoA: 24.39, SD: 29.75, p=0.72).

The self-report of neck pain was not associated with the presence of aura (x²: 1.32, p=0.25). Furthermore,
the NDI average score did not differ among groups (MA: 10.73, DP: 6.22 and MoA: 9.63, DP: 8.13, p=0.25)
and the presence of aura was not associated with greater severity of neck impairment, according to the
categorical classi�cation of the NDI (NDI: x²=6.17, p=0.10, Table 1).

No ROM differences were observed between the MA and MoA groups in the FRT (MA: 35.07o, DP: 7.90o,
and MoA: 34.6o, DP: 8.70o, t=-0.21, p=0.83). The groups also did not present differences regarding the
distribution of positive FRT (MA: 48%, MoA: 64%, x²: 3.35, p=0.07) (Table 2). In the CCFT, no association
was observed between presence of aura and each test stage: (1) MA 32%, MoA 23%; (2) MA 24%, MoA
33%; (3) MA 24%, MoA 24%; (4) MA 8%, MoA 10%; (5) MA 11%, MoA 6.8% (x²=1.65, p=0.80) (Table 3).

Discussion
Our �ndings were opposite to our initial hypothesis, since the presence of aura was not associated with
worse neck mobility or poor performance of the cervical muscles. The presence of neck pain and neck
disability was not greater in patients with aura either.

Our hypothesis was based on the current evidence of an association between aura and an increased
number of comorbidities, including cutaneous allodynia,24 balance impairment, and vestibular
symptoms, in contrast to patients without aura.26, 27, 43 Among the potential etiologies for developing
these particular symptoms, the neck dysfunction and pain are described to have a signi�cant role.29-31, 44

Neck pain,31 muscle fatigue,32-34 trigger points,34 and reduced neck range of motion36 can be related to
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abnormal afferences arising from the joints and muscle receptors. Therefore, it can potentially drive a
mismatch between the neck, vestibular and visual inputs in the Central Nervous System (CNS).30, 36 The
divergent information regarding the head position in relation to the body received by the CNS is often
related to postural instability, vestibular symptoms and nystagmus.30, 31, 36, 45

In fact, recent studies have demonstrated balance impairment also in patients with idiopathic neck pain31

and in patients with headaches related to the neck, such as cervicogenic46 and tension-type headache.47-

49 In this way, we would suppose that the balance impairment demonstrated in patients with aura could
be related to a greater neck dysfunction, since neck pain is very prevalent in migraine population1, 4, 50

and the aura is related to an altered neuromuscular transmission.19

The absence of differences regarding the neck impairment between groups potentially reveal a small
contribution of the peripheric afferences from the neck to the balance instability or vestibular symptoms
veri�ed in patients with aura. Indeed, previous studies have suggest that these symptoms may have a
central etiology, related to alterations in the cerebellum,51, 52 vestibular and visual systems.48, 49, 53-56 On
the other hand, patients with cervicogenic and tension type headache would present balance alterations
due the altered cervical afferent input, in a similar pro�le of patients with idiopathic neck pain.46, 47, 49

The presence of neck pain in migraineurs is also related to worse clinical presentation, including greater
severity of cutaneous allodynia, reduced upper cervical mobility, and worse performance in the
Craniocervical Flexion Test.44 Despite allodynia is more prevalent in patients with aura,24 no differences
regarding the remaining outcomes were found.

It is important to highlight that our study did not stratify patients according to the chronicity of migraine
frequency, but patients with this condition were distributed equally among both study groups. This design
was chosen since our aim was to verify the possible in�uence of aura on the musculoskeletal neck
features. Furthermore, there are already extensive evidence regarding the negative effect of frequency
chronicity in migraine patients including greater neck disability10 and range of motion reduction,57

frequency of allodynia symptoms,58 increased activity of super�cial neck extensor muscles,9 altered
muscle performance,59 greater prevalence of vestibular symptoms28 and balance changes.26

Translating into clinical practice, health professionals should consider the chronicity of migraine
frequency as an important factor, which would in�uence results of clinical assessment regarding neck
musculoskeletal features, balance tests and vestibular symptoms. However, it is not expected to �nd
greater neck impairment in patients with aura in comparison with migraineurs without aura. Gathering all
these study results together, insights for the clinical practice can be drawn and would allow clinicians to
propose tailored interventions, increasing the treatments success chances in the management of this
disabling condition.

We describe the absence of balance assessment as one limitation of our study, since direct conclusions
between presence of aura, neck impairment, and balance changes would be better understood. However,
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previous �ndings allow us to speculate possible associations among these factors. 24-31, 35 It is important
to highlight that these data are from a tertiary headache clinic and differences among distribution of
female and males was found in our sample. These aspects may have in�uenced our results, despite the
absence of difference for all outcomes between groups.

Despite the study limitations, to the best our knowledge, this is the �rst study that explored the in�uence
of aura on the neck symptomatology. Based on reliable tests60, 61 widely used in the clinical practice, we
can suggest that the aura is not related to a greater neck impairment. We believe that it adds to the
current literature in the �eld and would contribute to the decision making in clinical practice.

Conclusion
Migraine with aura is not associated to the presence and disability related to neck pain, compared to
patients without aura. Furthermore, it is also not related to reduced range of motion of the superior
cervical segment, neither to lower neck muscular performance. Clinical approach for the migraineurs’
neck should take into account individual musculoskeletal features, but not the presence of migraine aura.
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Table 1. Sample demographic and clinical data represented by percentage (%) or mean (SD) of
patients with migraine with (MA) and without aura (MoA).

 

 

 MA (n=37) MoA (n=88) p  
Sex     

Females 36 (97%) 72 (82%) 0.02  
Males 1 (3%) 16 (18%)  

Age 36.39 (10.51) 35.35(10.67) 0.69  
Headache     

Frequency (monthly) 14.34 (9.04) 14.81 (10.07) 0.93  
Migraine onset (years) 12.78(10.09) 14.18 (10.0) 0.45  
Pain intensity (NPS: 0-10) 7.51 (2.74) 7.54 (3.15) 0.58  
Pain duration (hours) 17.41 (18.23) 24.39 (29.75) 0.72  

Neck Pain     
Yes 29 (78%) 60 (68%) 0.25  
No 8 (22%) 28 (32%)  

NDI score 10.73 (6.22) 9.63 (8.13) 0.25  
NDI classification     

No disability  7 (19%) 29 (33%) 0.10  
Mild disability  21 (57%) 35 (40%)  
Moderate disability 9 (24%) 18 (20.5%)  
Severe disability 0 6 (7%)  
Complete disability 0 0  

NPS: numeric pain scale.  
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Table 2. FRT results of patients with migraine with (MA) and without aura (MoA).

 

 

Flexion Rotation Test MoA (n=88) MA (n=37) p x  

FRT degrees (Mean, SD) 35.07 (7.90) 34.6 (8.70) 0.83   

Positive 56 (64%) 20 (48%) 0.07 3.35  

Negative 32 (36%) 22 (52%)  

FRT: flexion rotation test.
     

Table 3. CCFT results of patients with migraine with (MA) and without aura (MoA).

 

 

Stages MA (n=37) MoA (n=88) p  

22 mmHg 12 (32%) 23 (26%) 0.80  

24 mmHg 9 (24%) 29 (33%)  

26 mmHg 9 (24%) 21 (24%)  

28 mmHg 3 (8%) 9 (10%)  

30 mmHg 4 (11%) 6 (6.8%)  

CCFT: craniocervical flexion test.  
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Figure 1

Figure 1. Flow diagram of the sample selection.
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