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Abstract 

Background: Non‑pharmacological approaches for the management of migraine exhibit low to moderate effective‑
ness due to a lack of high‑quality randomized clinical trials. In fact, previous studies applied isolated techniques, which 
were not representative of common clinical practice. A multimodal approach for migraine may benefit these patients 
more than isolated approaches. This randomized clinical trial aims to determine the effectiveness of a multimodal 
protocol combining manual therapy, exercise, and therapeutic pain neuroscience education versus the application of 
manual therapy or pain neuroscience education alone in patients with migraine.

Methods: This clinical trial will include 75 individuals of both sexes, aged between 18 and 55 years, with migraine. 
Participants will be randomized into three groups: the therapeutic pain neuroscience education (TPNE; n = 25) group, 
the manual therapy (MT; n = 25) group, and the multimodal (MM; n = 25) group. The TPNE group will receive one 
orientation session on migraine and pain self‑management, and recommendations for daily active stretching and 
walking, with subsequent therapist monitoring. The MT group will receive manual therapies targeting musculoskel‑
etal disorders of the cervical spine. The MM group will receive manual therapies targeting musculoskeletal disorders 
of the cervical spine, active neck exercises, and therapeutic pain neuroscience education. The treatment period will 
last 12 weeks. The primary outcome will be the headache impact, measured using the Headache Impact Test (HIT‑6). 
Secondary outcomes will include migraine frequency and intensity, cervical mobility and strength parameters, neck 
pain‑related disability, kinesiophobia, cutaneous allodynia, pain‑related catastrophizing, quality of life, and self‑per‑
ception of change. All outcomes will be evaluated at the fourth, eighth, and twelfth weeks of the treatment period. 
Primary and secondary clinical outcomes, such as headache impact, frequency, and intensity, will also be evaluated at 
the 1‑, 2‑, and 4‑month follow‑ups.
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Background
Migraine, a neurological disease, is considered the sec-
ond leading cause of disability, affecting one billion peo-
ple worldwide [1]. This disease is characterized by attacks 
of unilateral, recurrent, pulsating headache of moderate 
to severe intensity that lasts for 4–72  h and increases 
with daily routine or physical activity, and may be accom-
panied by nausea and/or photophobia and phonophobia 
[2]. Currently, pharmacological treatment has the high-
est level of evidence for managing migraine [3]. How-
ever, non-pharmacological approaches [4, 5], for e.g., 
acupuncture, self-management techniques, pain neu-
roscience education, relaxation strategies, mindfulness, 
and physical therapy [5–7], are also extensively used by 
patients.

Physiotherapy, a conservative, non-invasive, non-
pharmacological intervention, is used as an adjuvant to 
pharmacological treatment of headache, and presents 
evidence of decreasing the frequency and intensity of 
migraine attacks [8–11]. Manual therapy with trigger 
point release, spinal mobilization/manipulation, and cer-
vical stretching, present similar evidence to pharmaco-
logical therapy for reducing the frequency and intensity 
of headache [9, 10, 12, 13]. Moreover, there is also mod-
erate- to low-level evidence for electrotherapy [14] and 
aerobic exercises [11, 15] for migraine. However, these 
techniques have been tested only separately, without 
associating them with different headache management 
approaches.

Therapeutic pain neuroscience education has also been 
shown to be an evidence-based clinical approach that 
provides additional benefits, when associated with phar-
macological therapy, for reducing headache frequency 
[16–18]. Kindelan-Calvo et al. [19] found strong evidence 
supporting an improvement in disability and a decrease 
in the frequency of headaches after the application of 
therapeutic pain neuroscience education in migraineurs.

Craniocervical exercises may also be beneficial for 
patients with migraine, as they have proven to be effec-
tive in individuals with neck pain and other headaches 
associated with cervical spine impairments [20–22]. 
However, no systematic review has determined its effec-
tiveness in this population. Considering the decrease 
in cervical muscular performance [23, 24] and cervical 
muscle resistance [25] in women with migraine, these 

patients could also benefit from associated exercise pro-
grams. It has already been proven that different musculo-
skeletal and functional dysfunctions accompany migraine 
headaches. Furthermore, it has been suggested that 
patients with migraine could benefit from multimodal 
treatment that includes relaxation techniques, manual 
therapy, stretching, and active neck exercises, in addition 
to therapeutic pain neuroscience education. No study has 
investigated the additional effects of these interventions 
in a population with migraine.

The primary aim of this randomized clinical trial will be 
to determine the effectiveness of a multimodal approach 
combining manual therapy, exercises, and therapeutic 
neuroscience pain education on the severity of headache 
in individuals with migraine. The secondary aims will 
be to determine its effectiveness on headache frequency 
(days/month), intensity, pressure pain sensitivity, cervi-
cal mobility, and related functions. We will also analyze if 
there were effects on neck pain-related disability, cutane-
ous allodynia, kinesiophobia, pain-related catastrophiz-
ing, global self-perception of change, and the patient’s 
quality of life. Thus, we hypothesize that the multimodal 
physical therapy protocol, which associates multiple 
interventions with patient education, will help reduce 
migraine disability, when compared to the application of 
each intervention alone.

Methods
Design
A three-armed, parallel-group, randomized clinical 
trial with a 12-week treatment protocol and follow-up 
assessments after 1, 2, and 4  months will be conducted 
according to CONSORT guidelines [26]. This treatment 
protocol will be described in accordance with the SPIRIT 
recommendations [27].

Setting
The study will adhere to the guidelines provided by the 
International Headache Society (IHS) for clinical trials, 
with respect to the inclusion and exclusion criteria, out-
come measures, and statistical analysis. The study pro-
tocol has been approved by the local ethics committee 
(CAAE 36575220.5.0000.5440), and the trial was regis-
tered under the access code RBR-7s22c75 in the Regis-
tro Brasileiro de Ensaios Clínicos (ReBEC) in December 

Discussion: The results of this randomized clinical trial may provide high‑quality clinical evidence of the effects of 
non‑pharmacological treatment options for the management of migraine.

Trial registration: This study was registered under the access code RBR‑ 7s22c 75 in the Registro Brasileiro de Ensaios 
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2020. All participants will receive and sign an informed 
consent form before the beginning of the trial.

The evaluations and interventions will be conducted at 
the Hospital das Clínicas of the Ribeirão Preto Medical 
School of the University of São Paulo (HCFMRP-USP) 
and the Laboratory of Evaluation of Posture and Human 
Movement of the Ribeirão Preto Medical School. The 
study will include three primary researchers; two will be 
responsible for data collection, and the third one will be 
responsible for treatments.

Participants
Inclusion criteria are individuals of both sexes, aged 
between 18 and 55  years, and diagnosed with migraine 
according to the 3rd edition of the IHS (ICHD-III), with 
at least three days of migraine per month in the previous 
month.

Exclusion criteria will include other concomitant pri-
mary/secondary headaches, history of facial or neck 
trauma, history of cervical disc herniation or cervical 
osteoarthritis, any systemic degenerative disease (e.g., 
rheumatoid arthritis, lupus erythematosus), pregnancy, 
physiotherapeutic treatment of the craniocervical region 
in the previous year, and/or having started a new phar-
macological treatment for migraine in the 3 months prior 
to participating in the trial.

Interventions
Therapeutic pain neuroscience education (TPNE)
Twenty-five participants will be randomly assigned 
to this group, which will be the active control group. 
They will attend a single appointment of approximately 
60  min aimed at addressing pain neuroscience educa-
tion, adapted from the protocol by Holroyd et al. [16] and 
complemented with materials from the Pain Research 
group (Brazil) [28] for neuroscience-based pain edu-
cation. The therapist, with 4  years of clinical experi-
ence in this approach, will instruct the subjects on the 
pathophysiology of migraine, identification of prodro-
mal warning signs and possible triggers, management of 
disease-related behavioral skills, and training relaxation 
techniques (stretching, deep breathing, progressive mus-
cle relaxation, and relaxation images) in a single session, 
of approximately 50  min [16]. In addition, the partici-
pants will receive educational material containing home-
based recommendations for daily activities during the 
12  weeks of treatment, including those on self-manage-
ment of migraine attacks, self-massage, active stretching, 
and the practice of physical activities, such as walking 
for 30–40  min. Patients reporting vestibular symptoms 
and/or a history of falls will also be instructed to perform 
basic home exercises to control balance, with both eye 
and head movements [29]. After this session, participants 

will be contacted weekly by the therapist through phone 
calls or mobile messages to assess their orientations 
adherence and solve any questions or problems regarding 
the exercises.

Manual therapy (MT)
Twenty-five participants will be randomly assigned 
to this group and will receive treatment once a week, 
for 12  weeks, with each session lasting approximately 
40 min, from a physical therapist with 4 years of clinical 
experience. The protocol of this group was based on the 
protocol by Bevilaqua-Grossi et  al. [9], with no home-
based orientations.

It consist of the following five steps: 1, Diaphragmatic 
respiratory training for 5  min guided by the therapist 
[9, 30], combining a profound inhalation using the dia-
phragm and a gentle exhalation which ends up with a 
conscious contraction of abdominal muscles; 2, cervi-
cal spine traction mobilization for another 5  min, with 
slow, progressive, and intermittent traction of the occiput 
timed with the diaphragmatic breathing [31]; 3, deep 
massage and myofascial release of craniocervical mus-
cles for 15 min, especially the suboccipital, upper trape-
zius, sternocleidomastoid, and scalene muscles; 4, 10 min 
to trigger points ischemic compression, applying a 90  s 
compression at a maximum of six trigger points identi-
fied in the craniocervical muscles according to the most 
recent criteria [32]. The points to be treated will be cho-
sen according to the intensity of pain at that point (0–10) 
and reproduction of headache symptoms. The session 
will end up at the fifth step, which consist of three repeti-
tions in each direction of passive stretching of neck mus-
cles (flexion, lateral flexion, and rotation associated with 
ipsilateral flexion) sustained by 30 s.

Multimodal group
The participants randomly allocated to the multimodal 
group will receive treatment from a physical thera-
pist with 4  years of clinical experience, once a week, 
for 12  weeks, with each session lasting approximately 
50 min. The proposed protocol is based on the available 
evidence using isolated treatments for the management 
of the most prevalent musculoskeletal disorders observed 
in patients with migraine [9, 33]. Treatment will consist 
of combined techniques for relaxation, stretching, and 
myofascial release, focusing primarily on craniocervi-
cal muscles, with an exercise program for the cervical 
muscles as proposed by Falla et al. [33], as well as thera-
peutic pain neuroscience education. Participants will be 
instructed to practice cervical exercises once a day dur-
ing the treatment period, with weekly reminders sent via 
SMS, WhatsApp®, or e-mail to perform these exercises.
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The first treatment session will cover the same thera-
peutic pain neuroscience education program as the 
TPNE group [16, 28]. During treatment, time will be 
reserved during the session to reinforce and continue the 
pain education. The participants will receive in the initial 
session an educational material containing home-based 
recommendations for daily activities during the 12 weeks 
of treatment.

The participants will receive educational material con-
taining home-based recommendations for daily activi-
ties during the 12  weeks of treatment, including those 
on self-management of migraine attacks, self-massage, 
active stretching, and the practice of physical activities, 
such as walking for 30–40 min.

From the second session, the protocol will follow the 
same interventions mentioned in the MT, changing 
only the time of massage/myofascial release to five min, 
adding 15  min to the active flexor and extensor muscle 
exercises [33], and 5 final minute of general orientation 
[16, 19]. The exercise program will consist of two stages, 
adapted from the protocol described by Falla et al. [33]. 
The first stage will last 8 weeks, consisting of flexion and 
extension exercises of the cervical spine. The incremen-
tal craniocervical flexion will be performed in a relaxed 
supine position, without a pillow, in two sets of 10 repeti-
tions with 10 s of support. For craniocervical extension, 
participants will perform craniocervical extension, flex-
ion, and rotation in a supine position with elbows sup-
ported, keeping the cervical spine neutral. Two sets of 
10 repetitions will be carried out, which can progress to 
up to three sets of 10 repetitions. The series, repetitions, 
or time of support in the posture will increase according 
to the patient’s tolerance. There will be an adjustment 
of the schedule if the participant is unable to perform 
it. The second stage will be 4 weeks in duration and will 
feature high-load exercises, both for flexion and exten-
sion, with the head weight as the load. Head flexion will 
be preceded by cervical flexion in the supine position, in 
three series of the 15 repetitions, and maintained until 
the end of the protocol. For the neck extension exercise, 
the patients will be instructed to keep the craniocervical 
region in the middle position while extending the cervi-
cal region, which will be performed in 4-pt kneeling. This 
will also be done in three series of the 15 repetitions until 
completion of the protocol.

The general orientation time will be dedicated to com-
plementing the patient’s therapeutic pain neuroscience 
education, reinforcing the orientation and management 
approach of the first session, and to solve the possible 
existing doubts of the participants.

Individuals from all intervention’s groups will be 
advised not to start any new treatment and not change 
their current medication use during the trial. There will 

be no possibility to change allocated interventions and 
treatments will be discontinued only if the participant 
request.

Outcomes
Primary
The primary outcome will be headache impact, meas-
ured using the Headache Impact Test (HIT-6), requiring 
a decrease of at least 6 points in the headache-related 
impact measured by the HIT-6 [34], which will be applied 
at the baseline, and at four, eight, and 12 weeks of treat-
ment, and at follow-ups at 1, 2, and 4 months.

Secondary
The secondary outcomes will be as follows: frequency of 
migraine, intensity of migraine, pressure pain threshold, 
cervical range of motion, cervical muscle strength, upper 
cervical mobility, cervical muscle performance, disability 
related to neck pain, cutaneous allodynia, kinesiophobia, 
pain-related catastrophizing, quality of life, and percep-
tion of clinical change. All secondary outcomes will be 
measured at the fourth, eighth, and twelfth week. The 
frequency and intensity of migraine will also be evaluated 
at the 1-, 2-, and 4-month follow-ups.

Sample size
The sample size was calculated for the primary outcome, 
the HIT-6. It was based on a mean reduction of six points 
and a standard deviation of 6.03, while adopting a signifi-
cance level (α) of 0.05 and power of 90%. We estimated 
21 individuals per group, and considering a 15% loss 
to follow-up, 25 individuals per group will be required. 
Therefore, 75 individuals will be included in this clinical 
trial. An effect size of ≥ 6 points at HIT-6 is the minimum 
clinically important difference (MCID) for this scale [34]. 
The standard deviation was derived from a sample of 
nine volunteers from our database of previous studies.

Recruitment
Participants will be recruited from the Headache Out-
patient Clinic of a university hospital and from the local 
population through advertisements via social media (Ins-
tagram®, Facebook®), and local university radio.

Randomization and blinding
Participants will be randomly allocated into three groups: 
the therapeutic pain neuroscience education (TPNE) 
group, the manual therapy (MT) group, and the multi-
modal (MM) group. Randomization will be performed by 
opening previously enumerated opaque envelopes. Each 
brown, opaque envelope will contain a paper identifying 
the group the participant is to be allocated to. This dis-
tribution will be made in a sequential order, randomized 
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on Excel® by an external researcher. Randomization will 
be performed in blocks of 15 envelopes with five of each 
available group to match the groups’ sample. Two physi-
otherapists will be responsible for the evaluations. They 
will be blinded to the treatment allocation group. A phys-
iotherapist will also be responsible for the group inter-
ventions and will be blinded to the results obtained in the 
evaluations.

Data collection
Potentially eligible subjects, who have signed the con-
sent form to participate in this trial, will fill out a form 
for collecting sociodemographic and anthropometric 
information, such as weight and height, and headache 
characteristics, such as pain intensity and disease time (in 
years). All patients will receive a headache diary, which 
should be filled out daily for 30  days, thus providing 

baseline data for the frequency and intensity of migraine 
attacks.

After 30  days, volunteers will return for the initial 
assessment, which includes questionnaires and physical 
examination, as described in Fig. 1. After the first assess-
ment, the participants will be randomized. Throughout 
treatment, the headache diary must be filled out monthly 
to assess the frequency and intensity of attacks. Partici-
pants will be reevaluated at the end of the fourth, eighth, 
and twelfth weeks of treatment. These assessments will 
follow the same protocol as the initial assessment, includ-
ing the Patient Global Impression of Change Scale [35]. 
All primary and secondary outcomes will be evaluated 
at the fourth, eighth, and twelfth weeks of the treatment 
period. Follow-up will then occur at 1, 2, and 4 months 
after the end of the treatment period to assess headache-
related disability, in addition to frequency (days/month) 

Fig. 1 Study schedule summary. Legend: HIT-6 Headache Impact Test; NDI Neck Disability Index; ASC-12 12 item Allodynia Symptom Checklist; TSK 
Tampa Scale for Kinesiophobia; PCS Pain Catastrophizing Scale; EQ-5D-5L 5‑level EQ‑5D tool for measuring the quality of life; PGIC Patient Global 
Impression of Change Scale; CROM Cervical Range of Motion; PPT Pressure Pain Threshold; FRT Flexion Rotation Test; CCFT Craniocervical Flexion 
Test.  Treatment time (12 weeks)
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and intensity of headache, using data from the headache 
diary.

Questionnaires

• Headache Impact Test (HIT-6) is a tool assessing the 
headache impact with good psychometric properties 
among patients with headache [36]. The final score 
varies between 36 and 78 and is classified as little or 
no impact (≤ 49 points), some impact (50–55 points), 
considerable impact (56–59 points), and severe 
impact (≥ 60 points) [37]. For headache disability, 
good results will be attributed to those individuals 
with a reduction ≥ 6 points, which is the MCID for 
this scale [34].

• Neck Disability Index (NDI) is a questionnaire assess-
ing neck pain-related limitations in daily living activi-
ties such as personal care, sleep, and reading. The 
score ranges from 0 to 50 points, and the individual 
can be classified as: without disability (0–4 points), 
mild disability (5–14 points), moderate disability 
(15–24 points), severe disability (25–35 points), and 
total disability (> 36points) [38, 39]. This tool is valid 
and reliable, with good responsiveness [40, 41].

• 12 item Allodynia Symptom Checklist (ASC-12) [42] 
is a 12-item questionnaire to identify the presence of 
and classify the severity of cutaneous allodynia based 
on discomfort or pain felt during migraine crisis to 
perform activities of daily living, such as combing 
the hair or wearing glasses. The score can be up to 24 
points and is classified as: no allodynia (0–2 points), 
mild allodynia (3–5 points), moderate allodynia (6–8 
points), or severe allodynia (≥ 9 points). Floren-
cio et  al. (2012) translated and validated the Brazil-
ian version of this tool, which is evidenced as quick, 
practical, and reliable for the evaluation of cutaneous 
allodynia [43].

• The Tampa Scale for Kinesiophobia (TSK) is a 
17-item scale originally developed to measure the 
fear of movement, with a total score between 17 
and 68 points [44]. This questionnaire has good reli-
ability and psychometric applicability for the cervical 
region, and a correlation with depression and cata-
strophic symptoms [45].

• Pain Catastrophizing Scale (PCS) [46] is a 13-item 
questionnaire that measures pain-related catastro-
phizing and consists of three subscales: assessing 
helplessness, magnification, and rumination. The 
total score is calculated as the sum of all items, rang-
ing from 0 to 52 points [47]. It has been demon-
strated to be a reliable and valid measure of catastro-
phizing [46].

• EQ-5D-5L [48] is a version of the 5-level EQ-5D 
tool used to assess health-related quality of life [49]. 
This version comprises five dimensions: mobility, 
self-care, usual activities, pain/discomfort, and anxi-
ety/depression. The version also includes the visual 
analog scale of the EQ (EQ-VAS), which records the 
patient’s self-assessment of health from “the best 
health you can imagine” to “the worst health you can 
imagine.”

• The Patient Global Impression of Change Scale 
(PGIC) is used to quantify individuals’ perception of 
worsening or improvement. The PGIC is a scale of 
seven items in which individuals rate their improve-
ment in association with an intervention. The 
patients’ classification is present from 1 (no change 
or worsening) to 7 (a great deal better) [35].

Pressure pain thresholds
The pressure pain threshold (PPT) will be assessed 
using a digital manual dynamometer (DDK-20 Kratos®) 
adapted for algometry, with participants in the sitting 
position. The PPT is a measure that has good reliability 
in healthy adults in the cervical region [50]. The trained 
examiner will apply a constant pressure of 1.0  kg/cm2/s 
with the device optimally positioned perpendicular to the 
anatomical surfaces to be evaluated. A digital metronome 
with a frequency of 1 Hz will be used in all evaluations to 
provide audio feedback and to standardize the speed of 
pressure application. Participants will be asked to signal 
as soon as they first feel pain. Pressure pain thresholds 
will be assessed randomly, and bilaterally over the upper 
trapezius, temporal, sternocleidomastoid, suboccipi-
tal, anterior scalene, and levator scapulae muscles, three 
times.

Cervical range of motion
Cervical range of motion and cervical muscle strength 
will be evaluated using the Multi-Cervical Unit equip-
ment (MCU, BTE Technologies, Inc., 2006). This tool has 
excellent reliability for all movements (ICC, 0.82 to 0.96) 
[51]. Two trials will be collected for each movement (flex-
ion, extension, lateral flexion, and rotation) to determine 
the cervical range of motion with the volunteer in a sit-
ting position. The head brace will be positioned comfort-
ably around the volunteer’s head.

Cervical muscle strength
To measure cervical muscle strength with the MCU, 
a load cell will be plugged into the brace that was used 
to measure the isometric force applied during cervi-
cal flexion, extension, and lateral flexion movements. 
There will be familiarization with the test by submaximal 
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contraction of flexion and extension before the beginning 
of data collection. The evaluator will then request maxi-
mal isometric voluntary contractions through three rep-
etitions of 3  s for each of the muscle groups. There will 
be a 20-s interval between each repetition and a 3-min 
interval between each movement to avoid muscle fatigue. 
The strength assessment of this equipment presents 
excellent reliability for all movements (ICC, 0.923–0.99) 
[51].

Flexion rotation test (FRT)
Restricted movements of the upper cervical spine (C1-
C2 segment) will be evaluated by the flexion rotation 
test (FRT) using the Cervical Range of Motion (CROM®) 
device over to the patient’s head. Participants will be 
positioned in the supine position with the head sup-
ported by the examiner’s hand, which will perform maxi-
mum passive flexion of the cervical spine followed by the 
maximum passive cervical rotation on each side [52–54]. 
The final range of motion is determined when the exam-
iner perceives resistance or when the patient reports pain 
in the upper cervical segment. The FRT was considered 
positive when the subjects had a range of motion of less 
than 34° for right or left rotation [53, 54].

Craniocervical flexion test (CCFT)
The craniocervical flexion test (CCFT) is a neuromuscu-
lar low-load test used to assess deep cervical flexor acti-
vation and endurance [55]. The test will be performed 
with the individual in a supine position, with a pres-
sure biofeedback unit (Stabilizer Chattanooga South 
Pacific; USA) placed behind the neck and inflated up to 
20  mmHg. Individuals will be instructed to perform a 
slow and gentle head-nodding action (craniocervical flex-
ion) over five incremental stages (2 mmHg at each stage). 
Each stage will be maintained for 10 s. The participants 
will perform two 2-s repetitions at each stage to become 
familiar with the task. They will perform the CCFT by 
holding the target level for 10 s with a rest period of 30 s 
between levels without any compensation. The test will 
be interrupted when any compensation is identified, such 
as simultaneous palpable contraction of superficial flex-
ors, and the latest stage performed without any compen-
sation will be registered as the targeted stage [55].

Statistical methods
A descriptive analysis of all variables will be performed, 
and the data will be reported as mean, standard deviation, 
and 95% confidence intervals. The statistical analysis will 
be performed according to the nature and distribution of 
each variable and be evaluated to verify any changes in 
the parameters and differences between the groups after 

the end of the protocol. For the analysis of outcomes, a 
significance level of 0.05 will be considered.

The intention-to-treat analysis will include all ran-
domized volunteers, regardless of their treatment 
adherence in the evaluations and analyses [56]. The 
between-groups comparison will be performed using a 
mixed-effect regression model for all outcomes, consid-
ering the group effect, time effect, and group vs. time 
interaction. In addition, in those outcomes without pre-
determined MCID values, it will be calculated based on 
a distribution-based approach. The clinical relevance of 
the differences between groups will be classified accord-
ing to the combination of MCID and effect size (ES), 
as suggested by Armijo-Olivo et  al. [57]. The ES will be 
estimated by using Cohen’s d. The clinically relevant dif-
ference should present a mean difference that is more 
significant than MCID and ES > 0.4.

Discussion
Potential impact and significance of the study
The multimodal approach proposed in this clinical trial 
has been discussed to treat different dysfunctions of the 
neck [58], mainly because of its relationship with the 
cervical spine and the inclusion of education in patients 
with chronic disease [19]. However, there are no previous 
studies that used a multimodal physical therapy treat-
ment for migraine, or evidence of this multimodal pro-
tocol’s effects compared to manual therapy techniques 
or therapeutic pain neuroscience education alone, sepa-
rately. Due to the presence of cervical dysfunctions and 
musculoskeletal disorders [25, 59–61], and their psycho-
social factors, there are reasons to infer that these indi-
viduals with migraine will benefit from this multimodal 
approach.

Regarding the treatments already described, Bevilaqua-
Grossi et  al. proposed adding a combination of manual 
therapy with trigger point release and cervical stretching 
to the pharmacological treatment, and observed clinical 
improvement in the frequency and intensity of migraine 
attacks when associated with the variables of global per-
ception of change and satisfaction with treatment, as 
well as a significant increase in the pressure pain thresh-
old when compared to the control group [9]. Despite the 
positive results, no other aspects of cervical dysfunc-
tions that have already established in individuals with 
migraine, such as decreased cervical muscle strength 
[23], cervical disability [62–64], and the inclusion of ther-
apeutic pain neuroscience education for the treatment of 
these patients were considered in this previous trial.

Migraine is accompanied by different musculoskel-
etal and functional dysfunctions of the cervical spine 
[25, 59–61], suggesting that patients will benefit from a 
multimodal treatment potentially including relaxation 
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techniques, manual therapy that includes myofascial 
release, trigger point release, cervical mobilizations and 
stretching, and exercise programs of the cervical spine 
muscles, along with therapeutic pain neuroscience edu-
cation in the same treatment protocol.

There is also little evidence regarding the self-man-
agement of migraines with home orientation [65]. We 
know that a program of therapeutic pain education on 
the disease, its pharmacological, nutritional, and exercise 
orientation, and stretching was effective in reducing the 
frequency of headache by 50% in 34% of patients, in addi-
tion to improvements in disability, quality of life, self-
efficacy, and satisfaction with treatment [66]. Thus, a 50% 
reduction in the frequency of pain was observed when 
patients underwent self-administered message-based 
behavioral interventions [67]. However, little is cur-
rently known about the effectiveness of a self-approach 
to migraine management, including physiotherapeutic 
orientation, and how much this approach could contrib-
ute to patient improvement. If these approaches are more 
effective together than separately, then consequently, we 
hope to find a greater reduction in headache-related dis-
ability, one of the most addressed issues in the literature 
due to the high disability rate present in the migraine 
population [68]. The results will be informed to par-
ticipants, healthcare professionals, the public, and other 
groups through articles published in journals of major 
impact, social media of our search group, lectures for the 
community, and national and international events.

Limitations
It should be recognized that this protocol has some limi-
tations. First, patients will be recruited from both ter-
tiary headache centers and the general population. The 
sample may be composed of cases with distinct severi-
ties of migraine. Therefore, there must be a minimum of 
3 days of headache per month, and those with concomi-
tant headache diagnoses should be excluded. In addi-
tion, due to the greater female preponderance observed 
in migraine [68], we may have more women than men 
included in this study. As we will not control for gender 
distribution among the groups, we cannot guarantee the 
ability to demonstrate gender differences in the response 
to treatment. Moreover, the allocation sequence genera-
tion and concealment used should guarantee an appro-
priate randomization process, which avoids the influence 
of either known or unknown prognostic factors [69].

Second, it will not be possible to blind the partici-
pants and the therapist who will apply the interven-
tions, considering the proposed treatment approach. 
This would increase the risk of bias due to deviation 
from the intended intervention, affecting mainly the 
participant’s adherence [69]. According to the Cochrane 

risk of bias assessment [69], if participants are aware of 
their assigned intervention, it is more likely that health-
related behaviors will differ between the intervention 
groups. However, the planned interventions of this pro-
tocol itself expect different behaviors from the partici-
pants (active or passive behaviors). The co-intervention 
using the prescribed medication is also expected and 
controlled in the current study by the use of a headache 
diary. Patients who start a new medical treatment during 
the trial screening and selection will be recruited to start 
the study protocol only after 3 months, which is the time 
required to stabilize the medication’s effects. The patients 
will be instructed to use only the prescribed medications 
when appropriate, but the use of non-prescribed medi-
cations should also be mentioned separately in the pain 
diary.

Finally, the results of this trial will be restricted to the 
immediate effects on most of our variables and mid-term 
effects on clinical outcomes (headache impact, frequency, 
and intensity). This was a methodological choice to avoid 
a higher proportion of dropouts in this trial. However, 
we prioritized patient-reported outcomes related to 
migraine.

Contributions to physical therapy
The results of this clinical trial will help elucidate the 
effects of a multimodal protocol and highlight if it has 
advantages in relation to the isolated effect of pas-
sive and active strategies in patients with migraine. The 
physical therapy approach for patients with migraine has 
been classically and mainly composed of manual ther-
apy. Still, the literature regarding wholly passive treat-
ments is controversial, despite good patient perceptions 
of improvement. In addition, much has been said about 
biopsychosocial approaches for patients with chronic 
pain, including migraine.

However, there is still no description in the literature 
of a treatment approach that includes physiological and 
musculoskeletal factors along with patient education of 
the disease and self-management of migraine. The com-
plexity of migraine in terms of clinical presentation and 
the influence of physical and psychological comorbid 
conditions on its prognosis [1, 2] indicates that therapeu-
tic approaches should be multidimensional.

Moreover, cervical dysfunction in migraine patients 
is characterized by signs and symptoms such as neck 
pain, decreased muscle strength, altered motor control, 
hypersensitivity, and reduced range of motion [59–64]. 
We hypothesized that including therapeutic modalities 
that not only facilitate analgesic effects, but also aim to 
enhance muscle capacity and promote more accurate 
self-management of the disease, would provide pro-
longed effects in the management of migraine.
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Trial status
The protocol was started in August 2020, and approval 
from the ethics committee was obtained in September 
2020. Patient recruitment will begin in April 2021 and is 
expected to be completed in January 2023. The study will 
be completed in August 2023.

Abbreviations
ASC‑12: 12‑Item Allodynia Symptom Checklist; CCFT: Craniocervical Flexion 
Test; CROM: Cervical Range of Motion; EQ‑5D‑5L: 5‑Level EQ‑5D tool for 
measuring the quality of life; ES: Effect Size; FRT: Flexion Rotation Test; IHS: 
International Headache Society; HIT‑6: Headache Impact Test; HCFMRP‑USP: 
Hospital das Clínicas Of the Ribeirão Preto Medical School of the University of 
São Paulo; MCID: Minimum clinically important difference; MCU: Multi‑Cervical 
Unit; MM: Multimodal; MT: Manual therapy; NDI: Neck Disability Index; PCS: 
Pain Catastrophizing Scale; PGIC: Patient Global Impression of Change Scale; 
PPT: Pressure Pain Threshold; REBEC: Registro Brasileiro de Ensaios Clínicos; TPNE: 
Therapeutic Pain Neuroscience Education; TSK: Tampa Scale for Kinesiophobia.

Acknowledgements
Not applicable.

Authors’ contributions
All authors participate in the conception and design of the study. GAT was a 
major contributor in writing the initial draft of the manuscript. LLF, CCF, CFdlP, 
FD, and DBG revising it critically for important intellectual content. All authors 
approved the final manuscript. All authors have agreed both be personally 
accountable for the author’s contributions and to ensure that questions 
related to the accuracy or integrity of any part of the work.

Funding
This project is funded by Fundação de Amparo à Pesquisa do Estado de São 
Paulo (FAPESP / Number process 2020/10091–7), and by the Coordenação 
de Aperfeiçoamento de Pessoal de Nível Superior – Brasil (CAPES / Code 001). 
The funders did not have any role in the design of study and in writing the 
manuscript.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated or 
analysed during the current study.

Declarations

Ethics approval and consent to participate
The protocol was approved by the Research Ethics Committee of Ribeirão 
Preto School of Medicine, University of São Paulo (FMRP‑USP—CAAE: 
36575220.5.0000.5440, approval number: 4.277.994), and the trial was regis‑
tered with the access code RBR‑7s22c75 in the Registro Brasileiro de Ensaios 
Clínicos (ReBEC). Any potential change needed in the current protocol should 
be informed to the Ethics Committee for their approval, and then, it should be 
communicated to the trial registration. All participants will receive and sign an 
informed consent form before entering the trial. Personal information privacy 
will be guaranteed through number codification and date access restricted to 
the research group.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Health Sciences – Ribeirão Preto Medical School, University 
of São Paulo, 3900, Bandeirantes Avenue – Monte Alegre, Ribeirão Preto, SP 
14049‑900, Brazil. 2 Department of Physical Therapy, Occupational Therapy, 
Rehabilitation and Physical Medicine, Universidad Rey Juan Carlos, Alcorcón, 

Spain. 3 Department of Neurosciences and Behavioral Sciences – Ribeirão 
Preto Medical School, University of São Paulo, Ribeirão Preto, SP, Brazil. 

Received: 6 May 2021   Accepted: 18 June 2021

References
 1. Burch RC, Buse DC, Lipton RB. Migraine: epidemiology, burden, and 

comorbidity. Neurol Clin. 2019;37:631–49.
 2. Olesen J. International classification of headache disorders. Lancet Neurol. 

2018;17:396–7.
 3. Jackson JL, Cogbill E, Santana‑Davila R, Eldredge C, Collier W, Gradall A, 

et al. A comparative effectiveness meta‑analysis of drugs for the prophy‑
laxis of migraine headache. PLoS One. 2015;10: e0130733. https:// doi. org/ 
10. 1371/ journ al. pone. 01307 33.

 4. Lemstra M, Stewart B, Olszynski WP. Effectiveness of multidisciplinary 
intervention in the treatment of migraine: a randomized clinical trial. 
Headache. 2002;42:845–54.

 5. Probyn K, Bowers H, Mistry D, Caldwell F, Underwood M, Patel S, et al. 
Non‑pharmacological self‑management for people living with migraine 
or tension‑type headache: a systematic review including analysis of 
intervention components. BMJ Open. 2017;7:e016670.

 6. Li Y‑X, Xiao X‑L, Zhong D‑L, Luo L‑J, Yang H, Zhou J, et al. Effectiveness and 
safety of acupuncture for migraine: an overview of systematic reviews. 
Pain Res Manag. 2020;2020. https:// doi. org/ 10. 1155/ 2020/ 38256 17.

 7. Peres MFP, Mercante JPP, de Oliveira AB. Non‑pharmacological treatment 
for primary headaches prevention and lifestyle changes in a low‑income 
community of Brazil: a randomized clinical trial. Headache. 2019;59:86–96.

 8. Carvalho GF, Schwarz A, Szikszay TM, Adamczyk WM, Bevilaqua‑Grossi D, 
Luedtke K. Physical therapy and migraine: musculoskeletal and balance 
dysfunctions and their relevance for clinical practice. Braz J Phys Ther. 
2019;S1413–3555:30792.

 9. Bevilaqua‑Grossi D, Gonçalves MC, Carvalho GF, Florencio LL, Dach F, 
Speciali JG, et al. Additional effects of a physical therapy protocol on 
headache frequency, pressure pain threshold, and improvement percep‑
tion in patients with migraine and associated neck pain: a randomized 
controlled trial. Arch Phys Med Rehabil. 2016;97:866–74.

 10. Chaibi A, Tuchin PJ, Russell MB. Manual therapies for migraine: a system‑
atic review. J Headache Pain. 2011;12:127–33.

 11. Luedtke K, Allers A, Schulte LH, May A. Efficacy of interventions used by 
physiotherapists for patients with headache and migraine ‑ systematic 
review and meta‑analysis. Cephalalgia. 2015;36:474–92.

 12. Ghanbari A, Askarzadeh S, Petramfar P, Mohamadi M. Migraine responds 
better to a combination of medical therapy and trigger point man‑
agement than routine medical therapy alone. NeuroRehabilitation. 
2015;37:157–63.

 13. Cerritelli F, Ginevri L, Messi G, Caprari E, Di Vincenzo M, Renzetti C, et al. 
Clinical effectiveness of osteopathic treatment in chronic migraine: 
3‑Armed randomized controlled trial. Complement Ther Med. 
2015;23:149–56.

 14. Tao H, Wang T, Dong X, Guo Q, Xu H, Wan Q. Effectiveness of transcutane‑
ous electrical nerve stimulation for the treatment of migraine: a meta‑
analysis of randomized controlled trials. J Headache Pain. 2018;19:42. 
https:// doi. org/ 10. 1186/ s10194‑ 018‑ 0868‑9.

 15. Lemmens J, De Pauw J, Van Soom T, Michiels S, Versijpt J, Van Breda E, 
et al. The effect of aerobic exercise on the number of migraine days, 
duration and pain intensity in migraine: a systematic literature review 
and meta‑analysis. J Headache Pain. 2019;20:16. https:// doi. org/ 10. 1186/ 
s10194‑ 019‑ 0961‑8.

 16. Holroyd KA, Cottrell CK, O’Donnell FJ, Cordingley GE, Drew JB, Carlson 
BW, et al. Effect of preventive (β blocker) treatment, behavioural migraine 
management, or their combination on outcomes of optimized acute 
treatment in frequent migraine: randomised controlled trial. BMJ. 
2010;341:769. https:// doi. org/ 10. 1136/ bmj. c4871.

 17. Kropp P, Meyer B, Meyer W, Dresler T. An update on behavioral treatments 
in migraine–current knowledge and future options. Expert Rev Neu‑
rother. 2017;17:1059–68.

 18. Aguirrezabal I, De San Román MSP, Cobos‑Campos R, Orruño E, Goicoe‑
chea A, De La Eranueva RM, et al. Effectiveness of a primary care‑based 

https://doi.org/10.1371/journal.pone.0130733
https://doi.org/10.1371/journal.pone.0130733
https://doi.org/10.1155/2020/3825617
https://doi.org/10.1186/s10194-018-0868-9
https://doi.org/10.1186/s10194-019-0961-8
https://doi.org/10.1186/s10194-019-0961-8
https://doi.org/10.1136/bmj.c4871


Page 10 of 11de Almeida Tolentino et al. BMC Neurol          (2021) 21:249 

group educational intervention in the management of patients with 
migraine: a randomized controlled trial. Prim Health Care Res Dev. 
2019;20:1–7.

 19. Kindelan‑Calvo P, Gil‑Martínez A, Paris‑Alemany A, Pardo‑Montero J, 
Muñoz‑García D, Angulo‑Díaz‑Parreño S, et al. Effectiveness of therapeu‑
tic patient education for adults with migraine. A systematic review and 
meta‑analysis of randomized controlled trials. Pain Med. 2014;15:1619–36.

 20. Van Ettekoven H, Lucas C. Efficacy of physiotherapy including a crani‑
ocervical training programme for tension‑type headache; a randomized 
clinical trial. Cephalalgia. 2006;26:983–91.

 21. Blanpied PR, Gross AR, Elliott JM, Devaney LL, Clewley D, Walton DM, 
et al. Clinical practice guidelines linked to the international classification 
of functioning, disability and health from the Orthopaedic Section of 
the American Physical Therapy Association. J Orthop Sports Phys Ther. 
2017;47:A1‑83.

 22. Jull GA, Falla D, Vicenzino B, Hodges PW. The effect of therapeutic exercise 
on activation of the deep cervical flexor muscles in people with chronic 
neck pain. Man Ther. 2009;14:696–701.

 23. Florencio LL, De Oliveira AS, Carvalho GF, Tolentino GDA, Dach F, Bigal ME, 
et al. Cervical muscle strength and muscle coactivation during isometric 
contractions in patients with migraine: a cross‑sectional study. Headache. 
2015;55:1312–22.

 24. Florencio LL, Oliveira AS, Lemos TW, Carvalho GF, Dach F, Bigal ME, et al. 
Patients with chronic, but not episodic, migraine display altered activity 
of their neck extensor muscles. J Electromyogr Kinesiol. 2016;30:66–72.

 25. Florencio LL, De Oliveira IV, Lodovichi SS, Bragatto MM, Benatto MT, Dach 
F, et al. Cervical muscular endurance performance in women with and 
without migraine. J Orthop Sports Phys Ther. 2019;49:330–6.

 26. Moher D, Hopewell S, Schulz KF, Montori V, Gøtzsche PC, Devereaux PJ, 
et al. CONSORT 2010 explanation and elaboration: updated guidelines for 
reporting parallel group randomized trials. BMJ. 2010;340:c869. https:// 
doi. org/ 10. 1136/ bmj. c869.

 27. Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža‑Jerić K, 
et al. SPIRIT 2013 statement: defining standard protocol items for clinical 
trials. Ann Intern Med. 2013;158:200–7.

 28. Pesquisa em Dor G. Educação em Dor com Base na Neurociência (EBN). 
http:// pesqu isaem dor. com. br/? page_ id= 118. Accessed 3 July 2020.

 29. Herdman SJ, Whitney SL. Tratamento da Hipofunção vestibular. In: Herd‑
man SJ (ed.). Reabilitação vestibular. Barueri: Manole; 2002.

 30. Varkey E, Cider Å, Carlsson J, Linde M. Exercise as migraine prophylaxis: a 
randomized study using relaxation and topiramate as controls. Cephalal‑
gia. 2011;31:1428–38.

 31. Lima ISA, Florêncio De Moura Filho O, Cunha FVME, Ribeiro JLV, Valenti 
VE, Carlos De Abreu L. Chest and neck mobilization effects on spirometric 
responses in healthy subjects. J Manipulative Physiol Ther. 2011;34:622–6.

 32. Fernández‑de‑las‑Peñas C, Dommerholt J. International consensus on 
diagnostic criteria and clinical considerations of myofascial trigger points: 
a delphi study. Pain Med. 2018;19:142–50.

 33. Falla D, Lindstrøm R, Rechter L, Boudreau S, Petzke F. Effectiveness of an 
8‑week exercise programme on pain and specificity of neck muscle activ‑
ity in patients with chronic neck pain: a randomized controlled study. Eur 
J Pain. 2013;17:1517–28.

 34. Smelt AFH, Assendelft WJJ, Terwee CB, Ferrari MD, Blom JW. What is 
a clinically relevant change on the HIT‑6 questionnaire? An estima‑
tion in a primary‑care population of migraine patients. Cephalalgia. 
2014;34:29–36.

 35. Hurst H, Bolton J. Assessing the clinical significance of change scores 
recorded on subjective outcome measures. J Manipulative Physiol Ther. 
2004;27:26–35.

 36. Pradela J, Bevilaqua‑Grossi D, Chaves TC, Dach F, Carvalho GF. Measure‑
ment properties of the Headache Impact Test (HIT‑6TM Brazil) in primary 
and secondary headaches. Headache J Head Face Pain. 2021;61:527–35.

 37. Kosinski M, Bayliss MS, Bjorner JB, Ware JE, Garber WH, Batenhorst A, et al. 
A six‑item short‑form survey for measuring headache impact: the HIT‑
6TM. Qual Life Res. 2003;12:963–74.

 38. Vernon H, Mior S. The neck disability index: a study of reliability and valid‑
ity. J Manipulative Physiol Ther. 1991;14:409–15.

 39. Cook C, Richardson JK, Braga L, Menezes A, Soler X, Kume P, et al. Cross‑
cultural adaptation and validation of the Brazilian Portuguese version 
of the neck disability index and neck pain and disability scale. Spine. 
2006;31:1621–7.

 40. McCarthy MJH, Grevitt MP, Silcocks P, Hobbs G. The reliability of the 
Vernon and Mior neck disability index, and its validity compared with the 
short form‑36 health survey questionnaire. Eur Spine J. 2007;16:2111–7.

 41. Macdelilld JC, Walton DM, Avery S, Blanchard A, Etruw E, Mcalpine C, et al. 
Measurement properties of the neck disability index: a systematic review. 
J Orthop Sports Phys Ther. 2009;39:400–16.

 42. Lipton RB, Bigal ME, Ashina S, Burstein R, Silberstein S, Reed ML, 
et al. Cutaneous allodynia in the migraine population. Ann Neurol. 
2008;63:148–58.

 43. Florencio LL, Chaves TC, Branisso LB, Gonçalves MC, Dach F, Speciali 
JG, et al. 12 item Allodynia Symptom Checklist/Brasil: cross‑cultural 
adaptation, internal consistency and reproducibility. Arq Neuropsiquiatr. 
2012;70:852–6.

 44. De Souza FS, Da Silva MC, Siqueira FB, Maher CG, Costa LOP. Psychometric 
testing confirms that the Brazilian‑Portuguese adaptations, the original 
versions of the fear‑avoidance beliefs questionnaire, and the Tampa 
Scale of Kinesiophobia have similar measurement properties. Spine. 
2008;33:1028–33.

 45. Vlaeyen JWS, Kole‑Snijders AMJ, Rotteveel AM, Ruesink R, Heuts PHTG. 
The role of fear of movement/(re)injury in pain disability. J Occup Rehabil. 
1995;5:235–52.

 46. Sullivan MJL, Bishop SR, Pivik J. The pain catastrophizing scale: develop‑
ment and validation. Psychol Assess. 1995;7:524–32.

 47. Sehn F, Chachamovich E, Vidor LP, Dall‑Agnol L, de Souza ICC, Torres ILS, 
et al. Cross‑cultural adaptation and validation of the Brazilian Portuguese 
version of the pain catastrophizing scale. Pain Med. 2012;13:1425–35.

 48. EuroQol. EQ‑5D instruments – EQ‑5D. https:// euroq ol. org/ eq‑ 5d‑ instr 
uments/. Accessed 10 Mar 2020.

 49. Craig BM, Monteiro AL, Herdman M, Santos M. Further evidence on 
EQ‑5D‑5L preference inversion: a Brazil/U.S. collaboration. Qual Life Res. 
2017;26:2489–96.

 50. Knapstad MK, Nordahl SHG, Naterstad IF, Ask T, Skouen JS, Goplen 
FK. Measuring pressure pain threshold in the cervical region of dizzy 
patients—the reliability of a pressure algometer. Physiother Res Int. 
2018;23: e1736. https:// doi. org/ 10. 1002/ pri. 1736.

 51. Chiu TTW, Lo SK. Evaluation of cervical range of motion and isometric 
neck muscle strength: reliability and validity. Clin Rehabil. 2002;16:851–8.

 52. Oliveira‑Souza AIS, Florencio LL, Carvalho GF, Fernández‑De‑Las‑Peñas C, 
Dach F, Bevilaqua‑Grossi D. Reduced flexion rotation test in women with 
chronic and episodic migraine. Braz J Phys Ther. 2019;23:387–94.

 53. Hall T, Briffa K, Hopper D, Robinson K. Long‑term stability and minimal 
detectable change of the cervical flexion‑rotation test. J Orthop Sports 
Phys Ther. 2010;40:225–9.

 54. Hall TM, Briffa K, Hopper D, Robinson K. Comparative analysis and 
diagnostic accuracy of the cervical flexion‑rotation test. J Headache Pain. 
2010;11:391–7.

 55. Jull GA, O’Leary SP, Falla DL. Clinical assessment of the deep cervical 
flexor muscles: the craniocervical flexion test. J Manipulative Physiol Ther. 
2008;31:525–33.

 56. Montori VM, Guyatt GH. Intention‑to‑treat principle. CMAJ. 
2001;165:1339–41.

 57. Armijo‑Olivo S, Warren S, Fuentes J, Magee DJ. Clinical relevance vs. 
statistical significance: using neck outcomes in patients with temporo‑
mandibular disorders as an example. Man Ther. 2011;16:563–72.

 58. Côté P, Yu H, Shearer HM, Randhawa K, Wong JJ, Mior S, et al. Non‑phar‑
macological management of persistent headaches associated with neck 
pain: a clinical practice guideline from the Ontario protocol for traffic 
injury management (OPTIMa) collaboration. Eur J Pain. 2019;23:1051–70.

 59. Liang Z, Galea O, Thomas L, Jull G, Treleaven J. Cervical musculoskeletal 
impairments in migraine and tension type headache: a systematic review 
and meta‑analysis. Musculoskelet Sci Pract. 2019;42:67–83.

 60. Szikszay TM, Hoenick S, von Korn K, Meise R, Schwarz A, Starke W, et al. 
Which examination tests detect differences in cervical musculoskeletal 
impairments in people with migraine? A systematic review and meta‑
analysis. Phys Ther. 2019;99(5):549–69.

 61. Florencio LL, Giantomassi MCM, Carvalho GF, Gonçalves MC, Dach F, 
Fernández‑de‑las‑Peñas C, et al. Generalized pressure pain hypersen‑
sitivity in the cervical muscles in women with migraine. Pain Med. 
2015;16:1629–34.

https://doi.org/10.1136/bmj.c869
https://doi.org/10.1136/bmj.c869
http://pesquisaemdor.com.br/?page_id=118
https://euroqol.org/eq-5d-instruments/
https://euroqol.org/eq-5d-instruments/
https://doi.org/10.1002/pri.1736


Page 11 of 11de Almeida Tolentino et al. BMC Neurol          (2021) 21:249  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 62. Florencio LL, Chaves TC, Carvalho GF, Gonçalves MC, Casimiro ECB, Dach 
F, et al. Neck pain disability is related to the frequency of migraine attacks: 
a cross‑sectional study. Headache. 2014;54:1203–10.

 63. Bragatto MM, Bevilaqua‑Grossi D, Benatto MT, Lodovichi SS, Pinheiro CF, 
Carvalho GF, et al. Is the presence of neck pain associated with more 
severe clinical presentation in patients with migraine? A cross‑sectional 
study. Cephalalgia. 2019;39:1500–8.

 64. Carvalho GF, Chaves TC, Gonçalves MC, Florencio LL, Braz CA, Dach F, et al. 
Comparison between neck pain disability and cervical range of motion 
in patients with episodic and chronic migraine: a cross‑sectional study. J 
Manipulative Physiol Ther. 2014;37:641–6.

 65. Mukhtar NB, Meeus M, Gursen C, Mohammed J, De Pauw R, Cagnie 
B. Effectiveness of hands‑off therapy in the management of primary 
headache: a systematic review and meta‑analysis. Eval Health Prof. 
2021;163278720983408. https:// doi. org/ 10. 1177/ 01632 78720 983408.

 66. Smith TR, Nicholson RA, Banks JW. Migraine education improves quality 
of life in a primary care setting. Headache. 2010;50:600–12.

 67. Nicholson R, Nash J, Andrasik F. A self‑administered behavioral interven‑
tion using tailored messages for migraine. Headache. 2005;45:1124–39.

 68. Stovner LJ, Nichols E, Steiner TJ, Abd‑Allah F, Abdelalim A, Al‑Raddadi RM, 
et al. Global, regional, and national burden of migraine and tension‑type 
headache, 1990–2016: a systematic analysis for the global burden of 
disease study 2016. Lancet Neurol. 2018;17:954–76.

 69. Higgins JPT, Savović J, Page MJ, Sterne JAC, RoB2 Development Group. 
Revised Cochrane risk‑of‑bias tool for randomized trials (RoB 2). Avaliable 
at https:// metho ds. cochr ane. org/ risk‑ bias‑2. Accessed 1 Apr 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1177/0163278720983408
https://methods.cochrane.org/risk-bias-2

	Effects of combining manual therapy, neck muscle exercises, and therapeutic pain neuroscience education in patients with migraine: a study protocol for a randomized clinical trial
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Background
	Methods
	Design
	Setting
	Participants
	Interventions
	Therapeutic pain neuroscience education (TPNE)
	Manual therapy (MT)
	Multimodal group

	Outcomes
	Primary
	Secondary

	Sample size
	Recruitment
	Randomization and blinding
	Data collection
	Questionnaires
	Pressure pain thresholds
	Cervical range of motion
	Cervical muscle strength
	Flexion rotation test (FRT)
	Craniocervical flexion test (CCFT)
	Statistical methods

	Discussion
	Potential impact and significance of the study
	Limitations
	Contributions to physical therapy
	Trial status

	Acknowledgements
	References


