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Abstract

Migraine is a severe headache that causes throbbing, pulsing head pain on one side of the head. The headache
phase of a migraine usually lasts at least four hours, but it can also last for days. Considering the multitude of
contributing factors to migraine, a multimodal treatment may be an effective therapeutic option. The purpose
of this study was to evaluate the benefits of the multimodal approach, including cervical spine traction,
myofascial release, trigger point release, relaxation exercise, stretching and strengthening exercises, in the
treatment of patients with migraine. Sixteen 18-55 years old individuals both male and female diagnosed with
migraine were randomly assigned into two groups; Group A (control group, n = 8) who received Active ROM
of Cervical and active stretching exercises only the multimodal approach or group B (experimental group, n =
8) who received the multimodal approach. The trial evaluated the cutaneous allodynia, craniovertebral angle
(CVA), disability, posture, cervical deep flexor strength and quality of life at baseline, end of 4th weeks and
end of 8th weeks after intervention. Following the 8 weeks, multimodal exercise program significant
improvements in cervical deep flexor strength, posture, disability and quality of life were observed in
intervention group compared to the control group. Finding of the present study showed that a multimodal

exercise program improving problems associated with migraine in patients.
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Introduction

Migraine is a neurological disease considered as the
second leading cause of disability, affecting over one
billion people globally (de Almeida Tolentino et al.,
2021). It is characterized by severe, recurring
headaches on one or both sides of the head. The
headaches can last for hours to days and are often
accompanied by nausea, vomiting, and sensitivity to
light and sound (Yan et al., 2012; Cutrer, 2010).
Migraine, without aura is a type of headache that
occurs in episodes and tends to recur. It has
symptoms and features that make it different from
types of headaches such as cluster headaches or
tension type headaches. It's common for individuals
to have a combination of migraines with and without
aura (Sharpe et al, 2019). The International
Classification of Headache Disorders 3rd Edition
provides criteria, for this condition (HIS 2018). It has
an influence, on the disability of individuals under the
age of 50 than any other condition and it is also
acknowledged by the World Health Organization as a
primary contributor, to disability (Carvalho et al.,
2020). Migraine attacks can be different from person
to person in terms of how often they occur, how
severe they are, and how long they last. Stress can
make migraine attacks worse in all of these ways.
Migraines often lead to disability, can result in missed
work. These attacks are an occurrence, in the brain
that can last for hours or even days happening
repeatedly (Ruschel and De Jesus 2023; Lawler et al.,
2006) People with migraines often experience
hypersensitivity to touch (allodynia) and increased
pain sensitivity (sensitization), especially in the face,
back of the head, and neck (Lawler et al., 2006).
Research shows that 80% of people with migraines
also experience neck pain. This is more common than
nausea, another common migraine symptom. Neck
pain can worsen migraines and make medication less
effective. It can also be triggered by tension in the
neck muscles. Studies have shown that people with
migraines have imbalances in their neck muscles,
especially when they do activities that require force.
Migraines affect about 10-12% of the population and
can significantly impact their ability to work, live, and
participate in social activities (Carvalho et al., 2020;

Luedtke et al., 2020; Ferracini et al., 2017).
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Both pharmaceutical and non-pharmacological
treatments are available to reduce headache episodes
their frequency and intensity. Pharmacological
therapy appears to be effective for prophylaxis and
some acute cases. However, occasionally treatment is
unsuccessful or has negative effects, and some
patientsend up with chronic illnesses. Chronic
headaches increase the number of medical visits and
can even result in drug overuse headache, which costs
the healthcare system expense. Physiotherapy, which
includes many modalities such aerobic exercise,
manual therapy, electric stimulation, therapeutic pain
neuroscience education, and relaxation therapy, is a
non-pharmacological treatment for migraine (Lipton
et al., 2008). After reviewing the literature, more than
90% of patients reporting migraine have cervical
musculoskeletal dysfunction (Carvalho et al., 2020).
Despite the prevalence, functional impairment, and
economic consequences of migraine sufferers, there is
a substantial gap in the literature exists, failing to
provide sufficient and high-quality evidence to
effectively guide the conservative management of
migraine (Luedtke et al, 2020). From a clinical
perspective, considering the diversity of the
contributing factors to migraine, a multimodal
treatment might be considered as an effective
therapeutic option. Nevertheless, there is a lack of
randomized clinical trials evaluating the efficacy of
this approach. Therefore, this research aimed to
investigate the effects of a multimodal approach on

various clinical outcomes in migraine.

Materials and methods

Participants

In this pilot study a convenience sample was recruited
from the SGT Medical College Hospital &Research
Institute, Gurugram Haryana. Sixteen individuals
diagnosed with  migraine referred to the
physiotherapy department by physician/neurologist
were sent information about the study prior to their
first visit, inviting them to take part in the study.
Individuals who opted to participate in the study were
assessed, who then determined if they fit the
inclusion criteria of the study. Individuals were
included if they were between the ages of 18-55 years

both male and female and reported Headache attacks
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lasting 4-72 hours (when untreated or unsuccessfully
treated). Subject fulfilling diagnostic criteria for
migraine without aura, according to the international
classification of Headache Disorder 3rd edition
(ICHD III). Participants were required to confirmed
diagnosis by neurologist. Concomitant primary or
secondary headaches, a history of trauma to the face
or neck, a history of cervical disc herniation or
spondylolisthesis, any systemic degenerative disease
(such as lupus erythematosus or rheumatoid
arthritis), pregnancy, and/or beginning a new
migraine medication three months prior to the trial's
commencement, as well as congenital conditions like
torticollis, muscular dystrophy, spina bifida, etc.,
were among the criteria for exclusion. The inclusion
and exclusion criteria were based on previous studies
investigating active management of patients with
migraine (Gupta et al., 2023; Rezaeian et al., 2021,
Rezaeian et al., 2019; Espi-Lopez et al., 2018; Dittrich
etal., 2008).

Procedure

Individuals with migraine selected for the study were
diagnosed by a neurologist as per ICHD III
guidelines. All individuals were randomly measured
at baseline (pre- test) and following the intervention
period (post- test). Following initial assessment, a
structured exercise program was administrated to all
individuals for 50 min per session, over a period of
eight (8) weeks for a total of twenty-four (24)
sessions. For experimental group, the 5 min of
program included Relaxation Exercise. Manual
Traction to the cervical spine Upper cervical Traction
with diaphragmatic breathing was administered for
five (5) minutes during each session. Myofascial
Release (MFR) for Suboccipital muscles, Upper
Trapezius, Sternocleidomastoid and Temporalis was

administered for fifteen (15) minutes during each

session. Myofascial Trigger point release for
Suboccipital muscles, Upper Trapezius,
Sternocleidomastoid for ten (10) minutes.

Strengthening Exercise for Deep neck flexor of
cervical spine, Scapular Stabilization exercise was
administered for ten (10) minutes. And Stretching
Exercise for

Upper Trapezius and

Sternocleidomastoid was administered for five (5)
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minutes during each session. While, subjects in
control group were asked to continue their usual
migraine care and self-management strategies. They
also attended a single 50-minute appointment to
learn about therapeutic pain neuroscience education
and how to use a daily headache diary. In addition, to
enhance health care attention and control the placebo
effect they were asked to do active range-of-motion
exercises for the neck for 5 minutes and active
stretching exercises for 5 minutes, three days per

week for 8 weeks.

Outcome measures
The following battery of reliable and valid tests were
used to measure migraine related disability, posture,

muscle strength and quality of life.

Cutaneous allodynia

Cutaneous Allodynia was measured by 12-item
Allodynia Symptom Checklist (ASC-12). Twelve items
about the frequency of different allodynia symptoms
in relation to headache attacks were included in the
ASC. Items were scored as o (i.e. never, rarely, or
does not apply to me), 1 (less than half the time), and
2 (half the time or more), yielding scores that ranged
from o to 24. The presence of cutaneous allodynia is
indicated by a sum of points equal to or more than 3

(Lipton et al., 2008).

Migraine-related disability

Severity of migraine-related disability was assessed
by Migraine Disability Assessment questionnaire
(MIDAS). The MIDAS questionnaire had a 4-point
grading system: grade 1 (scores 0-5) represented
little or no disability; grade 2 (scores 6-10)
represented mild disability; grade 3 (scores 11—20)
represented moderate disability; and grade 4 (>=21)
represented severe disability (Ghorbani & Chitsaz

2011).

Cervical deep flexors strength

The muscular performance of the cervical deep
flexors will be evaluated by using the CCFT, a
neuromuscular low-load test used to evaluate the
activation and endurance of the deep flexors (Benatto

et al., 2020).
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Posture
Cervical spine Posture was assessed by Craniovertebral
angle. Photogrammetry shall be used to measure the

CVA on a sagittal plane (Sohn et al., 2010).

Quality of life (QOL)

The migraine-specific quality of life questionnaire
(MSQoL) was used to measure quality of life. The 14-
item Migraine-Specific Quality of Life Questionnaire
(MSQ) version 2.1 assesses the impact of migraine

across three essential aspects of HRQL (role function-
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restrictive (RR), role function-preventive (RP), and
emotional function (EF)) of a patient's has been
affected by migraines during the previous four weeks

(Rendas-Baum et al., 2013).

Results

Outcome measures were analysed using a repeated
measures ANOVA post hoc test for comparing mean
within the group and independent t-test to compare
the mean between the groups. All comparisons were

evaluated at p < 0.05 level of significance.

Table 1. Effect of treatment on different variables within groups

Variable Group Mean (Standard Deviation)

p Measurement time comparison mean difference
(Bonferroni post hoc value); sig

T1 T2 T3 T1-T2 T1-T3 T2-Tg
cg 00093 575(071) 55(1.07) 0185  0.25(1); 05(153);  0.25(153);
ASC 1 0.51 0.51
EG 6.13(0.84) 5.63(0.74) 4.13(0.84) 45.57 <.001 0.5(2.65); 2(10.58)"; 1.5 (5.61);
0.09 <.001 0.002
G 26.3 (11.09) 24.9 (10.01) 23 (9.67) 0.081 1.38 (2.31); 3.25 (1.98); 1.88 (1.26);
MIDAS 0.163 0.266 0.749
e 2788(3:94) 205(7.21) 8.13(259) 4517 <.001 7.38 (3117 19.75(12.99)™; 12.37(5.38);
0.052 <.001 0.003
cg 45033 5085 55(207) 0433 -05(152);  -1(-1.871); -0.5(-1); 1
CFT 0.511 0.311
gg 55207 8(214) 15(4.54) 4977 <.001 -2.5(-342)5 -9.5(-9.67)7;  -7(-5.86);
0.034 <.001 0.002
45.3(0.89) 45.5(0.76) 45.6 (0.52) 2.88 0.089 -0.25(-1.53); -0.375(-2.05); -0.125(-1);1
CG
CVA 9511 - 0239
EG 45.6 (0.52) 46.8 (1.04) 48.9(0.84) 81.4™" <.001 -1.13(-3.81)"; -3.25(-19.86)""; -2.13(-7.2)";
0.02 <.001 <.001
cg 50@9) 505(4.99) 51.4(3.63) 2.67 0104 -05(-1.65); -1.375(-1.88); -0.875(-1.29);
MSQoL 0.429 0.307 0.717
EG 50 (2.96) 61.1(8.74) 87.6(2.71) 104™ <.001 -11.1(-3.44)"; -37.5(-42.49)""; -26.4(-8.25)"";
0.033 <.001 <.001
Table 2. Comparison of mean of effect of treatment on different variables between the groups
Variable t-value p-value Mean difference Effect size
T1 -0.28 0.781 -0.13 -0.14
ASC T2 0.34 0.736 0.13 0.17
T3 2.87" 0.012 1.38 1.43
T1 -0.39 0.702 -1.63 -0.20
MIDAS T2 1.00 0.333 4.38 0.50
T3 4.20" <.001 14.88 2.10
T1 -0.91 0.38 -1.00 -0.45
CFT T2 -3.00™ 0.01 -3.00 -1.50
T3 -5.39"" <.001 -9.50 -2.69
T1 -1.03 0.319 -0.38 -0.52
CVA T2 -2.76 0.015 -1.25 -1.38
T3 -9.36™" <.001 -3.25 -4.68
T1 -0.01 0.99 -0.03 -0.01
MSQoL T2 -2.99™ 0.01 -10.65 -1.50
T3 -22.59™" <.001 -36.19 -11.29

CG: Group A control Group; EG: Group B Experimental group. ASC: Cutaneous Allodynia; MIDAS: Migraine

Disability Assessment Questionnaire; CFT: Cranio-cervical flexion test; CVA: Craniovertebral angle; MSQoL:

migraine-specific quality of life questionnaire
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Demographic

Subjects in Experimental group on average aged
25.5(+£2.78), while subjects of control group had
average age of 20.5(+1.51). There were 25% males and
75% females in control group while in experimental

group 37.5% were males and 62.5% females.

Effect of treatment on cutaneous allodynia, posture,
cervical deep flexor strength, migraine related
disability and quality of life

There were significant intra group mean differences
[05% confidence interval] in EG in Cutaneous
Allodynia, Disability

Questionnaire,

Migraine Assessment

Cranio-cervical flexion test,
Craniovertebral angle and Migraine-specific quality of
life questionnaire were 45.5, 45.1, 49.7, 81.4 and 104
respectively (Table 1). There were no significant intra-
group differences in CG in any of the variables (p =
0.05). In addition, Post hoc Bonferroni test revealed
significant mean difference at the end of 8t week in
Experiment group. Table 2 shows the results of
pairwise comparisons when the effect of the

treatment was analysed in each group.

Regarding the differences between groups, there were
significant inter-group mean differences [95%
confidence interval] in EG in the scores (2.87, 4.20, -
5.39, -9.36, -22.59) for different variables at the end
of 8t week. Table 3 shows the result for comparison
of mean of effect of treatment on the scores of

different variables between the groups.

Discussion

Overall, the result of this study found strong evidence
in support of benefits following eight weeks,
structured multimodal exercise program in patients
with migraine without aura. It is noteworthy that
significant improvements were reported in the score
of MIDAS, CFT, CVA and MSQol scale in migraine
patients after treatment. Dittrich et al. reported that 6
weeks combined an aerobic exercise routine with
relaxing techniques reduce the self-reported severity
of migraine pain. Additionally, it can be posited that
various nonpharmacological therapies for migraines,

including exercise and relaxation, promote an active

2024
behavioural coping mechanism that facilitates
beneficial cognitive processes such as fostering a
sense of self-control and self-regulation (Dittrich et

al., 2008).

Multimodal physiotherapy program administered in
this study were safe, feasible and an effective method
of improving posture, quality of life in migraine
patients. These findings are consistent with previous
studies reporting that manual therapy, stretching,
myofascial release, trigger point release, massage etc.
significantly reduced headache frequency, intensity,
pain and improves posture, migraine related
disability and quality of life (Munoz-Gomez et al.,
2021; Rezaeian et al.,, 2021; Rezaeian et al., 2019;
Espi-Lopez et al., 2018; Bevilaqua-Grossi et al.,
2016).

Benefits of multimodal exercise programme
successfully decreased self-reported pain frequency,
intensity, duration, average pain intensity, most
intense pain, mild pain intensity, pain-related
disability, and depression and simultaneously
enhancing perceptions of functional status, quality of
life, and overall health status among migraine
patients are well documented (Lemstra et al., 2002),
and similar results were found in our study. Active
trigger points have been observed to be present in
people with migraine (Fernandez-de-las-Penas et al,,
2006). The pathophysiology of trigger points has
been sought to be explained by a number of theories.
muscular fibre, local stiffness, and the blood-flow
characteristics of the biochemical environment can all
change as a result of muscular overload brought on by
low levels of muscle contraction and repetitive,
extended activity. In addition, trigger sites have been
demonstrated to have more acidic biochemical
conditions and high concentrations of inflammatory
mediators, which are normally responsible for pain
and tenderness (Tsai et al., 2010). Simons states that
passive stretching, as used in present study, with a
progressive increase in range of motion appears to
suppress the alpha motor neuron response and the
inhibition of shortened muscle fibres under stretch.

Sarcomeres thus revert to their typical length
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(Simons, 2008). On the other hand, myofascial
release and stretching methods have the ability to
modify neck muscle tone via influencing the
trigemino-reticular pathway; they may also modify
the trigeminocervical nucleus's sensitivity (Piovesan
et al., 2007). The current study should be considered
as preliminary as the sample size was small,
convenient, limited parameter included, results must
be interpreted with caution. Future studies should
include a larger sample size, a sampling across age

groups and other variables.
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