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Effectiveness of neck flexors and 
extensors muscle strengthening 
exercises on pain and function in 
migraine patients
S. Priya, P. V. Abhilash, M. Gopika Sivasankaran

Abstract:
CONTEXT: Migraine is a primary episodic headache disorder, characterized by combinations of 
neurological, gastrointestinal, and autonomic changes in the body. Migraine patients are more likely 
to self‑report neck pain, to have more cervical trigger points and tenderness over cervical muscles. 
Neck flexor and extensor muscles have shown decreased strength in migraine patients.
AIMS: To determine the effectiveness of neck flexors and extensors muscles strengthening exercises 
on pain and function in migraine patients.
SETTING AND DESIGN: A case–control study was conducted among 14 individuals of ages 
20–30 years with Migraine in a Tertiary Care Hospital, India.
SUBJECTS AND METHODS: Fourteen migraine patients were selected for the study and neck flexor 
and extensor strengthening exercises were administered for 4 weeks. The pain, cervical range of 
motion, and disability were measured using visual analog scale (VAS), universal goniometer, migraine 
disability assessment score (MIDAS) before and after the intervention.
STATISTICAL ANALYSIS USED: Data were analyzed using SPSS v. 26.0. Values are expressed in 
terms of mean and standard deviation (X̅  ± SD). Statistical analysis to compare pre and post group 
was done using paired t‑test.
RESULTS: Paired t‑test was used to compare the interventions within the group. Statistical analysis 
showed significant improvement in pain and function on migraine patients after 4 weeks of treatment. 
VAS (t = 6.358, P < 0.05), MIDAS (t = 3.798, P < 0.05), ROM (t = 5.014, 2.851, P < 0.05).
CONCLUSION: The present study concluded that strengthening exercises of both neck flexors and 
extensors muscles reduced pain and improved function in migraine patients.
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Introduction

Migraine is a primary episodic headache 
disorder characterized by neurological, 

gastrointestinal, and autonomic changes in 
the body. The word migraine was derived 
from a Greek word hemicrania.[1]

Migraine affects approximately 12% of 
the world’s adult population.[2] As a part 

of migraine pathophysiology, certain 
neuronal groups sensitization that is in the 
brainstem leads to muscle sensitivity and 
allodynia causing muscle dysfunctions 
in craniocervical  area,  will  trigger 
migraine and increase their frequency. 
The pathophysiology of migraine is not 
completely understood.[3] Migraines are a 
complex neurovascular brain disorder that 
affects cortical, subcortical, and brainstem 
areas. During a migraine attack, carotid 
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vessels are dilated and vasoconstricting drugs are 
effective treatments.

The prevalence of neck pain is 30%–50% in the general 
population.[4] People with migraine are more likely to 
self‑report neck pain, have more trigger points (TrPs), 
and tenderness over the cervical muscles.

Reports suggest that patients with neck pain will have 
weakness and fatigability. Among other factors that 
affect neck muscles performance, the pain has been 
considered important.[5]

Hence, if there is an improvement in neck muscle 
strength there will be a reduction of neck pain intensity 
and disability.

The muscular imbalance between the cervical extensors 
and flexors can be negatively correlated with the 
stabilization of this region.[6] A feasible and practical 
measure to verify this imbalance in the ratio between the 
cervical muscles can be calculated based on the strength 
and activity. It has shown a lower strength ratio between 
neck extensor and flexor muscles.

According to international guidelines, the most effective 
treatment for migraine patients is pharmacological.[7] 
However, it is associated with various side effects, like 
weight gain and adverse events such as cardiovascular 
disease. Therefore, the need of this study is to 
reduce medication intake using nonpharmacological 
interventions like physiotherapy.

A study conducted by Luedtke et al., efficacy of 
interventions used by physiotherapists for patients with 
headache and migraine, showed a significant reduction 
in pain intensity, duration, and frequency in migraine 
after physiotherapy interventions.[8]

Thus this study aims to determine the effectiveness of 
neck flexor and extensor muscle‑strengthening exercise 
to reduce the intensity of pain, improve range of 
motion (ROM), and function in migraine patients.

Subjects and Methods

Study design and recruitment of patients
A case–control study was conducted in a tertiary 
care hospital, India. The study was approved by 
the “International Ethical Committee” (EC/NEW/
INST/2020/741). Moreover, this trial is registered 
under the clinical trial registry in India; members of 
the ethical committee include clinician, basic medical 
scientists, member/statistician, and legal expert. 
Dr. Priya S (Associate professor) and Dr. Abhilash PV 
(Associate professor) were involved in the diagnosis of 

migraine patients using migraine criteria established 
by the International headache society, patients must 
have at least 5 headache attacks that lasted 4–72 h 
(untreated or unsuccessfully treated) and headache must 
have at least 2 of the following characteristics:
1. Unilateral location
2. Throbbing/pulsating
3. Worsening by movement
4. Moderate to severe intensity.

And any of the following:
1. Nausea and vomiting
2. Photophobia/phonophobia.

We identify two measures to differentiate between 
cervicogenic headache and migraine, there is reduced 
range of rotation during Flexion– rotation test and neck 
flexion strength in patients with cervicogenic headache 
compared to those with migraine.[9]

Fourteen patients with migraine were included in the 
study and the sample size was calculated to expect a mean 
difference of 8.8 in the migraine disability assessment 
score (MIDAS) before and after treatment with a 
standard deviation (SD) of 5.9 assuming a 95% confidence 
interval (CI), 90% power and 5% allowable error and was 
estimated for the study is 14. From October 1, 2021, to 
October 3, 2021 convenience sampling technique was used 
to recruit the sample based on inclusion and exclusion 
criteria. From October 04, 2021 patients were asked to do 
neck flexor and extensor muscle strengthening exercises 
for 4 weeks. On November 2, 2021, follow‑up were done 
to measure the improvement in the outcome measures. 
Patients with ages between 20 and 30, fulfilling migraine 
criteria those who have episodic type of migraine, were 
selected for the study, and people suffering from tumors, 
underwent head‑ and neck‑related surgeries were 
excluded from the study based on the exclusion criteria. 
Patients relying on medication only during severe pain are 
included in this study thus by doing the regular neck flexor 
and extensor muscle strengthening exercises will help 
them to reduce the severity and number of attacks thereby 
decreasing the medication intake and their side effects.

Other factors influencing biomechanical variations such as 
occupation, posture, time spend on mobile/computer, and 
number of pillow used while sleeping were recorded but 
posture, time spend on mobile/computer, and number of 
pillows used while sleeping cannot be recorded accurately 
as they vary each time depending on the convenience. All 
participants were explained the intervention procedure 
briefly and included in the study after written consent.

Outcome measures
Patients with migraines were selected and cervical flexion, 
extension ROM was measured using a goniometer, the 
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interventions such as aerobic exercises, manual therapy, 
and ultrasound therapy showed a reduction in migraine 
frequency and intensity. Studies also show that there is 
an imbalance in muscle strength over neck and shoulder 
region but no studies succeeded in proving that neck 
flexors and extensors muscle strengthening exercises 
would reduce the frequency and intensity of pain and 
improve in Rom and functions in migraine patients. 
Most of the migraine patients suffer more neck‑related 
problems due to the same, thus this study proves that 
strengthening of neck muscles especially flexors and 
extensors is effective in reducing frequency and intensity 
of pain, and improves ROM and functions in migraine 
patients.

The research hypothesis states that neck flexor and 
extensor muscle strengthening exercises will reduce 
frequency, intensity of pain and improve ROM and 
function in migraine patients.

Thus this study will help the migraine patients to reduce 
migraine and neck‑related issues at home itself without 
spending much time and money and also helps them 
to reduce medications intake and their side effects. The 
people of the age group between 20 and 30 years are 
most commonly affected among them females are most 
commonly affected, hence this study was targeted on 
people between 20 and 30 years and people suffering 
with episodic type of migraine. The neck flexor and 
extensor muscle strength of migraine patients are 
reduced compared to the people without migraines. This 
raised the research question and the need to conduct the 
study to determine the effectiveness of the neck flexor 
and extensor muscles strengthening exercise on pain 
and function in migraine patients. Most of the migraine 
patients complained of self‑reported neck pain due to 
reduced muscle strength and also reduced cervical ROM 

pain was measured using a visual analog scale (VAS), 
and disability was measured using MIDAS. All these 
outcome measures are valid and reliable.[10‑12] Outcome 
measures are noted before and after the intervention.

Exercise intervention
Neck flexor and extensor strengthening exercises are 
done for 4 weeks. The strengthening exercises include 
supine chin tuck, supine chin tuck with head elevation, 
prone head lift, forward isometric strengthening, 
backward isometric strengthening, neck extension in 
quadruped. Each exercise should be done with three 
sets, 15 repetitions.

Statistical analysis
Data were analyzed using  SPSS version. 26.0 (IBM Corp. 
Released 2019. IBM SPSS Statistics for Windows, Version 
26.0. Armonk, NY: IBM Corp). values are expressed in 
terms of mean and SD. Statistical analysis to compare 
pre and post group was done using paired t‑test. The 
test was applied 95% CI and a P < 0.05 is considered 
statistically significant.

Results

Fourteen patients were selected for the study and 
treatment was administered for 4 weeks. The table 
represents baseline and postinterventional data. The 
result shows significant improvement in pain, function, 
and ROM in people with migraines after 4 weeks of 
treatment [Table 1].

Discussion

The study intended to determine the effectiveness of neck 
flexors and extensors strengthening exercise on pain and 
function in migraine patients. Various physiotherapy 

Table 1: Effect in range of motion, visual analog scale and migraine disability assessment score before and 
after neck flexor and extensor muscle strengthening exercises

Mean±SD (X̅±SD) t 95% CI of the difference Significance (P)
Lower Upper

Pair 1
Preflex 25.42±3.81 −1.92±1.43 5.01 2.75 1.09 0.000
Postflex 27.35±3.20

Pair 2
Preext 36.57±6.65 −3.64±4.78 2.85 6.40 0.88 0.014
Postext 40.21±3.66

Pair 3
Pre‑VAS 8.00±1.51 1.78±1.05 6.35 1.17 2.39 0.000
Post‑VAS 6.21±0.89

Pair 4
Pre‑MIDAS 10.50±6.95 3.85±3.79 3.79 1.66 6.05 0.002
Post‑MIDAS 6.64±4.58

Pair 1: Preflex and postflex ‑ Flexion before and after the intervention, Pair 2: Preext and postext ‑ Extension before and after the intervention, Pair 3: Pre‑VAS and 
post‑VAS ‑ VAS Scale before and after the intervention, Pair 4: Pre‑MIDAS and post‑MIDAS ‑ MIDAS Scale before and after the intervention. MIDAS: Migraine 
disability assessment score, VAS: Visual Analog Scale, CI: Confidence interval, SD: Standard deviation
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thus this study needs to find whether there is an increase 
in cervical ROM, reduced pain intensity, and improved 
function after the neck muscle‑strengthening exercise 
are administered. Fourteen participants included 
in the study had completed 4 weeks of neck flexors 
and extensors muscle strengthening exercises under 
supervision without fail.

We also record the factors such as occupation, time 
spend in mobile/computer, posture, and number of 
pillow used while sleeping but posture, time spend 
on mobile/computer, and number of pillows used 
while sleeping cannot be recorded accurately as they 
vary each time depending upon the convenience of 
the patients. The participant was asked to alter the 
possible biomechanical factors such as the time spend 
in mobile/computer, maintaining a proper posture, and 
reducing the number of pillows used while sleeping, but 
there is no proper evidence that biomechanical factors 
would influence the migraine patients.

The outcome measures like the pain were measured 
using a VAS, cervical ROM was measured using a 
goniometer, and disability was measured using MIDAS.

The study showed that the neck flexors and extensors 
muscle strengthening exercises administered for 4 weeks 
was effective in reducing pain intensity, improving 
cervical ROM and function in migraine patients.

A study done by Benatto et al. on neck‑specific 
strengthening exercise compared with sham ultrasound 
when added to home stretching exercise in patients with 
migraine concluded that a neck‑specific exercise program 
may be effective in reducing the frequency and intensity 
of migraine attacks.[13]

A study was done by Luedtke et al. on neck treatment 
compared to aerobic exercise in migraine.[6] The study 
concluded that both groups showed small reductions 
in headache frequency. Patients with pain referred to 
the head responded best to physiotherapy intervention.

A study was done by Luedtke and Gabler on the 
Effectiveness of physiotherapy on intensity, duration, 
frequency, and quality of life on migraine and 
concluded that Physiotherapeutic modalities such as 
different manipulative/mobilization techniques, TrP 
therapy, lymphatic drainage, traditional massage, 
and stretching/strengthening techniques included in 
this review seemed to be beneficial for investigated 
outcomes for migraineurs.[14] Physiotherapeutic 
treatment could enhance the effects of medical 
treatment and may result in lowering the economic 
burden of migraine.

A cross‑sectional study was done by Florencio et al., on 
neck pain and disability on the frequency of migraine 
attacks and concluded that neck pain significantly adds 
to the overall disability of individuals with episodic and 
chronic migraines.[4]

Limitations of the study
This research, however, is subjected to limitations like 
manual resistance given to each varied, elastic resistance 
such as therabands can be a better option than manual 
resistance which has not been administered.

Conclusion

The present study concluded that strengthening exercise 
of both neck flexors and extensors muscles reduced 
pain intensity, improved cervical flexion and extension 
ROM, and increased function in migraine patients. As 
the intensity of migraine decreases the people depending 
on medication during severe pain also decreases hence 
reducing medication intake. The significance of the 
study was to decrease the use of medication intake in 
migraine patients.
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