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ABSTRACT

Introduction: The neck pain involving the upper trapezius mostly is the result of repetitive movement or
constant holding of the neck in a fixed position for longer period. Due to which the upper trapezius develops
tightness and results in reduced range of motion and ultimately developing neck pain.

AIM: To compare the immediate effects of the muscle energy technique (MET) and myofascial release (MFR)
technique on upper trapezius muscle in individuals with neck pain.

METHOD: 74 patients with neck pain, aged between 20 years and 40 years in 2 groups as Group A (n=37)
and Group B (n=37). Patients were evaluated at baseline and immediately after the intervention on the basis
of NPRS and Cervical Goniometry.

RESULT: Patients in both the groups did not have any significant difference in the baseline characteristic data
(p>0.05). Following the treatment both the groups showed significant decrease in the pain and improvement
in the cervical range of motion. In comparison between the two groups there was no statistical significance
which showed that both the intervention techniques are individually effective on neck pain.
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CONCLUSION: The study showed improvements in reduction of pain and improvements in cervical range of
motion in both groups, which suggest that use of MFR and MET can be implemented individually to reduce
neck pain involving upper trapezius and have shown no harmful effects in any individual. But, Statistical
significant difference was not found between both groups- group A and group B in the post intervention pain
intensity and cervical range of motion.

Keywords: Goniometer, MET, MFR, NPRS, Upper trapezius

INTRODUCTION

Neck pain is one of the most common musculoskeletal problems in general population. Its prevalence
worldwide ranges between 16.7% to 75.1%.[Y1 The commonly affected people are of age group between 20
years and 50 years, because people from these age group are more prone to mechanical stress due to their
job at a desk with neck bent forward posture.l!IBl The bending moment of the head applies pressure on
muscles and joints around the cervical vertebra, in addition to active myofascial trigger points of the
suboccipital muscle which may induce tension type headaches, neck pain and cervical headaches, while
reducing the mobility of the neck. [%°]

The international association for the study of pain has given definition of neck pain as follows: “neck pain is
arising from superior nuchal line to the tip of the first thoracic spinous process and laterally bounded by
lateral border of neck.!

The upper trapezius muscle which originates from- medial one third ofsuperior nuchal line, external occipital
protuberance and inserts in the posterior border of lateral one third of clavicle, is also known as postural
muscle, which is prone to overuse during activity and can lead to spasm, hypertonus in the muscle and altered
proprioceptive inputs. Tightness in the muscle reduces mobility of neck, limited range of motion develops the
soft tissue tightness.[!3)

In this study, two manual techniques namely: muscle energy technique (MET) and myofascial release (MFR)
were used for the intervention making two groups for the two different intervention techniques.

Muscle energy technique (MET) can help to release and relax the shorten muscle and promotes the healing
mechanism. Muscle energy technique is a method of treatment that involves the voluntary contraction of
patients muscle in a precisely controlled direction against a counterforce provided by the operator. Muscle
energy technique can be used to decrease pain, stretch tight muscles and fascia, reduce muscle tone, improve
local circulation, strengthen weak musculature and mobilize joint restrictions. 2!

Myofascial release therapy is the manual application of a low-load and long duration stretch to the myofascial
complex, which is intended to restore optimal length, decrease pain, and improve function. It has been
hypothesized that fascial restrictions in one part of the body cause undue tension in other parts of the body due
to fascial continuity.® Fascia responds to the mechanical intervention of myofascial release technique (MFR)
in three related ways: The ground substance changes its volume and consistency. The cross-linkages between
the fibres are broken by myofascial release technique. The inter-fibre distance is increased so that fibre affinity
is reduced, resulting in increased extensibility in the tissue. [P 718IL9120][21]22](23]

Neck pain is one of the most common musculoskeletal problems seen in day to day life of healthy individuals
affecting their physical and social functioning considerably and interfering with their daily activities.

A wide variety of treatment protocol for neck pain are available however, the most effective management
remains an area of debate. Therefore, this study will add to the growing body of knowledge that if these two
techniques yield comparable outcomes and if any one technique is superior to the other, which should be
the alternate choice of therapy. In this study participants of age group 20 years to 40 years were included
based on the inclusion criteria mentioned.
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The purpose of this study is to find out whether MET and MFR have immediate effect on neck pain and to
evaluate the most effective manual technique to relieve the neck pain immediately.

OBJECTIVES

To evaluate the immediate effects of muscle energy technique on neck pain.
To evaluate the immediate effects of myofascial release on neck pain.

To compare the immediate effects of muscle energy technique and myofascial release on neck pain.

METHODOLOGY

Study design: Comparative study

. Sample size: 74

Cochran formula: n°= z2pq/e?
=(1.96)? x (0.05) x (1-0.05) / (0.05)?
=72.99
=73 (minimum)

Study population: 20 years to 40 years of age group
Study duration: 6 months

Sampling method: Simple random sampling

Study setting: Institution and in Jalgaon city
Criteria of selection:

Inclusion criteria

20 years to 4 years of age group

Acute or sub-acute mechanical neck pain

4-7 cm Pain Intensity on NPRS

Exclusion criteria

Cervical radiculopathy

Malignancy

History of cervical spine in previous 12 months
History of trauma

Fall/fracture in cervical spine

Herniation

Stenosis

Vascular syndromes such as basilar insufficiency, dizziness, vertigo, thoracic outlet syndrome
Patients suffering from psychological problems
Materials:

Pen

Assessment sheet

Consent form

Chair

NPRS scale

Goniometer
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OUTCOME MEASURE

Numeric pain rating scale (NPRS): The pain was assessed pre and immediately after the intervention using
the NPRS scale. There was no significant difference in the pain ratings pre and post treatment between the
two groups. But there was significant difference between pre and post intervention pain ratings within both
the groups, which signifies that both the techniques are effective in alleviating neck pain immediately.
Goniometer (ROM): The process of measuring the range of motion using goniometer is known as
goniometry. There was no statistical significance in the range of motion pre and post treatment between the
two groups. But there was significant difference post intervention in cervical range of motion within both
the groups, which shows that both the intervention techniques are individually effective in alleviating neck
pain.

PROCEDURE

Introduction to the procedure:

Ethical clearance was taken from the ethical committee of Dr. Ulhas Patil College Of Physiotherapy, Jalgaon
prior to the commencement of the study.

An experimental study was undertaken at Dr. Ulhas Patil College Of Physiotherapy in Jalgaon. 74 participants
were randomly included based on inclusion and exclusion criteria mentioned earlier.

A brief demographic data of all patients was obtained and a written consent was taken from all participants,
and the treatment protocol was explained by the therapist. Participants, who met the inclusion criteria were
randomly divided to Group A or Group B. Group A underwent Muscle energy technique for upper trapezius
muscle, and Group B underwent Myofascial release for upper trapezius muscle.

To rule out the exclusion criteria some special tests were performed: spurling’s test, Distraction test,
vertebral artery test, Upper limb tension test (ULTT). Range of motion for cervical spine was assessed pre
and post intervention.

Procedure for muscle energy technique (Group A):

The patient sitting erect on chair with back supported and the therapist was standing behind the patient
placing his one hand over the shoulder of affected side and the other hand over the head. (Figure 1)

In order to treat all the fibres of upper trapezius, MET needs to be applied sequentially. In this clinical
approach upper trapezius is subdivided into anterior, middle and posterior fibres. The flexed neck should be
placed into three different positions of rotation (full rotation away from side being treated, half rotation
away from side being treated, and slight rotation towards side being treated), always coupled with full side-
bending away from the side being assessed, for precise treatment of the posterior, middle and anterior
fibres, respectively.

The hypertonic muscle was taken, without force or 'bounce’, to a length just short of pain, or to the point
where resistance to movement was first noted. The patient gently contracted the affected hypertonic muscle
away from the barrier (i.e. the agonist is contracted) for between 5 and 10 seconds, while the effort was
resisted with an exactly equal counterforce. This resistance involved the practitioner / therapist holding the
contracting muscle in a direction which would stretch it, where resistance not being offered. The patient was
instructed to think in terms of using only 10 or 20% of his available strength, so that the manoeuvre is never
allowed to develop into a contest of strength between the practitioner / therapist and the patient. After the
effort, the patient was asked to exhale and to 'let go' completely, and only when this was achieved, the
muscle was then taken to a new barrier with all slack removed - but no stretch - to the extent that the
relaxation of the hypertonic muscles was now allowed. Starting from this new barrier, the procedure was
repeated two or three times.[**35] (Figure 1- A,B,C)

Stretching of muscles during MET, according to Lewit (1999), is only required when contracture due to
fibrotic change has occurred, and is not necessary if there is simply a disturbance in function i.e in acute
conditions.14125]
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Figure 1B ‘

Figure 1C

PROCEDURE FOR MYOFASCIAL RELEASE (Group B):

The patient sitting erect on chair with back supported and the therapist positioned himself behind the
patient during the procedure and placed his hands over the affected side, i.e. one hand placed over the
shoulder and the other hand is placed over the upper trapezius of the involved side.

MFR was applied unilaterally or bilaterally depending on whether the patient is having pain on one side or
both the sides respectively, and on the affected side MFR was applied with soft fist or the pad of the thumb
or knuckles. Sinking and then taking up a line of tension into the mid-belly of the trapezius. The line of tension
was carried towards the trapezius attachment at the acromial process. This procedure was repeated while
the patient drops their head forward and slowly rotated to the opposite side. This was repeated for 3-4 times
with 20 seconds hold.?*! (Figure 2-A,B,C)
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Figure 2B

Figure 2C

STATISTICAL ANALYSIS

Statistical analysis: Statistical analysis was done using SPSS statistical package of social sciences version
28.0.1.1. The paired and unpaired t tests were used for statistical hypothesis to compare the outcome

measures, post-intervention scores within the group and between the groups respectively. Statistical
significance was set at p <0.05.
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RESULT
e The present study included 74 participants who met the inclusion criteria out of 80 assessed individuals. The
remaining 6 individuals did not meet the inclusion criteria hence they were not included in this study.

e In this study participants of age group 20 years to 40 years were included based on the inclusion criteria
mentioned. The baseline characteristic data is mentioned in table 1.

Variable MET MFR tvalue | pvalue
Age (mean = SD) 25.45+3.91 25.37 £ 3.86 0.09 0.929
Pain Intensity pre intervention (mean £ SD) | 5.35 + 0.86 5.64 +0.82 -1.492 0.140
Work Duration (mean * SD) 8.10+2.23 7.59 +£1.75 1.1 0.275

Table 1: Baseline characteristic data, SD= standard deviation

e The participants were equally divided into 2 groups by simple randomization method (chit method). Group
A and Group B both consisted of 37 participants. Group A received muscle energy technique and Group B
received myofascial release technique.

e The gender wise distribution in both the groups is shown in the Table 2 and Graph 1.

Gender MET (n=37) MFR (n=37) Total
Male 26 22 48
Female 11 15 26
Total 37 37 74

Table 2: Gender wise distribution in both the groups

Gender wise distribution

MET (n=37) MFR (n=37) Total

Male ™ Female ™ Total

Graph 1: Gender wise distribution in both the groups

e Within group comparison of pre and post- intervention of pain intensity in Group A (MET) (Graph 2) and

Group B (MFR) (Graph 3) demonstrated reduction of pain intensity with p values of <0.001 for both Group
A and Group B. (Table 3)
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Pain Intensity Pre & Post Intervention
MET

NPRS Score

® Pre ® Post

Graph 2: Representing the comparison of pre and post intervention pain intensity within the group A
participants.

Pain Intensity Pre & Post Intervention
MFR

NPRS Score

Graph 3: Representing the comparison of pre and post intervention pain intensity within the group B
participants.

Group | pre/post NPRS score | mean = SD paired t value p value | level of significance
MET pre 5.35+0.86 33.375 <0.001 Significant

post 0.54 £ 0.60
MFR pre 5.64 +0.82 31.698 <0.001 Significant

post 0.81+£0.70

level of significance = p<0.05, SD= standard deviation
NPRS= numeric pain raring
scale

Table 3: Within group comparison of pre and post- intervention of pain intensity in Group A (MET) and
Group B (MFR)
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Within group comparison of pre and post intervention of cervical range of motion in Group A (MET) (Table
4 and Graph 4) and Group B (MFR) (Table 5 and Graph 5) demonstrated increase in the cervical range of
motion like Flexion, Extension, Rotation to the left, Rotation to the right, Side flexion to the left and Side
flexion to the right with the p values of <0.001 which is statistically significant. (Table 6)

Movement Mean Ranges (In Degrees)
Pre Post

Flexion 39.2973 50.973
Extension 57.8378 68.8108
Rotation to the left 65.7838 81.1622
Rotation to the Right 66.2973 81.1622
Side flexion to left 38.6216 44.4865
Side flexion to right 39.027 44.8378

Table 4: Representing the mean pre and post intervention cervical range of motion of Group 1

Mean Range Of Motion Pre & Post Intervention MET
In Degrees
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Graph 4: Representing the mean pre and post intervention cervical range of motion of group A

Movement Mean Ranges (In Degrees)
Pre Post

Flexion 36.67 50.67
Extension 59.29 71.16
Rotation to the left 65.62 82.24
Rotation to the Right 64.45 81.21
Side flexion to left 36.05 43.54
Side flexion to right 38.62 44.21

Table 5: Representing the mean pre and post intervention cervical range of motion of Group 2
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Range Of Motion (In Degrees) Pre & Post
Intervention MFR
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Graph 5: Representing the mean pre and post intervention cervical range of motion of group B

Group = Movement Pre / Post Mean+SD Paired t p Level of
Intervention significance
MET Flexion Pre 39.29+5.48 | -17.195 <0.001 | Highly Significant
Post 50.97 £4.21
Extension Pre 57.83+7.02 |-13.211 <0.001 | Highly Significant
Post 68.81 + 4.37
Rotation to left Pre 65.78 £9.94 | -10.939 <0.001 | Highly Significant
Post 81.16 £3.01
Rotation to right | Pre 66.29 £ 7.05 | -13.387 <0.001 @ Highly Significant
Post 81.16 £ 4.02
Side flexion left Pre 38.62 £5.95 |-10.224 <0.001 @ Highly Significant
Post 44.48 + 5.58
Side flexion right | Pre 39.02 £6.08 | -10.452 <0.001 | Highly Significant
Post 44.83 £5.53
MFR Flexion Pre 36.67+4.78 | -17.757 <0.001 | Highly Significant
Post 50.67 £ 4.06
Extension Pre 59.29+7.06 | -11.077 <0.001 | Highly Significant
Post 71.16 £ 4.90
Rotation to left Pre 65.62 + 10.52 | -12.155 <0.001 | Highly Significant
Post 82.24 +3.95
Rotation to right | Pre 64.45+£9.40 | -13.505 <0.001 | Highly Significant
Post 81.21+4.19
Side flexion left Pre 36.05+5.81 | -11.513 <0.001 | Highly Significant
Post 43.54 +5.97
Side flexion right | Pre 38.62+4.86 | -10.407 <0.001 | Highly Significant
Post 44.21 +5.62

level of significance = p<0.05, SD= standard
deviation, MET, MFR

Table 6: Within group comparison of pre and post intervention of cervical range of motion in Group A (MET) and
Group B (MFR)
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Between group comparison of pre intervention of pain intensity demonstrated statistical non significance
with p value >0.05 (0.14), and post intervention comparison of pain intensity also demonstrated statistical
non significance with p value >0.05 (0.091); which indicates that both the intervention techniques have equal
effects on neck pain in terms of reduction of pain intensity which was assessed using Numeric Pain Rating
Scale (NPRS). (Table 7)

Pain Intensity MET MFR t p Level of
value | value | significance

Pre intervention (mean £ SD) 5.35+0.86 5.64 £ 0.82 -1.492 0.14 Not significant

Post intervention (mean £ SD) 0.54 +0.60 0.81+0.70 -1.775 | 0.08 Not significant

level of significance= p<0.05, SD= standard

deviation

Table 7: Between groups comparison of pre and post intervention pain intensity assessed using Numeric pain
rating scale (NPRS)

Between group comparison of pre intervention of all cervical range of motion demonstrated statistical non
significance with p >0.05 except cervical flexion which showed statistical significance with p <0.05 ; whereas
comparison of post intervention of all range of motion demonstrated statistical non significance with p >0.05
except cervical extension which showed statistical significance with p<0.05; which indicates that both the
intervention techniques have equal effects on neck pain in terms of cervical range of motion which was
assessed using and universal goniometer. (Table 8)

Movement Pre / post- Range of tvalue p Level of

intervention motion (°) value | significance

(Mean + SD)
MET MFR

Flexion Pre 39.29+5.48 | 36.67£4.78  2.191 | 0.032* Significant

Post 50.97 +£4.21 | 50.67 £4.06 | 0.309 | 0.758 Not Significant
Extension Pre 57.83+7.02 | 59.29+7.06 -0.891 |.0376 Not Significant

Post 68.81+4.37 | 71.16 £4.90 | -2.175 | 0.033* | Significant
Rotation to left | Pre 65.78 £9.94 | 65.62 + .0.068 .0.946 | Not Significant

10.52

Post 81.16 +3.01 | 82.24+3.95 | -1.323 | 0.19 Not Significant
Rotation to right | Pre 66.29+7.05 | 64.45+9.40 0.951 | 0.345 Not Significant

Post 81.16 £+4.02 81.21+4.19 | -0.057 | 0.955 | Not Significant
Side flexion to  Pre 38.62+5.95 36.05+5.81 | 1.877 | 0.065 | Not Significant
left

Post 44,48 £+5.58 | 43.54+£5.97 | 0.703 0.484 Not Significant
Side flexion to | Pre 39.02+6.08 | 38.62+4.86 0.316 | 0.753 | Not Significant
right

Post 44.83 +5.53 | 44.21 £5.62 | 0.483 0.63 Not Significant
level of significance= p<0.05,

SD=standard deviation

Table 8: Between groups comparison of pre and post intervention cervical range of motion assessed using

universal goniometer.

Based on these within and between group comparisons using paired and unpaired t tests respectively, this
can be resulted that both the intervention techniques i.e Muscle energy technique and Myofascial release
technique have the same effects on acute and sub-acute neck pain.
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DISCUSSION

This study was designed to compare the immediate effectiveness of muscle energy technique and
myofascial release technique in reducing the pain and improving cervical range of motion in patients with
acute and sub-acute neck pain while targeting the upper trapezius muscle. This study proves the efficacy of
the muscle energy technique and myofascial release technique in reducing the pain and improving the
cervical range associated with the neck pain. In comparison, of both these techniques for their immediate
effectiveness, it was found that both the techniques were equally effective in reducing the neck pain and
improving cervical range of motion in patients with acute and sub-acute neck pain.

The mean age of the participants in Group A (MET) and Group B (MFR) were 25.45 years and 25.37 years

respectively with the p value of 0.929 which indicates that there was no significant difference in the age
group of the patients between the groups.
In accordance with the present study, a study by Anjali Avinash Parab and Renu Pattanshetty (2019) on Effect
of Myofascial Release versus Muscle Energy Technique on Trapezius Spasm in Head and Neck Cancer
Patients: A Randomized Clinical Trial found that, there seemed to be no significant difference between the
groups before (p=0.41) and after (p=0.61) the intervention which suggests that both the manual therapies
are effective individually, in reduction of pain, improving neck disability, and increasing cervical and shoulder
ROM, supporting the result of present study, in which there were no differences in pre (p>0.05) and post
(p>0.05) intervention outcomes. 2!

Rationale for the immediate effect of the muscle energy technique is that during the isometric
contraction, the inhibitory Golgi tendon reflex is activated which in turn heads to the reflex relaxation of the
muscle. The somatic efferent is known to evoke an excitatory response in the sympathetic system that
results in activating the muscle, joint receptors, and periagueductal grey matter that directly helps in
modulating the level of pain. The gating of nociceptive impulses causes inhibition in the dorsal horn of spinal
cord as a result of the mechanoreceptor stimulation.[!l There is general consensus among the various
osteopathic experts already quoted that the use of post-isometric relaxation (i.e. a contraction involving the
muscle that requires releasing or lengthening) is more useful than reciprocal inhibition in attempting to
normalize hypertonic musculature.!3 As in this study only isometric contraction has been given to the
patient followed by the post-isometric relaxation as stretching of muscles during MET, according to Lewit
(1999), is only required when contracture due to fibrotic change has occurred, and is not necessary if there
is simply a disturbance in function.[41>]

As within dense regular connective tissue there are two types of intrafascial mechanoreceptors: the
Pacinian/ Paciniform corpuscles and the Ruffini bodies. Thus, they occur within myofascia, tendons,
aponeuroses and ligaments, the very soft tissues we focus on in direct technique MFR. These are in addition
to the sensory fibres that lie within the muscle — spindles and some of the Golgi tendon organs (GTOs). As
golgi tendon organs (GTOs) respond to changes in force, not length. Direct technique MFR applied to a
muscle that is actively contracting against resistance, usually eccentrically, increases the discharge from the
GTOs and elicits inhibition of any further tensioning in that muscle. Ruffini bodies respond to slow and deep
melting techniques which are the intrafascial mechanoreceptor which acts by reducing the activity of sensory
nervous system (SNS) hence reducing the pain sensation. During the MFR, muscle spindles are slowly
stretched resulting in a lowering of muscle tone.

As this study proved the efficacy of both the intervention techniques separately on short term basis.
Further research can be incorporated to investigate the long term results of such an intervention for acute
and sub-acute neck pain.

CONCLUSION

The study showed improvements in reduction of pain and improvements in cervical range of motion in
both groups, which suggest that use of MFR and MET can be implemented individually to reduce neck pain
involving upper trapezius and have shown no harmful effects in any individual. But, Statistical significant
difference was not found between both groups- group A and group B in the post intervention pain intensity
and cervical range of motion.
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CLINICAL IMPLICATION

Both the techniques MET & MFR can be individually used in patients with acute & sub-acute neck pain.

LIMITATIONS

This was the study evaluating immediate effect of MET and MFR, carry over or long-term follow-up effect
was not monitored.

The outcomes of this study were assessed immediately which outlines the immediate effects of the two
different techniques used in this study.

This study included participants with only acute and sub-acute neck pain.
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