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Abstract
Background and purpose: Neck pain is one of the most common musculoskeletal disorders in the general
population which have large economic burden on the health care system. So, the purpose of the study was
to investigate the effect of muscle energy technique in form of post isometric relaxation (PIR) with the
traditional physical therapy treatment versus traditional physical therapy treatment alone on pain and range
of motion (ROM) in patients with chronic mechanical neck pain (MNP).
Materials and methods: Thirty patients randomly assigned into two equal groups. Group A received a
traditional physical therapy program while group B received the same program in addition to PIR technique
instead of passive stretching. Neck pain and disability was measured using neck pain and disability scale
while ROM of the cervical spine was measured by OB goniometer.
Results: There were significant decreases (P<0.05) in pain and there were significant increases (P<0.05) in
ROM post treatment for both groups. However, there was significance differences (P<0.05) between both
groups post treatment in the measurable variables.
Conclusion: Adding PIR technique to the conventional physical therapy treatment program of chronic
MNP was more effective in reducing pain and functional disability and increasing cervical ROM than the
traditional treatment program alone.
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Introdution

Neck pain is one of the most common musculoskeletal disorders
in the general population. Its prevalence ranges from 14.2%
to 71% in the general population at some time in their lives.
Neck pain was more prevalent among women and it is peaked
in the middle aged people [1,2]. The economic burden of neck
pain condition is large on the health care system [3]. Neck pain
was defined as the pain anywhere within the region bounded
superiorly by superior nuchal line, inferiorly by an imaginary line
through the tip of first thoracic spinous process and laterally by
sagittal plane tangential to the lateral borders of the neck [4].
Mechanical neck pain (MNP) is a generalized neck and/or
shoulder pain with mechanical characteristics, including symptoms produced by maintained neck postures, neck movement
or by palpation of the cervical muscles [5]. The symptoms of

MNP have a postural or mechanical basis. The etiological factors are poorly understood and usually multifactorial including
poor posture, anxiety, depression, muscle tightness, sport or
occupational activities [1,6].
The cervical spine is subject to stress and strain with daily
activities such as sitting, lying in the supine or prone, speaking,
rising, walking and turning. Most of the episodes of chronic neck
pain are due to muscle strain and/or other tissue sprain [7]. The
common muscles to be painful and tight in the cervical region
are upper trapezius, levator scapulae, cervical erector spinae,
scalene and sternocliedomastiod muscles. So that, regaining
the normal length of the tight muscle should be emphasized
initially during the program of treatment [8].
Muscle energy technique (MET) is an active muscle based
treatment approaches that involves the voluntary contraction
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of a subject’s muscle(s) in a precisely controlled direction,
against a counterforce provided by the therapist. The MET
may be used to decrease pain, stretch tight muscles and fascia,
reduce muscle tonus, improve local circulation, strengthen
weak musculature and mobilize joint restrictions. The MET is
used for achieving tonus release in a muscle before stretching
via introduction of an isometric contraction to the affected
muscle producing post isometric relaxation [9].
Post isometric relaxation (PIR) is a MET used to relax and
lengthen a hypertonic and shortened muscle. This gentle
stretching technique is typically used on postural muscles.
These muscles often become short and tight and can lead
to muscle imbalances. This can limit range of motion and
cause joint restrictions. Several muscles in the upper body fall
under this category such as the upper trapezius, and levator
scapulae. When these muscles become shortened they can
restrict range of motion in the head, neck and shoulder and
often become painful [10].
More recently, the treatment approaches for MNP evolved
from a passive treatment technique towards more active
treatment technique [11]. The MET is an advanced stretching techniques have been used in symptomatic as well as in
asymptomatic population [11-19]. However, conflicting results
are seen. There are a large number of treatment protocols for
MNP are available. However, the most effective management
remains an area of debate.
There is lack of high quality evidence to allow conclusions to
be drawn about the effectiveness of MET for relieving MNP. So,
the purpose of the study was to investigate the effect of MET
in form of PIR with the traditional physical therapy treatment
versus traditional physical therapy treatment alone on pain
and range of motion in patients with chronic MNP.

Meterials and Medthods
Participants

Thirty patients (18 females and 12 males) having chronic
mechanical neck pain diagnosed by orthopedic physicians
were recruited for the study from orthopedic outpatient
clinics of Cairo University hospitals. Their age were ranged
from (20-40) years and suffering from MNP for at least three
months. Patients were excluded if they had any orthopedic
or neurological condition or surgery in the cervical spine or
shoulder.
The research design was randomized, single-blinded clinical trial. Randomization was performed by a statistician who
was blinded to the study treatment and procedures’ details.
It was performed simply by adding a specific identification
number for each patient. A SPSS program (version 20) was
used to randomly assign the patients into two equal groups
(n=15). A written informed consent in accordance with the
Declaration of Helsinki was signed by each participant before
the beginning of the study. Confidentiality and anonymity
of patient’s data was considered and they have the right to
withdraw from the study at any time.
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Outcome measures
Cervical range of motion

Range of motion (ROM) of the cervical spine was measured
by OB goniometer (Myrin: OB Rehab Co AN LIC- Company s17183 Solna, Sweden, T fin 08- 985370). The ROM was measured
pre and post treatment in all directions. The goniometer was
situated on the forehead to measure side bending, just above
the ear to measure flexion and extension, and on the vertex
to measure rotation. The OB goniometer is a reliable tool for
measurement of the cervical ROM [20].

Neck pain and disability

Neck pain and disability was measured using neck pain and
disability scale (NPAD) pre and post treatment. It consists of
20 items that measure the intensity and behavior of pain and
its interference with vocational, recreational, social, functional
as well as emotional aspects of living. Patients respond to
each item by marking a 10 cm visual analogue scale (VAS).
The maximum total score equal 100 points by dividing the
total score 200 by 2, that indicating maximum neck pain and
disability. The less the total score, the more the improvement
in neck pain and disability. The NPAD is a valid and reliable
measure that deals specifically with neck pain [21].

Procedures

The purpose and procedures of the study were explained
to all the patients through a demonstration session before
the beginning of the study. Patients in group A received a
traditional physical therapy program consisted of infra-red
irradiation for 15 minutes, intermittent manual cervical traction from supine position (10 seconds pull, 5 seconds rest for
10 minutes), manual isometric strengthening exercises for
cervical extension, flexion, bilateral side bending and bilateral
rotation (resistance was about 50% of the patient’s maximum
strength, hold for 10 seconds, for 10 repetitions), passive
stretching of the upper fibers of trapezius, sternocledomastoid, scalene and levator scapulae muscles (stretching was
held for 30 seconds, and repeated 3 times).
Group B received the same traditional physical therapy
program in addition to PIR technique for the upper fibers of
trapezius, levator scapulae, sternocledomastoid, scaleni and
suboccipital muscles instead of passive stretching. PIR technique was applied from supine lying position with the head
free from the plinth and held by the therapist’s hand while the
therapist was sitting on a stool at the head of the treatment
table. The head was initially positioned so that the stretched
muscle is in a lengthened position, the therapist applied isometric resistance to the action of the tight muscle and held
for 7 seconds with gentle muscle contraction to avoid the risk
of increasing the muscle tone, while breathing in with hold
his breath during contraction, then the patient was asked
to breathe out and relax for 3 seconds, then applied static
stretching in the opposite direction for 30 sec. The procedure
was repeated three times for each muscle bilaterally [22].
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Post isometric relaxation was performed for upper fibers of
trapezius, while the head and neck were flexed and side bent
away from the side being treated to just short of restriction
barrier with stabilization of the shoulder with one hand and
the ipsilateral mastoid process with the other hand. Patient
was asked to take the stabilized shoulder toward the ear, the
ear toward the shoulder against resistance from both sides
and to breathe in and hold his breath for 7 seconds. Then the
patient was asked to breathe out, relax for 3 seconds and the
shoulder was stretched caudally for 30 seconds [22].
For the levator scapulae, the therapist supported the neck
in flexion, contralateral side bending and rotation with one
hand. The other hand was placed on the patient’s ipsilateral
shoulder. The patient was asked to extend the head backward, slightly to the side from which it was turned, elevate
the ipsilateral shoulder and to breathe in and hold his breath
for 7 seconds. The therapist’s other hand applied resistance
against the shoulder elevation for 7 seconds and the patient
was asked to breath out, relax for 3 seconds and the neck is
taken to further flexion, side bending and rotation where it
was maintained as the shoulder is depressed caudally with
the patient’s assistance for 30 seconds [22].
To perform PIR for the sternocleidomastoid muscle, the
therapist placed one hand opposite the side of involvement
muscle under the occipital ridge. The other hand is placed on
the involved side of muscle so that the thumb is placed on
the patient’s forehead and the rest of that hand is rested on
the side of the head. The head was moved into lateral flexion
away from the side of involvement, rotation toward the side
of involvement, and extension. The thumb of the therapist’s
hand on the involved side was placed on the forehead just
over the patient’s eye and. The patient pushed upward against
the therapist’s thumb on the forehead and looked up with
taking a deep breath in for the contraction phase and hold
his breath for 7 seconds, then the patient was asked to stop
pushing and look down with breath out for 3 seconds. After
the relaxation, the therapist stretched the muscle toward the
floor by extension of the cervical spine for 30 seconds [22].
PIR was also applied for scalene muscle; the therapist placed
one hand opposite the side of involvement muscle under
the occipital ridge and the other hand that was placed on
the side of involvement on the temporal bone. The head was
moved into lateral flexion away from the side of involvement,
rotation slightly from that side, and extension of the cervical
spine. The patient was asked to press against this hand and
to breathe in for the contraction phase and hold his breath
for 7 seconds and then to stop pushing and to breathe out
for the relaxation phase for 3 seconds. After that the therapist
stretched the muscle into lateral flexion and extension for
30 seconds. The exercise was repeated 3 times on each side.
In each time the starting position is just short of the new
restriction range [22].
For the suboccipital muscles, the therapist’s hand stabi-
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lized the C-2 vertebra by grasping the transverse processes
between the proximal portions of the thumb and index, and
the other hand was under the occiput to take up the slack
of the suboccipital muscles. The therapist pushed the head
to flexion so that the chin moved toward the sternum and
asked the patient to raise his eyes upward and to breathe in,
hold his breath for for 7 seconds, and then the patient was
asked to roll the eye downward, breathe out and relax for 3
seconds. The therapist took the head into further flexion ROM
for 30 seconds [22].
The exercise was repeated 3 times in each time the starting position is just short of new restriction barrier for both
muscles. All patients were treated for three sessions per week
in alternative days for four weeks [22].

Statistical analysis

Data analysis was performed by statistical package for social
studies (SPSS) (Version 22) for Windows. Descriptive statistics
including the mean and standard deviation was used to
describe general characteristics of subjects and outcome
variables. Independent t test was used determine similarity
between the groups at base line and demographic data.
Two by two mixed design multivariate analysis of variance
(MANOVA) with post hoc comparisons was used to compare
all of the tested dependent variables within and between the
two groups at pre-and post-treatment. The P-value <0.05 was
taken as significant.

Results

As indicated by the independent t test, there were no statistically significant differences (P>0.05) between participants in
both groups concerning age, weight, height and body mass
index (BMI) as shown in Table 1.
Table 1. Demographic characteristics of participants.

Age (years)

Group A
Group B
Comparison
Mean ± SD Mean ± SD t-value P-value
34.86±8.39 32.46±6.54 0.873 0.390

Weight (kg)

83.33±6.84

81.73±4.99

0.732

0.470

Height (cm)

168.4±4.68

167.6±6.08

0.404

0.690

Body mass index 29.38±4.96

29.09±5.88

0.146

0.885

SD: Standard deviation, P>0.05 Non significance

Independent t-test revealed that there was no significance
difference (P>0.05) between both groups pre-treatment in the
measurable outcomes as shown in Table 2, while statistical
analysis using MANOVA revealed that there was significant
difference (P<0.05) between the pre-treatment values and
post-treatment values regarding to the measured outcomes
for both groups. Multiple pair wise comparison tests (Post hoc
tests) revealed that there were significant decreases (P<0.05)
in pain and disability (measured by NPAD scale) in the post
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Discussion

treatment condition compared with the pre-treatment one
in both groups. However, there were significant increases
(P<0.05) in ROM for (neck flexion, extension, right bending,
left bending, right rotation and left rotation) in the post
treatment condition compared with the pre-treatment one
in both groups as shown in Tables 3 and 4.
Also, post hoc test revealed that there were significant
differences (P <0.05) between both groups post treatment
in the measurable variables as shown in Table 5.

The current study was designed to investigate the effect of
MET in form of PIR with the traditional physical therapy treatment versus traditional physical therapy treatment alone on
pain and range of motion in patients with chronic MNP. The
results of the current study revealed that adding MET in the
form of PIR to a traditional physical therapy program (infra-red
radiation, traction and isometric strengthening) significantly
improved the effect of treatment on pain, cervical ROM and

Table 2. Comparing mean values for the measured outcomes pre-treatment for both groups.
Group A
Variables

Group B

Pre-treatment

Comparison
t- value P value

NPAD

54.86± 11.03 57.46± 16.93 0.575

0.568

ROM of neck flexion

60.53± 7.34

0.973

60.46± 5.92

0.033

ROM of neck extension 52.06± 5.98

49.73± 5.66

1.266

0.213

ROM of right bending

28.40± 3.06

1.556

0.128

30.13± 3.92

ROM of left bending

29.93± 4.07

28.73± 2.91

1.073

0.291

ROM of right rotation

63.60± 7.66

65.86± 8.99

0.855

0.397

ROM of left rotation

62.26± 6.69

61.86± 6.37

0.193

0.847

P>0.05 Non significance
Table 3. Post hoc test of the measurable variables for group A.
Group A
P value Percentage of
improvement
Variables
Pre-treatment Post-treatment
NPAD

54.86± 11.03

40.73± 10.68

0.001*

25.75%

ROM of neck flexion

*

11.34%

60.53± 7.34

67.40± 7.72

0.001

ROM of neck extension 52.06± 5.98

58.80± 5.99

0.001*

12.94%

ROM of right bending

30.13± 3.92

36.01± 3.85

0.001

*

19.51%

ROM of left bending

29.93± 4.07

35.80± 4.25

0.001

*

19.61%

ROM of right rotation

63.60± 7.66

69.93± 8.19

0.001*

9.95%

ROM of left rotation

62.26± 6.69

69.13± 6.85

0.001

11.03%

*

P<0.05 Non significance
Table 4. Post hoc test of the measurable variables for group B.
Group B

P value

Percentage of
improvement

Variables

Pre-treatment

Post-treatment

NPAD

57.46± 16.93

30.60± 14.81

0.001*

46.74%

ROM of neck flexion

60.46± 5.92

75.06± 7.24

0.001*

24.14%

ROM of neck extension

49.73± 5.66

63.26± 4.47

0.001*

27.20%

ROM of right bending

28.40± 3.06

38.93± 2.76

0.001*

37.07%

ROM of left bending

28.73± 2.91

40.06± 2.18

0.001

*

39.43%

ROM of right rotation

65.86± 8.99

77.20± 6.30

0.001*

17.21%

ROM of left rotation

61.86± 6.37

74.66± 6.44

0.001

20.69%

*

P<0.05 Non significance

4

El-Laithy et al, Physical Therapy and Rehabilitation 2018,
http://www.hoajonline.com/journals/pdf/2055-2386-5-20.pdf
Table 5. Comparing of the mean values of both groups
post-treatment.
Group A

Group B

P value

Variables

Post-treatment

NPAD

40.73± 10.68

30.60± 14.81 0.040*

ROM of neck flexion

67.40± 7.72

75.06± 7.24

0.009*

ROM of neck extension 58.80± 5.99

63.26± 4.47

0.028*

ROM of right bending

36.01± 3.85

38.93± 2.76

0.024*

ROM of left bending

35.80± 4.25

40.06± 2.18

0.001*

ROM of right rotation

69.93± 8.19

77.20± 6.30

0.011*

ROM of left rotation

69.13± 6.85

74.66± 6.44

0.031*

*P<0.05 Significance

function in patients with chronic MNP. The PIR with traditional
physical therapy program were more effective than traditional
physical therapy program alone in reducing pain and disability
and in increasing cervical ROM.
The results of present study were in agreement with other
previous studies that showed that the PIR has a significant
effect in reduction of pain and increasing of ROM in the neck
area or in other areas of the body [10-17,19,23]. However, the
results of the current study showed increase in all ranges of
neck motion which is superior to other studies conducted
on neck pain [10,23]. This may be attributed to the number
of muscles on which PIR was applied in this study. Within the
available literatures and for our knowledge this is the first
study which investigated the effect of PIR with strengthening
exercise as a part of traditional physical therapy program for
patients with chronic MNP.
The physiological principles on which MET is based on are
PIR and reciprocal inhibition. PIR refers to the assumed effect
of reduced tone experienced by a muscle, or group of muscles,
after brief periods following an isometric contraction. Pain
reduction following PIR could be attributed to the inhibitory
Golgi tendon reflex, activated during isometric contraction
that leads to reflex relaxation of muscle [22]. Also activation
of muscle and joint mechanoreceptors leads to sympathoexcitation evoked by somatic efferents and localized activation
of periaqueductal gray matter that plays a role in descending
modulation of pain [24].
Moreover, the level of pain could be decreased by isometric exercises due to increase endorphins that occur usually
after training and better neuromuscular control. The strong
muscle contractions happen during isometric exercise which
activates muscles stretch receptors. These afferent from these
receptors cause endogenous opoids to be released and also
cause the release of beta endorphins from the Pituitary gland,
these secretions may cause decrease pain [25].
Increased ROM following application of PIR could be explained on the basis of physiological mechanisms behind the
changes in muscle extensibility which leads to an increase in
muscle length by a combination of creep and plastic change
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in the connective tissue [26]. Increasing in muscle extensibility
may be also attributed to neurophysiological factors (such as
changes in the stretch tolerance) and mechanical factors (such
as viscoelastic changes in the connective tissue elements of
the muscle) [27].
The inhibitory effect of Golgi tendon reflex which activated
during isometric contraction of muscle leading to reflex relaxation of the muscle and reduction in muscle spasm and
tightness. So, the possible explanation of the increased in
ROM relies mainly on the effect of autogenic inhibition [28,29].

Limitations

This study was limited by the small sample size and absence
of long term evaluation of the outcomes. Other studies with
larger sample sizes and longer duration are recommended.

Conclusion

Adding muscle energy technique in the form of PIR to the
conventional physical therapy treatment program of chronic
MNP was more effective in reducing pain and functional
disability and increasing cervical ROM than the traditional
treatment program alone.
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