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Abstract

The goal of this study is to detect the efficacy of Pilates mat exercise and conventional therapy on cervical flexor
and extensor myoelectric amplitude in subjects with chronic mechanical neck pain. This trial included 91 participants from
both genders (42 males and 49 females) who were diagnosed by an orthopedist with chronic mechanical neck pain and
referred to the physiotherapy clinic. The participants were randomly assigned to two groups: Group A, which is an
experimental group, included those receiving Pilates mat exercise in conjunction with conventional therapy, and Group B,
which is a control group, included those receiving only conventional therapy. The intervention was delivered to both groups
three times a week for 12 weeks. In this study, the variables pain, function, and muscle activity were measured using the
visual analogue scale, Arabic neck disability index, and Electromyography respectively. All variables were assessed before
and after the 12 weeks. To detect the impact of treatment and time on all measured variables, mixed ANOVA was used and
showed a statistically significant effect (p < 0.05) in both groups in treatment and time with favor to Pilate's group. Pilates mat
exercise combined with conventional therapy and conventional therapy alone are effective techniques for refining neck pain,
function, and muscle amplitude in subjects with chronic mechanical neck pain, with further advantages shown in the
experimental group that received the Pilates mat exercise treatment.
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influence on health care providers®owing to the huge
prevalence and severe effects of neck pain in human
life. the diagnosis and treatment remained an issue

1. Introduction

Neck pain is one of the most common situations that
affect about 70% of individual at different stages in
their lives & 2. According to worldwide
epidemiological reports the incidence of neck pain is
around 40% varying from 17% to 75% ©. When
individuals have neck pain without a specific
pathoanatomic origin, they are commonly classified
as having mechanical neck pain ® and About 50%-80
% of individuals involving back or neck pain do not
definitively identify an underlying
pathology®.Usually, mechanical neck pain occurs
insidiously ® and is typically of multifactorial origin
involving one or more of the following causes:
pressure of the neck, poor posture, anxiety,
depression and occupational activities ™. The high
incidence of Neck Pain has an important economic

until now @9,

In normal cervical spine mobility and stability neck
muscles play an important role. Often the cause of
pain may be the cervical muscles, there are Studies
suggests that neck fatigue or exhaustion may be
related to neck pain. “9-13), the stabilization model of
Panjabi shows that approximately 80% of spinal
stability is dependent on muscle activity 4. Flexor
and extensor cervical spine muscles are like a sleeve
that surrounds the vertebrae at posterior and anterior
side ™%, For patients with neck pain deep cervical
flexors (DCF) and spine extensors (deep and
superficial) deterioration is commonly documented
18 In addition, Various neuromuscular dysfunctions
are often involved in neck pain including decreased
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deep flexor  function, increased superficial
Sternocleidomastoid (SCM) muscle activity and co-
contraction of extensors and flexors (rather than co-
ordination) have developed in neck pain (9

The studies mentioned indicates that Anterior Scalene
(AS) and SCM have increased electromyography
amplitude as superficial flexors and declining EMG
amplitude of DCF muscles including longus capitis
and longus colli @51 | Gras et al (2018) also
reported that the amplitude of SCM, Upper trapezius
(UT), cervical extensors and anterior scalene muscles
have been dramatically increased among patients
suffering from neck pain 8.

The techniques of physiotherapy for mechanical
neck pain usually includes neck muscles stretching
and strengthening exercises?, cervical stabilization
and mobilization exercises, thrust manipulation of the
thoracic spine, kinesio-taping technique @® ischemic
compression on trigger points ?*-2)and electrotherapy
@4 -Comprehensive program known as the Pilates
method were developed by Joseph H. Pilates in the
1920°s ® | Pilates is another common type of mind-
body exercises that focuses on posture , respiration
and coordinated movement. It is a body conditioning
system that enhances balance, posture, muscle tone,
coordination and flexibility through exercises that
stretch out and strengthen selective muscles @,
Pilate's workouts have been used to improve neck
muscles through exercises that increase strength and
stability of the muscles. Pilates working on strength
the internal (local) muscles of the neck and ensure the
large outer (global) muscles are not being used as a
compensation to support your head © 25 26 The
effectiveness of the Pilates exercise on pain and
function has been investigated by numerous literature
reports. @5 27. 2829 however, no studies have been
performed to examine its efficacy on cervical flexor
and extensors myoelectric amplitude during
functional position so this experiment had been
inducted.

Material and methods:

Study design

Double blinded randomized clinical trial was carried
out in compliance with the 1964 Helsinki Declaration
and its subsequent modifications and the guidelines
of Consolidated Standards of Reporting Trials ©9,
This trial approved by the research ethics committee
of the physical therapy college at Cairo University
(P.T.REC/012/002837). It was registered at Pan
African Clinical Trial (PACTR202007880609645).
Before engaging in the study, each patient received
their voluntary and written informed consent. This
trial conducted from September to the end of
December 2020.

Participants
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One hundred and ten participants assessed for
eligibility but five participants didn’t have the
research criteria and another five participants refused
to participate as shown in figure (1). One hundred
participants allocated randomly to two groups but
nine participants don’t receive any treatment due to
the widespread of COVID 19 and some others were
busy. Ninety one patients from both genders (42
males and 49 females) completed this trial. Their
ages between 20 and 35 years and referred to
physical therapy by an orthopaedist with a diagnosis
of mechanical neck pain at the outpatient clinic of the
Faculty of Physical Therapy, Cairo University. They
were all either students or office workers. They
received a standardized physical assessment by an
assessor blinded to their allocation @ : 32, The
patient’s inclusions criteria include: (1) patients who
suffer from pain for more than 3 months, (2) severity
of pain between 3 cm and 8 cm in a pain numerical
rating scale ¢ Moreover; (3) a score above 15 on the
Arabic Neck Disability Index suggests the existence
of at least moderate neck pain disorder ©V | The
exclusion criteria of this trial includes patients were
(1) diagnosed with fibromyalgia, (2) radiating neck
pain into the upper limbs, (3) spine trauma, (4) spine
infection (5) physical exercise begun or modified
through the last three months, (6) Patients who had
visual impairments (7) those with Musculoskeletal
disorders that prevent Pilates exercise ?7)

Figure (1): Consort Flow Diagram

Sample size: calculation the numbers of patients in
this trial depending on pilot study from 20 patients
with mechanical neck pain. The patients assigned
randomly to two groups; one group received Pilates
and conventional therapy and the other group
received conventional therapy alone. The primary
dependent measure was pain intensity and its effect
size was 0.63. Alpha level was set on 0.05 and power
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level on 80%. The estimated total sample size was 82
subjects; 41 subjects within each group. G power (3 .
1.9.2) Was used for calculation

Dependent Variables:

The primary dependent variable for this study was
neck pain intensity measured by the Numerical Pain
Rating Scale (NPRS), cervical flexor (SCM and
anterior scalene muscles (AS)) and cervical extensor
(upper trapezius (UT) and splenius capitius (SC)
muscles) EMG characteristics in the form of
normalized RMS that reflects muscle amplitude. The
NPRS (range; O represented no pain and 10
represented maximum pain) is a reliable and valid
tool for assessment of pain ©®%. The NPRS has 1.3
minimal detectable change and 2.1 points for minimal
clinically important difference %,

The secondary dependent measure was Arabic neck
disability index (ANDI). It is a valid and reliable tool
consisting of 10 items with six choices (0-5) 9,
Each subject was requested to choose the best choice
for his/her case. Then, the numbers were collected
and the level of disability was detected. There is no
disability for scores from 0 to 5; 5-14 is mild; 15-24
is moderate; 25-34 is severe, and finally, more than
34 is a complete disability 7).

Assessment of Muscles amplitude (RMS)

The equipment of MyoSystem 1400A was used for
assessment of normalized RMS of cervical flexor and
extensor muscles. Electrode placement sites were
shaved and washed with a piece of cotton rinsed with
alcohol to minimize skin impedance. Electrodes on
both sides were located as follows: The monitoring
electrodes were positioned for SCM as follows:
around 1/3rd of the length rostral to sternal
attachment, Over belly muscle ©® , AS: parallel to the
lateral border of the clavicular component of SCM in
the direction of the muscle fibers ¢ , UT: 2 cm
lateral to the center of a line from C7 spinal process
and the posterolateral acromion “% and SC: 6-8 cm
lateral to the spine of C4 (almost 3 cm inferior to
mastoid process) ©®. The ground electrode was
positioned over the spinous process of C7 “0),

The raw EMG was amplified (bandwidth = 20-450
Hz, typical mode rejection ratio >80 DB at 60 Hz,
input impedance = 10 GQ) and obtained with a range
of + 2.5 V range. The EMG signals of systemic bias
were eliminated and full wave was rectified before
filtering. The resulting linear envelope signals were
then normalized to maximal voluntary isometric
contractions (MVICs).

Normalization of EMG data

the participants were asked to elevate
his/her head from supine lying position
while  the  physiotherapist  hold it

Egypt. J. Chem. 65, No. 3 (2022)

isometrically for assessment of MVICs of
SCM and AS @94D (figure 2,3).

figure 3: AS muscle recording

For UT the arm was abducted at 90° from
sitting position and proximal resistance was
provided to the elbow joint “® and finally
for the SC, in a prone lying position, the
participant was asked to elevate the head 20
mm while the physiotherapist hold it
isometricall (8 (figure 4,5).

Figure 4: UT muscle recording
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figure 5: SC muscle recording
Isometric contraction was applied three times with
each contraction being sustained for 7 seconds and
with a 30-second rest between contractions “?)

Assessment of Muscle Activity

After the evaluation of the MVICs, patients were told
to write for 15 minute (all of participants write in
Arabic and the same words) while sitting, this task
was selected because it is the most common everyday
task for participants and requires a semi-static load
that aggravates their symptoms. During the
assessment, the position of the head, neck, shoulder
and spine had been standardized to avoid having an
impact on the movements of the examined muscles.
The patients were advised to sit naturally on a flat,
horizontal wooden chair with a backrest. The chair
height has been calibrated to guarantee that the
participant thighs were horizontal, parallel to the
surface and their feet are placed at the width of the
shoulder and are well balanced. Normalized RMS%
was calculated [(EMG amplitude during writing task
/ average of the 3 trials of MVIC) *100] “3.
Randomization and blinding:

Dependent variables were assessed at baseline and 12
weeks by an assessor blinded to the treatment
allocation. Patients were blinded to their therapy
allocation and uninformed of what intervention the
other group would receive. Each patient was
instructed to don’t take with other patients in
treatments. Patients were randomly selected to
undergo Pilates mat exercise and conventional
therapy (experimental group) or conventional therapy
only (control group). The concealed distribution was
carried out using a computer-generated randomized
table of numbers developed by a researcher who was
not participated in either selecting or handling
patients prior to the start of data collection.
Individually, sequentially numbered index cards were
folded and inserted into sealed, opaque envelopes
containing the randomly selected intervention group.
Blinded to the baseline test results, a second therapist
opened the envelope and started the therapy
according to the group assignment. The intervention
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was given to all patients on the day of the initial
examination.
Treatments:

Control group: Patients received exercises in this
category that included active ROM exercises in the
neck, isometric exercises in the neck 4“9 | chin in ,
scapular retraction, ROM shoulder, neck extensors
and pectoral stretching, 10 minutes of moist heat (hot
pack). Precaution and ergonomic advice “8 the
participants were given these activities as home
programs.

Dosage: 5 set of exercises x 10 repetitions with 2 min
rest between each set for 12 weeks.

Experimental group: Patients undergoing Pilates
and  conventional  therapy  subjects  were
independently evaluated and taught the five main
elements of Pilates #°),

Beginner exercises:

Hip twist level 1: Active starting position: one knee
shifts away from and then towards the midline of the
body while keeping a neutral spine position. This
challenges the rotational function of the lumbar spine
(figure 6).

Figure 6: hip twist level 1
Double leg stretch level 1: The arms are both
lowered overhead while retaining ribcage and pelvic
control (figure 7).
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Figure 7: Double leg stretch level 1
Double leg stretch level 2: As for level 1 but at the
same time pushing one heel away from the body
along the mat (figure 8).

Figure 8: Double leg stretch level 2

One leg stretch level 1: One heel pushes down
against the mat, stretching the same leg without
causing the pelvis to tilt anteriorly (figure 9).

Figure 9: One leg stretch level 1

Clam level 1: starting position: Side lying, knees
bent to 90 degrees, open the upper knee towards the
ceiling, keeping contact with the medial sides of the
legs with the hips stacked (figure 10).
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Figure 10: Clam level 1

Shoulder bridge level 1: Starting position: crook
lying, inhaling and during exhalation spine up the
vertebra leading from the coccyx to the shoulder
blades (figure 11).

Figure 11: Shoulder bridge level 1

Scissors level 1: starting position: supine, one knee is
raised over the hip (with a 90 degrees angle at the
knee and hip) while the pelvis remain neutral (figure
12).

Figure 12: Scissors level 1
Arm opening level 1: The uppermost arm is raised
out of the body to open the upper chest and rotate the
thoracic and lumbar spine (figure 13).
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Figure 13: Arm opening level 1
Breast stroke prep level 1: starting position: prone,
the shoulder blade glides softly downwards away
from the ears as the arms are raised up 4-5 cm from
the mat (figure 14).

Figure 14: Breast stroke prep level 1

Breast stroke prep level 2: As for levell, the upper
body was lengthened from the mat to hover 3 cm of
the breastbone from the floor while retaining a
neutral lumbo-pelvic position. Keep the neck back
long (figure 15). This exercise retains the co-
activation of upper, lower trapezius, deep and
serratus anterior, neck flexors and extensors 29,

Figure 15: Breast stroke prep level 2
Dosage: Each session lasted one hour and started
with a warm-up of ten minutes and ended with a
cool-down of 5-10 minutes 3 days a week for 12
weeks.

Statistical Analysis:

Patient's data was subjected to Shapiro—Wilk
test to determine its normality. All of the data (age,

Egypt. J. Chem. 65, No. 3 (2022)

weight, height, body mass index (BMI), VAS, ANDI,
and RMS of SCM, AS, UT and SC) were normally
distributed. Thus, at physical characteristics (age,
weight, height, and BMI) analysis parametric T-test
was used to detect the differences between
experimental and control group). Dependent variables
were analyzed by mixed model multivariate analysis
of variance (MANOVA) detect the differences
between time and treatments at all variables between
subjects of both groups. Chi square test used for
assessment the difference between both groups at
gender distribution. SPSS version 23 (IBM Corp,
New York, United States) was used and o =0.05.

Results of the Trial
The Physical Characteristics of Subjects:

An unpaired T-test was used to decide the changes
between the two groups in terms of age, weight,
height and BMI and revealed no statistically
significant difference was found between groups
(Table 1).

Table 1: Physical characteristics of subjects

Pilates .
group Colnventlon p.
Mean + al group T-value value
sD Mean + SD
Age (years) 2%?57’—' 214311 | -141 0.17°
Weight (kg) 688'%52’—' 65+ 5.79 1.100 0.28°
. 165.75 + 168.50 + . a
Height (cm) 742 8.67 0.48 0.63
24.06 + 22.96 +
2 a
BMI (kg/m ?) 357 192 0.88 0.38
Gender IZ 2 |2 0 2
(males/females) males/23 males/26 X?=0.26 0.6
females females

% no significant difference between two groups; SD: standard
deviation; p-value: significance level; BMI: body mass index; X%
chi square.

Results of dependent variables:

MANOVA was conducted to detect the
effect of treatment on all dependent variables in
general, and it was found that there were significant
effects of treatment as p = 0.0001 and f = 18.3 and
time as p = 0.0001 and f = 353.61. Moreover, for
interaction between time and treatment, there was a
significant interaction as p = 0.0001 and f = 22.57
Multiple pairwise comparison within groups exposed
that there was a significant difference in all variables
in both groups as p < 0.05 with more benefits in all
variables in Pilates group (Table 2,3,4).. Partial Eta
Square was used to detect the size of difference
between the groups at post treatment and the size was
found to be medium and large after the treatment (%2
> 0.06). Partial Eta Square: effect size (small >0.01,
medium >0.06, large>0.14).
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Results of VAS and ANDI

Inter-group analysis at pre-treatment, there was no
significant difference as p 0.48. intra-group
analysis; there was a significant decrease in pain level
after 12 weeks in both groups with favor to Pilates
group as shown in table (2) also, Partial Eta Squared
at post-treatment revealed a significant difference
between both groups as 2 = 0.84. In ANDI variable
there was no significant difference at pre-treatment as
p = 0.5. Intra-group there was a significant decrease
in level of disability in both groups with favor to
Pilates group and #2= 0.74 at post-treatment.

Table 2: Results of NPRS and ANDI within
groups
Dependent variables Pre- Post- p- % 95%
treatme treatment | valu of Confidenc
nt Mean e cha e interval
Mean and SD withi | nge
and SD n
NP Pilates G 6.4+1.7 1.2+0.44 | 0.00 81% | 4.41 to
RS 8 01° 5.98
Conventional | 6.75+1. 5.240.83 0.00 23% | 0.76 to
G 29 1P 2.33
AN | Pilates G 24.85+3 | 8.85+1.1 | 0.00 64% | 14.65 to
DI .04 3 01" 17.34
Conventional | 25.4+1. 13.75+1. 0.00 46% | 10.31 to
G 98 7 1b 12.99

NPRS:numerical pain rating scale; ANDI: Arabic neck disability
index; SD: standard deviation; b: significance difference; G: group;
%: percent

Results of normalized root mean square at
cervical flexors muscles two-sided

For SCM and AS muscle RMS; the results reported
that there was no significant difference at pre-
treatment (RT and left side) in inter-group analysis as
p = 0.78 (RT/SCM), 0.48(LT/SCM), 0.76 (RT/AS)
and 0.34 (LT/AS) respectively. Intra-group analysis;
there was a significant decrease in normalized RMS
value at both sided of both groups with favor to
Pilates group (table 3). Partial Eta Squared at post-
treatment revealed a significant difference between
both groups as #2 = 0.58 (RT/SCM), 0.54(LT/SCM),
0.36 (RT/AS) and 0.54 (LT/AS).

Table 3: Results of cervical flexors RMS

significance difference; SD: standard deviation; G: group; %:
percent

Results of normalized root mean square at
cervical extensor muscles two-sided

Finally, cervical UT and SC have significant decrease
in value of RMS at both sides with favor to Pilates
group (table 4). Inter-group analysis at pre-treatment,
there were no significant difference as p = 0.06
(RT/UT), 0.65 (LT/UT), 0.81 (RT/SC) and 0.69
(LT/SC) respectively. Partial Eta Squared at post-
treatment revealed a significant difference between
both groups as 2 = 0.64 (RT/UT), 0.55(LT/UT),
0.55 (RT/SC) and 0.58 (LT/SC).

Table 4: Results of cervical extensor RMS

Dependent Pre- Post- p- % 95%
variables treatmen | treatmen | value of Confide
(RMS) t t (within | cha nce
Mean Mean ) nge interval
and SD and SD
RT/ Pilates G 13.99+1 | 8.52+1. 0.001° | 39 465 to
uT .32 24 % 6.28
Conventi 14.85+1 12+1.32 0.001° 19 215 to
onal G .53 % 3.81
LT/U | Pilates G 15+1.36 7.89+1. 0.001° | 47 5.76 to
T 65 % 7.67
Conventi 15.15+1 | 11.6%1. 0.001° | 23 259 to
onal G .37 45 % 4.5
RT/S | Pilates G 14.48+1 | 7.52+1 0.001° | 48 532 to
Cc .45 39 % 6.97
Conventi 14.59+1 | 10.90 0.001° | 25 287 to
onal G 49 99 % 4.51
LT/S Pilates G 15.02+1 8.54+1 0.001° | 43 581 to
C .59 13 % 7.15
Conventi 15.18+1 11.01+1 0.001° 27 349 to
onal G 11 .63 % 4.83

Dependent variables Pre- Post- p- % of 95%
(RMS) treatme treatme | value chang | Confidenc
nt nt (withi e e interval
Mean Mean n)
and SD and SD
RT/SC | Pilates G 15.53+ 8.52+1. | 0.001° | 45% 6.02 to
M 1.63 45 7.99
Conventi 15.39+ 11.79+ 0.001° | 23% 2.61 to
onal G 1.68 1.36 4.58
LT/SC Pilates G 15.71+ 8.12+1. 0.001° | 48% 6.11t0 8.26
M 2 35
Conventi 15.31+ 11.51+ 0.001° | 25% 2.73 to
onal G 1.49 1.43 7.89
RT/A Pilates G 14.19+ 8.83+1. | 0.001° | 38% 451 to
S 1.47 18 6.21
Conventi 14.33+ 10.82+ | 0.001° | 24% 266 to
onal G 1.42 1.49 4.35
LT/AS | Pilates G 13.9+1. | 7.48+1. | 0.001° | 46% 4.39 to
33 18 6.44
Conventi 13.37+ 11.26+ 0.001° | 16% 1.08 to
onal G 2.08 1.45 3.13
RMS: Root mean square; RT: right; LT: left; SCM:

sternocleidomastoid; AS anterior scalene; p-value: probability; °:
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RMS: Root mean square; RT: right; LT: left; UT: upper trapezius;
SC: splenius capitis; p-value: probability; °: significance difference
; G: group; %: percent

Discussion

This trial was designed to detect the efficacies of
adding Pilates to conventional therapy on cervical
flexor and extensor muscles amplitude in patients
with mechanical neck pain. The results reported
refinement in pain intensity at both groups; Pilates
group had decrease in pain level by 81% and in
conventional group by 23%, also in disability level
there was a significant decrease in Pilates by 64 %
and in control group by 46%. Finally, muscle
amplitude was measured in the form of normalized
RMS of both superficial flexors and extensors
muscles and decreased in both groups with favor to
Pilate's group.

For clarification of these results; there are a variety of
hypotheses that confident the neck pain is regularly
associated with defensive spasm in the muscles
around the neck that causes muscle pressure leading
to the development of ischemia which in turn lead to
more pain. Particularly since our patients were either
office workers or students, they were typically
following a persistent non-neutral posture. By
alleviating pain and muscle spasm this vicious cycle




198 M. S. Mahmoud et.al.

“which can take place in reverse” may be disrupted
(47, 48)

In addition, Pain is correlated with changed the
pattern of muscle recruitment; the high intensity of
muscle tension and tone reduces muscle length and
induces excessive muscle imbalances and therefore
increased discomfort and pain “). In this study, the
Pilates approach is centered on developing and
improving systematic balances rather than individual
ones (cervical or thoracic) regions, which support
core stability and spinal segmentation and separation.
In addition, Decreased tension in shortened and
impaired muscles during the workout are considered
of the additional advantages of Pilates exercise ©9;
enhanced methodologies for the respiration of the
ribs and diaphragm (diaphragmatic and rib breathing)
that boost core stability; and enhanced understanding
of abnormalities in the posture @®.

The findings of this study demonstrate that adding of
Pilates to conventional therapy results in
improvement of muscle amplitude. In addition,
reducing neck pain and enhancing neck function “,
There are studies that investigate the effect of Pilates
solely @5 20 or in comparison to other therapy
strategies "2 for mechanical neck pain patients.
However, the role of Pilates and conventional therapy
together in reducing pain and dysfunction level is
confirmed by only one study. Nandita et al., (2018)
reported the effectiveness of Pilates and conventional
therapy in patients with mechanical neck pain and
showed improvement in neck pain and function in all
groups with a better outcome in the group who used
Pilate's workouts @9,

Our study has shown that the AS, SCM, SC and UT
activity levels decreased dramatically in the Pilates
group. Previous studies on neck pain have found
distorted activity pattern for neck muscles, described
as increased superficial muscles activity and
decreased activity of deep muscles during functional
and cognitive tasks 9, Furthermore, Panjabi stated
that the muscles provided about 80% of spinal
stabilization @4, In stabilization, there is a different
function for deep and superficial muscles. Deep
muscles are segmental stabilizers, so stability
between segments must be provided which is
important as a basis for superficial muscle
participation V., DCF weakness reported in neck
pain may lead to an increased level of superficial
flexor muscle activity 9. Pilates exercise working on
strengthening the neck DCF and ensuring that large
outer (global) muscles are not used to support your
head @, Furthermore, the activity of superficial flexor
and extensor was inhibited due to reduction in the
tension of weak muscles ®9.

Improvements in pain, function and muscle activity
were documented also in conventional therapy group.
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The cumulative impact of postural adjustment
exercise (chin-in, scapular retraction exercise and
ergonomic advice), isometric exercise, cervical
extensor stretching and moist heat exercise can be
due to this refinement. Postural exercises may have
two main benefits. First, it can regularly decrease the
adverse loads caused by poor cervical and scapular
postures on the cervical joints. Second, in its
supporting role, it trains the deep postural stabilizing
muscles of the spine. A change in postural patterns
will occur if these exercises are carried out repeatedly
during the day ©2.

We suggest the influence of neutral postural
awareness that relieves pain-causing tension. Our
findings align with those of Mclean, who found
effects on cervical muscles from posture correction
exercises 9, Due to neck retractions, Abd El-wahab
and Sabbahi showed H reflex amplitude alteration
and they were recommended to be used for C7
radiculopathy ©3. Enhancement in the control group
may be because of the rapid hypoalgesic effects of
isometric exercises along with stretching exercises,
which is generally compatible with the suggested
mechanism of action of isometric exercise. These
exercises are used to treat somatic dysfunction
resulting cervical pain ¢4,

Limitation: This trial has many important limitations
that need to be considered in future research; no
follow up to investigate the long term effect of
treatment, the other limitation was no assessment of
deep cervical flexor muscle amplitude which
imported for assure the effectiveness of treatment
program.

4. Conclusion: Pilates exercise and conventional
therapy are an effective method for inhibit pain,
disability, muscle activity. Conventional therapy
alone is effective method of treatment but needed to
combine it with other model of exercise such as
Pilates. In addition, the patient with mechanical neck
pain need to home program in the form of postural
corrections exercise and ergonomic modifications.
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