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ABSTRACT

Background: Mechanical neck dysfunction (MND) is a disabling and costly disorder. There are insufficient data
available to determine the efficacy of the stabilization and McKenzie exercises on MND.

Purpose: The objective of this study was to compare stabilization exercises to McKenzie exercises in patients
with MND.

Design: Two group pretest-posttest design.

Materials and Methods: Twenty-seven participants were randomly allocated to the stabilization group (n=14)
and the McKenzie group (n=13). Each group received treatment twice a week over a 6-week period. Outcome
included pain intensity measured on a visual analogue scale, disability measured with the neck disability index,
pain threshold measured with the pressure algometer and cervical range of motion measured with an electronic
goniometer at baseline and after six weeks of treatment.

Results: Pain intensity, functional disability, pain threshold and cervical range of motion showed significant
differences in all groups after intervention. However, there were no significant differences between groups.

Conclusion: Within the limitations of this study, both programs were equally effective in improving pain, disabil-
ity, and range of motion of patients with MND.
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INTRODUCTION . . . . .
complain of intermittent pain, restriction of end

Mechanical neck dysfunction (MND) is a
common disorder worldwide, next common to
low back pain [1]. It is a social and economic
health burden, affecting up to two-thirds of
adults at some time [2]. Most patients spend
all day sitting down leading to biomechanical
changes in the cervical spine [3]. Many individu-
als lead a sedentary life and 60% of neck pain
patients assume the forward head posture,
which overloads and shortens the posterior cer-
vical structures [4]. Patients with MND usually
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range of movement and muscle dysfunction [5].
Physical Therapists use various approaches to
treat MND. They include but not limited to
electrical therapy, laser, manual therapy, ma-
nipulation, hot packs, home exercise programs,
advice on posture, muscle stretching techniques,
deep neck flexor stabilizing exercise and other
modalities [6-8]. Despite the large amount of
evidence regarding management of MND, there
is insufficient evidence in the optimal treatment
approach. Itis highly recommended to develop
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a universal classification system for patients
with MND.

Stabilization and endurance exercises have
been recommended as an effective intervention
for patients with neck pain [9]. McKenzie exer-
cises have also been also recommended to
reduce spinal pain [10]. Stabilization and
McKenzie exercises utilize different protocols to
reduce pain and there is controversy about which
is more effective in spinal pain [11]. Stabiliza-
tion exercise works to rectify muscle abnormali-
ties and restore correct function of muscles to
support and stabilize the spine [10,11]. Whereas
the McKenzie method involves postural aware-
ness and repetitive movements with the funda-
mental concept of a reverse force may decrease
pain and restore function [12].

A few studies on the impact of stabilization or
McKenzie exercises in MND may have been
done. However, there are no randomized
controlled trials on a correlation or comparison
between the two stabilization and McKenzie
programs in any sample of patients with MND.
Therefore, this study was designed to compare
the pain perception, disability, pain threshold,
and range of motion (ROM) between stabiliza-
tion and McKenzie exercises applied to patients
with MIND.

MATERIALS AND METHODS

Design: This research has a pretest-posttest
control group design. Participants were randomly
allocated to one of two groups: (1) a group that
received the conservative physical therapy
program and stabilization exercises. (2) a group
that received the conservative physical therapy
program and McKenzie exercises. The research
physical therapist used a table of random
numbers to assign participants to both groups.
He performed the outcome measurements of
participants at the baseline and final sessions.
He was unaware of group allocation. However,
the clinical therapist who administered the
exercises was aware of group allocation.
Participants in both groups received two
sessions per week for six weeks.

Participants: Fifty-two participants with MND
were recruited from a physical therapy outpa-
tient setting. Participants of any race or gender
with a chief complaint of a neck disability index
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of 15 points or more, and neck pain duration of
at least 3 months were eligible for the study.
Exclusion criteria included a history of orthope-
dic surgery to the neck and shoulder, neurologi-
cal symptoms due to cervical dysfunction,
trauma, temporomandibular surgery, injection,
carcinoma, cardiovascular and neurological
conditions. All subjects signed a consent form
permitting the use of their data. The treating
therapist instructed the participants to refrain
from other forms of any other pain modality or
medicine during the study. Figure 1 shows the
CONSORT flow chart of the participants through
this trial.

Instruments

Visual Analogue Scale (VAS): The tester used
the VAS to measure current pain intensity, aver-
age pain intensity over the past 2-3 days, and
the worst level of pain experienced during the
past 2-3 days. The tester calculated the mean
of the scores to provide a valid and reliable pain
measure score [13].

Neck Disability Index (NDI): The tester used the
NDI to measure functional disability. It has good
internal consistency, reliability, validity and an
excellent ability to distinguish patients with
different levels of disability [14].

Pressure Algometer: The tester used an algo-
meter (J-tech Medical, Midvale, UT, USA) to
measure the pressure pain threshold. The tester
applied the algometer at a rate of 1 kg/sec ver-
tically to the testing site to measure the pain
threshold. The investigator asked each partici-
pant to sound ‘Ouch’ to indicate pain. The tester
calculated the mean of the three consecutive
measurements on the most severe painful point
on the upper trapezius before and after each
treatment [15].

Myrin goniometer: The investigator used the
Myrin goniometer to assess active neck motions.
It is a reliable instrument used to evaluate
active neck motions at various times by multiple
testers. It may objectively be used to monitor
the success of a therapeutic regimen [16].

Pressure biofeedback device (treatment
instrument): It was used to quantify and retrain
the stabilizing muscles. The device was the
sstabilizer pressure biofeedback, Chattanooga
group, Chattanooga, USA [17].
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Procedures: Participants in both groups
received the conservative physical therapy
program (heat intervention, ultrasound and neck
ROM exercises). The first group received the
cervical stabilization which included the
craniocervical flexion exercises. The exercises
aimed to strengthen the upper neck deep flexor
muscles. The superficial sternocleidomastoid
and anterior scalene muscles were kept relaxed
while doing the stabilization [18]. The therapist
put the biofeedback device and then flattened
cervical lordosis was confirmed by using the
visual feedback obtained via the dials of the
device. First, the air bag under the neck was
inflated to 20 mm Hg. Then, the participant
pressed the bag slightly with slight increments
of pressure through the sensor dial (i.e., 2 mm
Hg; up to 30 mmHg). The subject maintained an
isometric hold of up to 10 seconds, and up to 10
repetitions. The therapist asked the participants
to repeat each exercise for 10 times with 3 rest
periods [17].

The second group received the McKenzie exer-
cises in addition to the conservative program.
The McKenzie exercises included head retrac-
tion and neck extension in sitting position, head
retraction and neck extension in supine position,
left and right lateral bending, head turning, and
neck flexion in sitting position. Each participant
maintained the maximal muscle contraction in
each exercise for 7 seconds. Each patient
repeated the exercise for 10 to 20 times [19].
Participants of both groups were instructed to
perform the home program exercises in the days
in which they do not come to the clinic. The
investigator used self-report logs to measure
adherence of patients to the home exercise
programs.

Data Analysis: It was performed using SPSS for
Windows, version 18.0. The independent
samples t-test was used for comparing the
McKenzie and stabilization groups. The paired-t
test was used to compare the dependent
parameters before and after intervention in each
group. Statistical significance for all tests was
accepted below the 0.05 level.

RESULTS

Twelve participants refused to enroll in the
study, and 8 patients did not meet the inclusion
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criteria. Thirty-two participants enrolled into the
study. Two patients dropped out in the first group
due to time constrains and changing medicine
during the study. Three patients dropped out in
the second group due to lack of motivation and
transportation problems. Patient flow through
the study is shown in the CONSORT flow chart
shown in the Figure 1.
Fig. 1: Flow chart detailing the study.

All patients presenting to the clinic (n=52)

Unwillingness (n=12)

Potential Participants (n=40)

l

Inclusion Criteria

Not meeting inclusion
criteria (n=8)
Eligible Patients (n=32)

Randomization

16)

Table 1: Descriptive statistics and t-test for comparing
the mean age, weight, height, VAS and NDI of both groups.

Group 1 (n= Group 2 (n=16)

Drop out;2 Drop out:3

Variables Stabilization | McKenzie Ex ¢
group (n=14) | group (n=13) P
Gender
5/8 9/3
(male/female) / /
Age (years) 36.5£2.9 35.249.8 1.015 | 0.325
Height (cm) 67.5¢7.0 171.1+5.0 | 0.604 | 0.557
Weight (kg) 69.5+14.7 74.1#11.6 | 0.055 | 0.957
VAS 6.311.7 5.1#1.5 1.23 0.621
NDI 14.26.1 13.5#3.2 0.102 0.12

ISSN 2321-1822

Values are presented as mean (standard deviation).
t-test (t), P (probability value) indicates significant value
(P>0.05)

Table 1 shows the general characteristics of the
participants. The author did not find significant
differences in the general characteristics
between both groups. Differences in pre- and
post-test values within groups and between
groups are summarized in Tables 2-3.

The stabilization group had significant improve-
ments in VAS, NDI, algometry, cervical extension
and lateral neck flexion (p<0.05). Further, the
changes in flexion and rotation were not sig-
nificant. Whereas, the McKenzie group showed
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significant changes in VAS, NDI, algometry,
cervical flexion, extension, and lateral neck
flexion (p<0.05). However, there were no
significant changes in rotation and right lateral
flexion. Both groups helped reduce pain percep-
tion, disability, pain threshold, increase the
ROM, but there were no significant differences
between the two groups.

Table 2: Pre and post treatment mean values of VAS, NDI
and algometric measurements of both groups

(stabilization and McKenzie groups).

Neck motion Stabilization group| McKenzie Ex group t&p
(n=14) (n=13)
Before 4.30£1.60 4.43£1.44
After 1.418&0.72 1.81&.76
VAS 1.409 & 0.340
Before-after 2.20 & 1.60 1.36 & 0.52
t&p 4.263 & 0.003* 4.345 & 0.004*
Before 7.15+1.34 7.20&1.54
After 4.01+1.23 2.45&2.35
NDI -0.6790.351
Before-after 3.72&2.57 2.30&2.42
t&p 3.52+0.003* 2.760+0.042*
Before 9.61&1.26 7.46.5&4.31
Aft 13.01 & 2.80 14.1 & 3.61
Algometer Rt = 1.024 & .0.438
Before-after 1.8940.29 2.72+147
t&p 3.478 & .005* 3.4211 & 0.006*
Before 8.32+£2.13 7.93+2.82
After 13.64£3.15 13.20+4.38
Algometer Lt 0.31 & 0.725
Before-after 2.62+0.62 2.378&2.36
t&p 3.127 & 0.001* 2.412 & 0.003

Values are presented as mean (standard deviation). Lt:
left, Rt: right, t-test (t), P (probability value) * indicates
significant value (P<0.05)

Table 3: Pre and post treatment mean values of ROM of
neck both groups (stabilization and McKenzie groups).

Neck motion Stabilization group| McKenzie Ex group t&p
(n=14) (n=13)
Before 4.30£1.60 4.43+1.44
After 1418&0.72 1.81&.76
VAS 1.409 & 0.340
Before-after 2.20&1.60 1.36 & 0.52
t&p 4.263 & 0.003* 4.345 & 0.004*
Before 7.15+1.34 7.20&1.54
After 4.01£1.23 2.45&2.35
NDI -0.6790.351
Before-after 3.72& 257 230&2.42
t&p 3.52+0.003* 2.760£0.042*
Before 9.61&1.26 7.46.5&4.31
After 13.01 & 2.80 14.1&3.61
Algometer Rt 1.024 & .0.438
Before-after 1.89:0.29 2.72+.147
t&p 3.478 & .005* 3.4211 & 0.006*
Before 832+2.13 7.93+2.82
After 13.64+ 3.15 13.2044.38
Algometer Lt 0.31&0.725
Before-after 2.62+0.62 237&2.36
t&p 3,127 & 0.001* 2.412 & 0.003

Values are presented as mean (standard deviation). Lt:
left, Rt: right, t-test (t), P (probability value) * indicates
significant value (P<0.05)

DISCUSSION

Therapeutic exercises have been used to man-
age patients with MND. However, there is still a
need to determine the most effective exercise
approach for patients with MND. Therefore, this
study was done to compare between the effects
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of stabilization and McKenzie exercises on pain
perception, disability, pain threshold, and cervi-
cal ROM in patients with MND. According to the
results of this study, both intervention protocols
provided statistical significant improvementsin
each group. However, there were no statistically
significant differences between both groups.

Patients in the first (stabilization) group experi-
enced positive improvements in many param-
eters (pain intensity, disability, pain threshold,
cervical extension and lateral neck flexion). The
logical explanation is that pain inhibits the deep
stabilizers, creating imbalance around the spine
which precipitates the spine to further strain and
pain [17]. Stabilization rectifies the longus capi-
tis and the longus colli, which are imperative
for cervical stability [18,20]. Some authors
showed increased endurance of those muscles
and reduced electromygoraphic activities of the
scalene and sternocleidomastoid muscles in the
stabilization group when contrasted with the
conservative physical therapy program [21].
Those exercises may have induced local
mechanical hypoalgesic responses [22]. Further,
stabilization exercises have been shown to
change the motor programing of the automatic
feed-forward recruitment of the deep core
spinal muscles [23].

Our results agreed with those of Dusunceli et
al. (2009) who got significant pain relief and
functional improvement in patients with chronic
neck pain at 12 months after intervention with
cervical stabilization exercises [24]. The present
study findings also agreed with those of Cho
(2011) who showed that cervical stabilization
exercises reduced pain, increased maximum
cervical muscle strength, endurance, ROM and
muscular cross-sectional areas in chronic neck
pain patients [25].

There has been concurrence of findings of this
study with those of another research that indi-
cated that neck stabilization exercises improved
pain, disability and quality of life in patients with
cervical radiculopathy [26]. Findings of this study
also correlated with those of Celenay et al.
(2016) who showed that stabilization exercises
combined with manual therapy were superior to
stabilization exercises alone for improving pain,
disability, range of motion and quality of life in
mechanical neck pain [27].
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Participants of the second (McKenzie) group
showed significant improvements in pain,
disability, pain threshold and ROM of the neck
except rotation. Improvements might be attrib-
uted to treatment of versatile shortening in the
cervical spine that created constrained painful
development and diminished spinal mobility
which requires the utilization of Movements that
support the procedure of remodeling. Just with
the utilization of such loading strategies as
McKenzie method, normal tissue function was
re-set up [28]. The McKenzie method is a gentle
approach directly performed by patients produc-
ing power utilizing repeated movement to end
of range of motion in a direction that assuages
the patient’s side effects [29]. Patients also
showed reduction of disability due to marked
modifications in the cognitive and sensory
perception of pain. McKenzie directional pref-
erence exercises may have improved self-
confidence, anxiety and fear of movements [29].

There are no similar studies investigating the
efficacy of McKenzie exercises on MND while
there are other studies sharing the same princi-
pal but pertaining to a related area (lumber
spine). For instance, Garcia et al., (2013) showed
concurrence with this study as they reported that
McKenzie method was more effective than Back
School method for promoting physical function
in patients with low back dysfunction [10].

Regarding the neck region, there were studies
that demonstrated the efficacy of McKenzie
approach on cervical radiculopathy. For example,
Abdulwahab et al. (2000) stated that doing
repetitive neck retractions reduced radiculo-
pathy pain in patients with cervical radiculo-
pathy [30]. On accordance with these study
results Murtezani et al. (2015) reported that
McKenzie intervention indicates significant
change in spinal movement, functional capac-
ity and pain relief among patients with chronic
LBP [31]. Likewise, McKenzie’s method was more
effective than lumbar strengthening exercises
in treating non-specific low back pain patients
[32].

The author of this study did not find differences
between both programs. This was consistent
with the findings of Miller et al. in a different
area (the lumbar region) who failed to find
differences between stabilization exercises and
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McKenzie exercises in reducing pain and disabil-
ity for patients with chronic low back pain [11].
This might be due to some limitations that this
study pertains.

On the other hand, other authors reported
improved pain, disability, and thickness of the
transverse abdominis following stabilization
exercises when compared with the McKenzie
group in nonspecific chronic low back pain [33].
The opposite was found in another study where
McKenzie’s exercises were more effective than
stabilization exercises in reducing pain and
improving function in chronic low back pain [34].
Therefore, further comparative studies are
warranted to measure which approach is more
effective for the appropriate subgroups of
patients.

Limitations of the study include the following:
first, the sample size was small. Therefore, the
results cannot be generalized. Second, the daily
living activities of the participants were not com-
pletely controlled which is difficult to overcome.
Third, there were no measurements of long-term
and psychological outcomes. Fourth, patients
may have not adhered to the home exercise
program. Finally, yetimportantly, the author did
not utilize the electromyography to assess
muscle recruitment during exercise perfor-
mance. Further studies are still needed to
determine the optimum dose for both protocols.

CONCLUSION

These study outcomes showed that stabilization
and McKenzie exercise equally improved pain
perception, disability, pain threshold and ROM
of patients with MND.
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