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Introduction: the present study aims to determine the effectiveness of specific neck muscle
stabilization exercises relative to neuromuscular facilitation exercises on pain, algophobia ,
kinesiophobia , neck range of motion in patients with chronic neck pain.
Research Method: in this clinical trial, 44 patients suffering from chronic neck pain were examined
in the year 2016. Forty-Four patients were divided into two groups of 22. Members of one group
did stabilization exercises and members of the other group did neuromuscular facilitation exercises.
The Tampa Scale for kinesiophobia was used for measuring algophobia and kinesiophobia, the
Visual Analogue Scale was used for measuring pain and patients’ neck range of motion was
evaluated using a flexometer before the treatment and 4, 8 and 12 weeks after the treatment. The
treatment program of the both groups contained 48 training sessions over the course of eight weeks
6 sessions a week. The following tests were used for comparing the intergroup and intragroup
results obtained before, during and after the treatment: analysis of variance independent t-test and
paired t-test.
Findings: the results show that the mean of pain has been significantly reduced in the two groups
(P<0.05). Patients’ neck range of motion in the group whose members did stabilization exercises
has increased relative to the members of the other group who did neuromuscular facilitation
(P<0.05). In addition, the level of algophobia and kinesiophobia has been significantly decreased
in the both groups (P<0.05).
Conclusion: the present study showed that both types of exercises reduced the pain, fear of pain
and fear of movement and increased neck range of motion of patients with chronic neck pain.
However, the effect of stabilization exercises has been way more significant than the effect of
neuromuscular facilitation exercises.
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Introduction

There is strong evidence that shows that fear of pain and fear of mechanism damage acts as a basis for enhancement of pain
and the disability caused by it (1). Vlaeyen believed that any kind of damage or harm to the spine is painful for an individual
and in most cases, patients use different methods for coping with the pain without fearing it. However, in some cases, patients
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act differently and they become stuck in a defective cycle; which not only doesn’t result in recovery, but because of this fear,
patients’” pain will become continuous, chronic and turns into a pain that disables the patient (1). Once patients fear pain,
reoccurrence of pain, harm or damage, they will avoid moving, doing routine and daily activities, job activities and any other
factor that they think plays a role in feeling the pain once more (2) and the moment they start avoiding these physical activities,
their musculoskeletal, cardiovascular, respiratory systems and the mental and psychological states will be affected in time. As
a result, these patients will be at the risk of being diagnosed with depression because of their weakness and the damage in the
aforementioned systems and ultimately, the patients wouldn’t be able to do their job and daily activities (3). Because of these
factors, the pain patients feel will be continuous and chronic and neck pain will turn into a disabling and chronic illness which
imposes high costs on the individual as well as the society (2, 3).

Neck pain is a distinctive illness and it is important to examine the mental aspects of pain, especially fear of movement and
the avoidant approaches resulting from the pain felt by patients. Neck pain is one of the most common musculoskeletal diseases
and one of the main factors affecting personal, job and social performance of patients all around the world (4).

Like backache, neck pain tends to be chronic and often causes long-term disability. Currently, it has become perfectly clear
that psychological factors are important determinatives of the risk of long-term disability (5). Among these factors, we can
refer to the fear of pain and movement as predictors of long-term disability in patients suffering from backache which have
attracted a great deal of attention (6 , 7). However, no study has reviewed these factors in patients suffering from neck pain.
There are a few researches that have specifically studied the avoidant approach caused by pain (8).

One of the most common and valuable tools is TSK which is currently being used for reviewing as one of the biological —
psychological — social aspects of backache, neck pain and especially different aspects associated with the avoidant approaches
subsequent to it (8). Cleland et al. (9) in 2008 studied the psychometric properties of TSK in 78 patients suffering from
mechanical neck pain or without referral to the upper limb. The repeatability of this scale was good and average, respectively;
and it has high levels of internal consistency.

Numerous studies have reported that patients suffering from chronic neck pain have weaker muscles than healthy individuals.
Neck stabilizer muscles play a crucial role in the movements of a body, maintaining a good posture and also in stabilization
cervical spine. In fact, stability of the cervical spines is done by a set of muscles called the deep neck flexors including muscles
such as longus colli and longus capitis. Previous studies and recent researches have all mentioned the special role of longus
colli in maintaining cervical lordosis. Studies have also referred to the reduction in the deep neck flexors’ endurance in patients
with chronic neck pain (10).

Therefore, the present study aims to determine the effectiveness of specific neck muscle stabilization exercises relative to
neuromuscular facilitation exercises on pain, algophobia , kinesiophobia , neck range of motion in patients with chronic neck
pain.

Research method

This study is single-blind randomized clinical trial in which 44 patients suffering from chronic neck pain visiting the research
center of the department of physiotherapy in University of Social Welfare and Rehabilitation Sciences were studied in 2016.
The information collected from this study entered Iran Center for Clinical Trials Registration. Patients were randomly divided
into two groups of 22. The first group of these patients was treated with specific neck stabilization exercises and the second
group was treated with neuromuscular facilitation exercises. Patients were not informed about the theory and they were told
that the purpose of the study was to review the difference between the effects of two different types of neck muscles exercises.

Sample volume for each group was estimated based on an experimental study with 95% confidence and 90% test power.
Demographic information of patients were recorded using a short questionnaire. Information such as the starting date of neck
pain,, intensity of pain and age , weight , height , BMI were recorded (table 1).

The criteria for the individuals to take part in the study were: being of the age 22 to 35 for both men and women and suffering
from a neck pain for which no specific cause has been mentioned by the doctor and continues for 12 weeks or longer.

Patients answered to the following items as questions and in case of presence of any of these items, the participant would exit
the study: disc protrusion or prolapse along with neurological symptoms; spinal surgery; presence of structural damages in
the neck; rheumatic, inflammatory and autoimmune diseases; compression fractures induced by osteoporosis and spinal
stenosis; rheumatoid arthritis; severe mental illness or pregnancy-related illnesses; physiotherapy, chiropractic, osteopathy,
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massage, therapeutic exercises, etc. for neck or shoulders over the course of the past three months; hearing and vision problems
which have not been modified with hearing and vision equipment.

Furthermore, patients who do not complete their treatment sessions, use other treatment methods during the conduction of the
study or patients whose symptoms (pain and disability) had become intensified by doing the exercises also exited the study.

Qualified patients first signed a consent and then entered the study. The present study has been approved by the Morality
Committee of Zahedan University of Medical Sciences. The rights of all of the subjects were observed and protected at all
times during the course of the study.

In order to measure pain, the Visual Analogue Scale (VAS) was used which is a sensitive pain scale and this scale had reliability
and validity. This scale is a graded ruler with a length of 10cm which is used so that patients would assess their pain on this
rule from O (no pain) to 10 (severest pain imaginable) (11).

Kinesiophobia and algophobia in patients were measured using the Persian version of the Tampa Scale for Kinesiophobia.
This scale has 17 items with 4-option Likert scale which varies from completely disagree to completely agree. The total score
of the questionnaire is between 17 and 68. Higher scores are indicative of the high levels of kinesiophobia. According to the
results of previous studies on patients suffering from backache, a score higher than 37 is defined as kinesiophobia (12). In the
initial stages of the research, the researcher measured the validity of the questionnaire and the results of the ICC and Cronbach’s
alpha were significant. According to the Pearson test, there is a significant relationship between HADS, TSK and intensity of
pain (on the day of the study and the next week) (P<0.001). Moreover, there was a relationship between TSK and SF12
(P<0.001) (13).

In order to measure the neck flexion range of motion, the patients were asked to lie on their backs, without putting their heads
on the bed, put their shoulders on the edge of the bed and their arms on the sides of their bodies and the flexometer was
attached to the ears of the patients. The testees were asked to flex their heads, to bring their chins closer to their chests and the
flexometer would show their range of motion. In order to measure the range of motion in terms of openness of the neck, these
were done the other way. In order to measure the lateral flexion range of motion, the patients were asked to sit on an armchair
in a way that their backs would be completely straight, they would hold the arms of the chair and their arms would be hooked
around the chair. Then, the flexometer would be fixed behind their heads. In this state, the graded page and marker were
adjusted on zero. The testees bent their heads to the left (right) and then to the right (left) after the degree shown by the marker
was read (14).

The treatment program of the two groups was as follows: in the first four weeks, the treatment only focused on the muscular
problems of the patient so that there would be no trigger point. If there was any shortness of muscle, the active and the passive
stretching techniques would be used and ultimately, the weak muscles would be strengthened. At the end of the fourth week,
the patients were reassessed and they filled out the questionnaires again. After this stage, patients were put in one of the
treatment groups (15).

The group with the stabilization exercises: seven neck stabilizer exercises were used in this study based on the existing
treatment approaches (16). The first exercise was done so that the lower scapular stabilizers would be activated. The second,
third and fourth exercises were given to the patient in the prone position so that flexor and extensor muscles would be flexed
at the same time with the minimum load. The fifth exercise was given to the patients so that the deep neck flexor muscles
would be used and strengthened. The purpose of doing the Cranio-Cervical Flexion (CCF) was to improve the function and
the tonic capacity and to maintain the posture of the deep neck flexor muscles (17). For the stabilization exercises, the Pressure
Biofeedback device was used for assessing the function of deep flexor muscles. After ensuring that the patient does the
aforementioned exercises correctly, the sixth and seventh exercises would be given to the patients with the purpose of
improving the coordination between the neck flexor and the extensor muscles. The following exercises were done: the first
four exercises were done in the fifth and sixth weeks of the treatment program with the minimum CCF exercise (biofeedback
pressure 20 mm Hg). In the seventh and eighth weeks of the treatment program, exercises were done with moderate CCF
exercise (biofeedback pressure 24 mm Hg). At the end of the eighth week, patients would be assessed again. In the ninth and
tenth weeks of the treatment program, all of the exercises were done with the maximum CCF (biofeedback pressure 28 mm
Hg) and the sixth and seventh exercises were given to the patients at the 11th and 12th weeks of the program. At the end of
the 12th week, the patients were assessed one more time.

The exercising program for the stabilizer group contained 8 weeks of exercise, 6 times a week, twice a day with 10 repetitions
in each time. Each exercise took 10 seconds and there was a 10 second rest between the repetitions.
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The exercising program of the neuromuscular facilitation group: the patients were asked to lie on their backs in such a way
that their head and neck would not be on the bed. Then, the motion pattern of each of the upper organs would be observed in
such a way that they were asked to bend, put their chin close to their chest and internal rotate their shoulder joint and their
upper limb and simultaneously bending their head and neck forward and turning them to the same side. After this, the second
pattern would take place where the patients were asked to open their arms, keeping their chin away from their chest and
internally turning their shoulder and upper limb along with bending their head and neck backward and turning to the other side
(both to the right and left). While doing the upper organ exercises, the motion patterns of the patients were observed and the
patients were asked to follow the movement of their hand to the same side with their eyes (18). The number of movements in
each pattern was 10 times for each of the organs. In the fifth and sixth weeks, each motion pattern was repeated 10 times and
in the seventh and eighth weeks, they were repeated twelve times, 14 times in the 9th and 10th weeks, 16 times in the 11th and
12th weeks and the final assessment was done at the end of the twelve week (18) .

The exercising program of the neuromuscular facilitation group contained 8 weeks of exercise, 6 times a week, twice a day
with 10 repetitions in each time. Each exercise took 10 seconds and there was a 10-second rest between the repetitions.

Research data were analyzed using the SPSS-16 software. The analysis of variance was used for repeated data, for comparing
the two treatment methods, comparing the times of the two methods and to review the mutual effects of time and treatment
method on one another. The paired t-test was used for comparing the times two by two and in order to compare the two
treatment methods in each of the times of measurement, the independent t-test was used with the Benferroni correction. 0.05
was considered as the significance level of the tests.

Findings

Intergroup comparisons: in each of the groups under study, according to VAS, the mean pain was significantly reduced at each
of the two consecutive times (P<0.001). In addition, in each of the treatment methods, the mean range of motion was reduced
at each two consecutive times (P<0.001). Moreover, in each of the groups, the mean of kinesiophobia and mean algophobia
were reduced (P<0.001).

Intragroup comparisons: there was a significant difference between the two groups in terms of range of motion (P=0.048); in
such a way that this difference was significant after 8 weeks (P=0.001) and also after 12 weeks (P<0.001). Further, the
measurement times and methods had an effect on one another (P<0.001); in such a way that the improvement of the range of
motion was more rapid in the group receiving stabilizer exercises than in the neuromuscular facilitation exercises, especially
after the passing of eight weeks.

No significant difference was seen between the two groups in terms of the pain measured by VAS at none of the times specified
in the research (P=0.482). However, the effects treatment methods and different times had on each other were significant
(P=0.025); in such a way that the reduction of the range of motion was slightly more rapid in the group receiving stabilizer
exercises than in the neuromuscular facilitation exercises, especially after the passing of four weeks.

No significant difference was observed between the two groups in terms of TSK (P<0.001); in such a way that this difference
only appeared after 8 weeks (P<0.001) and also after 12 weeks (P<0.001). Furthermore, the measurement times and methods
had an effect on one another (P<0.001); in such a way that the reduction of TSK was more rapid in the group receiving
stabilizer exercises between the fourth week and the eighth week.

Table 1. mean + standard deviation of the measured quantitative variables in the groups receiving neuromuscular facilitation
and stabilization exercises

neuromuscular facilitation

stabilization exercises group eXercises group P value
Age (year) 26.2+2.42 26.09+2.84 P=0.96
Height (cm) 162.2645.63 161.68+7.51 P=0.76

Weight (kg) 61.68+9.47 60.09+10.54 P=0.56
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Body mass index 23.42+2.80 22.87+2.43 P=0.49

Intensity of pain at the

time of their visit 6.90+1.47 6.1454.22 P=0.37

Table 2. mean + standard deviation of the measured variables in patients with chronic neck pain in the stabilization exercise

group
Name of the . . 4 weeks after the 8 weeks after the 12 weeks after the
; Time of the visit .. . -
variable visit visit visit
Ext range of motion 20+3 2216 24+7 2746
Flex range of motion 4714 58+5 68+7 73+3
Lat flex range of 2421 24245 2043 3543
motion (right)
Lat flex range of
. 1+20.7 1+23.8 3+28.2 2+34.7
motion (left)
Pain 6.4+1.8 5.4+1.2 8.2+0.8 0.9+0.7
TSK 53.80+6.75 68.47+5.93 30.1645.16 76.49+21.2

Table 3. mean + standard deviation of the measured variables in patients with chronic neck pain in the neuromuscular
facilitation exercise group

Name of the . . 4 weeks after the 8 weeks after the 12 weeks after the
. Time of the visit . e ..
variable visit visit visit
Ext range of motion 212 22+2 23+4 25+4
Flex range of motion 4514 5145 59+6 6216
Lat flex range of 2143 2444 26+4 2745
motion (right)
Lat flex range of 21.4+4 222455 25.8+2 26.45
motion (left)
Pain 6.6+1.7 4.88+1.67 3.00£1.00 1.28+0.94
TSK 51.08+6.41 46.68+6.01 52.35+4.44 27.56+3.35
Discussion

In the present study, neck pain, kinesiophobia and algophobia were decreased after both types of treatment (neuromuscular
facilitation exercises and stabilization exercises) used in this research and neck range of motion was decreased after both types
of treatments. Moreover, reduction of the pain intensity, reduction of the fear of pain and movement and enhancement of the
range motion in the group receiving stabilization exercises were more significant than the group receiving neuromuscular
facilitation exercises.

Cervical muscles of patients with neck pain are weaker than healthy individuals (19). Also, small one-joint or two-joint muscles
of the spine atrophy or weaken in unstable parts of the spine (20). The main purpose of the neck muscles stabilization exercises
is to maximize the function, to limit the improvement of destructive changes and to prevent further damage (Philadelphia).
Stabilization exercises strengthen the specific muscles of the neck and limit or minimize muscular movements towards more
joint mobility (20). Panjabi has referred to this principle that reduction of the activity of local muscles of the spine leads to
occurrence of symptoms of instability and argued that these exercises reduce spinal pain; but he doesn’t propose any specific
reason that would be based on a randomized controlled trial (21). On the other hand, despite the lack of evidence on the
effectiveness of neuromuscular facilitation exercises on the treatment of neck pains, these exercises are broadly used for
treating chronic neck pain (18). In the study conducted by Asghar RezaSoltani et al., the effects of PNF exercises and traditional
exercises (isometric) on the level of pain and strength of smooth and bending neck muscles in patients suffering from chronic
neck pain were compared to each other. They concluded that neuromuscular facilitation exercises are more effective methods
for reducing pain and for the recovery of the strength of muscles in patients with chronic pain than traditional neck pain (18).
In their study, Akbari et al. also proved that doing neck stabilization exercises and dynamic neck exercises increase the strength
of surface and deep neck muscles, increase its range of motion and reduces pain and disability. However, stabilization exercises
were more effective when it comes to reducing pain and disability and increasing strength than the dynamic exercises (22). In
the study of Chiu, neck muscles of patients suffering from chronic neck pain were strengthened and after 6 weeks of treatment,
chronic pain and disability of patients were reduced and the strength of their muscles was improved (23). Askari Ashtiani et
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al also proved that doing neck stabilization exercises and maximal isometric exercises increase the cross sectional area of deep
neck muscles, reduces pain and disability. However, stabilization exercises were more effective when it comes to reducing
pain and disability and increasing cross sectional area than the maximal isometric exercises (24) . We have also shown that
stabilization exercises can reduce the pain, fear of pain and movement and increase range of motion of patients with chronic
neck pain and in most cases, the variables under study are more effective than neuromuscular facilitation exercises. Aker also
systematically reviewed the efficiency of conservative treatments for treating mechanical neck disorders. Many of the
mechanical neck disorders treatment methods have not received the support they need by clinical trials (25). In a systematic
review, Kay evaluated the efficiency of exercises in reducing pain and fear of pain and in improving disability and function in
patients with mechanical neck disorders and showed that specific exercises might be effective in treating chronic and severe
mechanical neck disorders (26). Bronfort, in a study, concluded that strength training exercises, along with manual treatment
or separately, are more effective in improving pain and fear of pan in patients suffering from chronic neck pain than manual
treatments alone (27).

According to the previous studies, stable activity of anti-gravity muscles of the neck is affected when people suffer from neck
pain. Tonic fibers of these muscles support postural pain relief. These fibers are influenced by lack of usage, reflex inhibition
and pain. The nature of this functional disorders is quite important in determining the type of exercise for recovering stability
or playing a supportive role. Presence of a relationship between functional disorder of local muscles and neck pain has been
confirmed. Functional disorder of deep neck flexor muscles, especially longus colli, has been specified in association with
reflex inhibition and pain and reduction of the level of deep flexor muscles (21). The present study has also shown that doing
stabilization exercises have been effective for improving the performance of individuals, reduction of pain, reduction of
algophobia and increase of neck range of motion.

Stabilizer muscles of the neck are important for the head and neck to be in a proper position. It is obvious that these muscles
are also effective for making dynamic activities stable (21). In case of presence of any pain and also fear of pain, these muscles
can atrophy and not work properly. By doing stabilization exercises, fear of pain will be reduced and static and dynamic
stability of the neck will be recovered. It is likely that when stability is improved in the neck area, mover muscles will better
at creating power and subsequent to this, pain will be reduced and because of this reduction, the range of motion will also be
increased.

Due to various reasons, we believe that stabilization exercises have a greater impact on the improvement of neck pain,
reduction of fear of pain and movement and on the enhancement of range of motion. Firstly, although all muscles are involved
in controlling movements and stabilization of the spine; deep muscles play a crucial role in controlling intervertebral
movements. Secondly, the body muscle controlling strategy changes in patients with neck pain and activities of deep muscles
are disturbed and these muscle will be at risk of atrophy. Finally, not treating the changes in the deep muscle system causes
the pain, fear of pain and fear of movement to come back in patients with chronic neck pain (28).

Conclusion

This study has shown that neuromuscular facilitation and stabilization exercises in patients with chronic cervical spine (neck)
pain reduce pain, fear of pain and movement and increase range of motion. However, stabilization exercises are way more
effective than neuromuscular facilitation exercises. Therefore, given the existing evidence and the results obtained from this
study and other studies, it is recommended to use stabilization exercises for patients with chronic neck pain; because these
exercises play an important role on the psychological aspects of pain in patients with chronic neck pain.
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