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ABSTRACT

Background: Forward head posture is a musculoskeletal abnormality where the head is 
positioned anterior to the Line of Gravity causing neck pain, headache, temporo-mandibular 
disorders, myofacial pain syndrome and abnormal scapular movement.

Objectives: To investigate the immediate effect of neck isometric exercise on neck reposition 
sense.

Methodology: Total 19 subjects, age group 18-35 years with chronic neck pain- SRM Medical 
College Hospital and Research Centre, SRM University, Kattankulathur.

Intervention: The participants were taught neck stabilization exercise.

Outcome measure: Neck Reposition Sense and Numerical Pain Rating Scale. 

Results and Conclusion: In X Axis Pre Test Mean value is 8.52 and post Test Mean value is 
5.66. For Y Axis Pre Test value 7.89 and Post Test value 9.78. For Numerical Pain Rating Scale 
Pre Test Mean value 5.84 and Post Test value is 5.15. In X Axis and in NPRS there is absolute 
variation and in Y Axis there is minimal change in focus is noted.
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Introduction

33% of people are reported with Neck pain every 
year; out of which it is estimated that 16% of 
the victims belong to the age group of 18 to 
29 years [1]. The source of neck may be due 
to many varying pathologies such as whiplash, 
poor posture, degenerative disorders, 
neuropathy, tumors, surgical procedures and 
over working of neck muscles due to faulty 
postures [2-6].

Neck pain is very common in software, banking 
and other sedentary desk job population in 
recent times. This will lead to neurological 
deficits and sensation impairment in patients 
with chronic neck pain. This alters the normal 

and functional activities of an individual as given 
in recent researches.

The brain integrates information from 
proprioception and from the vestibular 
system into its overall sense of body position, 
movement, and acceleration. The word 
kinesthesia strictly means movement sense, but 
has been used inconsistently to refer either to 
proprioception alone or to the brain’s integration 
of proprioceptive and vestibular inputs [7-9].

Proprioception plays a major role in all the major 
joints with its sensory receptors and deep sensory 
tests. Neck extensors are the anti-gravity muscles 
and have the ability to maintain our head in 
neutral position without falling backwards. They 
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point was noted as X and Y. Then instructions to 
flex the neck at an angle of 30 degrees, holding the 
pose for 3 seconds and aim to focus on to the same 
point (X1, Y1) were given, while the therapists 
marked the points. Then patients positioned in 
supine lying were taught neck stabilization exercises 
with 15 seconds holding time and 10 repetitions 
per set, for a total of 3 sets.

Between each repetition the subject took 10 
seconds break and between each set the subject 
took 1 minute break. The patients were asked 
to tuck their chin and press the stabilizer placed 
behind the neck, so that the pressure could be kept 
at 30 mm Hg [20]. The Chattanooga pressure bio-
feedback apparatus was used for the visual feedback 
to the patient and maintained at the pressure 
of 30 mm Hg. Finally for the post test readings, 
the patients were instructed to repeat the pre-test 
procedure and the therapists marked the points, of 
which the differences of X, X1 and Y, Y1 values were 
recorded from the graph.

Results

For X axis, there is Statistical significance 
difference at 95% Confidence Interval (P=0.000, 
t=10.03,) with Pre Test Mean value is 8.52 and 
post Test Mean value is 5.66 (Table 1). For Y 
axis there is Statistical significance difference at 
95% Confidence Interval (P=.000, t=-4.86) with 
Pre Test value 7.89 and Post Test value 9.78. For 
Numerical Pain Rating Scale there is Statistical 
significance difference at 95% Confidence Interval 
(P=.003, t=3.36) with Pre Test Mean value 5.84 
and Post Test value is 5.153 (Table 2).

Discussion

As the neck provides connectivity between 
head and body and it has both stability as well 
as mobility functions, any habitual bad posture 
and repetitive strain will result in minute injuries 
gradually leading to neck pain [21]. Chronic 
neck pain patients frequently face formation of 
straightened neck of backward flexion due to the 
structural deformation of cervical vertebra which 
may result in neck pain [21]. 

Taimela reported that the head repositioning 
accuracy of chronic neck pain patients was lower 
than that of normal person [22].

Sensation and neck position sense are two of the 
most important functions of the neck. As the 
body’s center for controlling balance is located 
within the inner ear, neck position sense is vital 
in the control and maintenance of balance [23]. 

are strained to the most in our entire life hence 
it is a good level to measure capacity of neck 
reposition [10,11].

For neck reposition sense testing, the head 
repositioning accuracy (HRA) test was used as 
it has high sensitivity score [12-15]. Pain has 
been reported to effect neck muscle strength, 
neck muscle size and thickness, range of motion, 
joint reposition error (JRE), and tactile acuity of 
cervical dermatomes [16]. Evidence suggests that 
the joint reposition sense is altered in neck pain 
patients and Reduction in maximal isometric 
neck strength has also been suggested, as the 
force production capacity is affected [17].

Hence, this study aims to identify the immediate 
influence of cervical stabilization exercise on 
joint reposition sense of the cervical kinematics 
in patients with chronic neck pain.

However, the efficacy of active strengthening 
exercises for management of chronic neck pain has 
been uncertain in the previous studies. In some 
studies, only minor or short-term improvements 
were induced with active exercise. In the same 
method this research also focuses on the immediate 
effect of neck reposition accuracy and improvement 
in their proprioception sense [18].

Methodology

Total of 19 samples consisting of 11 males and 8 
females were conveniently selected for the study. 
Patients with neck pain for more than 3 months, 
aging 18 to 35 years, with NPRS rating more 
than 3, were included into the study. Informed 
consent was taken from the patients before the 
trial. Patients with any neurological deficits, 
any recent injuries to neck and unwilling to 
participate were excluded from the study. Study 
was approved by institutional ethical committee 
of SRM College of Physiotherapy and was 
conducted in the Physiotherapy out-patient 
department of SRM Medical College, Hospital 
and Research Centre. Patients were assessed with 
outcome measures of pressure biofeedback, neck 
reposition sense and Numerical pain rating scale 
severity. The neck stabilization exercise protocol 

[19] was followed with rest intervals and the 
post-test values of the same were noted.

The patients were instructed to stand with their 
feet at shoulder width distance, and sit upright 
on the chair without leaning over, wearing a 
helmet fitted with laser probe and asked to focus 
a particular point on a 2×2 feet printed graph 
sheet, placed at a distance of 2 meters. The focus 
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Increased understanding of the effect neck pain 
has on neck position sense has led to a recent 
increase in the study of vestibular rehabilitation 
as a treatment of neck pain. This suggests that 
neck pain sufferers may benefit from training 
exercises designed to improve neck position sense 
[24-26]. The Joint Reposition Error test offers 
an inexpensive and quick method of clinically 
measuring neck position sense [27].

Revel et al. in the initial study examining JRE 
reported little difference was found between 
the pain and no pain groups with horizontal 
movements with a reported error of 3.37º ± 
0.73º in the pain group. Since the work by 
Revel [27], several studies have been performed 
to establish normative values for JRE on each of 
the three cardinal planes both in healthy controls 
and in patients suffering from neck pain [27]. In 
this study, though, it was found that there was 
significant difference in sagittal plane (p=0.00) 
and highly significant difference in the coronal 
plane (p= 0.000) between the two cardinal 
planes considered (Figure 1).

The analyzed results are based on the neck 
reposition accuracy and in two of the readings 
(X Axis and Y Axis) coronal plane and in sagittal 
plane respectively, the relation with is nearly 
matching in X Axis and in Y Axis there is increase 
in height of accuracy than previous point. 
There is no notable change in the Numerical 
Pain Rating Scale severity. Teng examined the 
effects of age on cervical JRE. They reported 
that there was a significant difference in JRE in 
middle aged adults when compared to young 
adults regardless of neck pain [28]. Therefore, 
we attempted to investigate the immediate effect 
of neck stabilization exercise and the variances 
in reposition error due to pain level in adults 
suffering neck pain (Figure 2).

Jung confirmed that the sense of joint position, 
when bending and extending the neck at a 
sitting posture had significantly less deviation 
in the upright posture than the bending posture 
[29]. Though the present study was aimed at 
promoting the proprioception by recovering the 
normal posture of neck joint through the cervical 
stabilization exercise, it could not identify the 
change in promotion due to the too short term 
of exercise. Jull [25], examined the effect of 
proprioception training in patients with chronic 
neck pain, reported significant decreases in JRE, 
perceived neck pain and perceived disability 
in both groups. Due to the lack of availability 
of research in this area further investigation 
is needed to determine the effectiveness of 

Table 1: Difference of Pre Test and Post Test Mean values of X and Y Axes.
Mean Standard Deviation t Test P Value

X Axis
Pre Test 8.52 1.57

10.03 0.000*

Post Test 5.66 1.73

Y Axis
Pre Test 7.89 3.68

-4.86 0.000*

Post Test 9.78 3.67
*There is Statistical significance difference in X Axis and Y Axis at 95% Confidence Interval [P < 
0.05]’

Table 2: Difference of Pre Test and Post Test Mean values of NPRS.
NPRS Mean Standard Deviation t Test P Value
Pre Test 5.84 0.89

3.36 0.003*
Post Test 5.15 1.25
*There is Statistical significance difference in NPRS at 95% Confidence Interval [P < 0.05].

Figure 1: Neck stabilization exercise with pressure bio-feedback.
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focused. From this study, further investigations 
on large population, longer duration, additional 
neck strengthening, effect on scapular position, 
randomized sampling technique, over-head sport 
athletes, occupations involving more overhead 
activities are recommended.

Conclusion

In this study, it was found out that cervical 
stabilization exercises helped reduce the 
problem related to head repositioning accuracy, 
with identified statistical significance. Thus, 
exercises involving neck position sense should 
be incorporated as part of treatment procedures 
when treating patients suffering from chronic 
neck pain is recommended.
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neck position sense and tactile acuity training 
programs in the treatment of chronic neck pain 

[25]. 

Conventional physical therapy programs use a 
combination of strength training and range of 
motion exercises to treat patients with neck pain 
have shown that strength training along with 
stretching has decreased pain in chronic neck pain 
sufferers. However, the effect of proprioception 
training is less understood [30-36]. Using this 
information, this study focused on an exercise for 
catering to proprioception other than the usual 
exercises for improving the neck range of motion 
and strength, for the overall neck function. This 
was obtained to counteract the negative effects of 
pain on joint reposition sense and tactile acuity. 
Thus, exercises involving neck position sense 
should be incorporated as part of treatment 
procedures when treating patients suffering from 
chronic neck pain is recommended [37].

Limitations of this study include less sample size, 
short study duration and lack of neck exercise 
protocol followed as stabilization exercise was only 
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