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Abstract  

Background:  Cervical spondylosis is a chronic degenera-
tive condition of the cervical spine causing neck pain. Prop-
rioception errors may be contributes to the development and  

maintenance of cervical spondylosis.  

Aim of Study:  The study aimed to determine the proprio-
ceptive reposition errors in cervical spondylosis patients.  

Patients and Methods:  Twenty patients with cervical  
spondylosis (Group A) and twenty matched healthy subjects  

(Group B).  Their age ranged 30-50  years old were represented  
the sample of the study. Cervical Range of Motion device  

(CROM)  was used for assessment of proprioception error in  
flexion and extension.  

Results:  There was significant reduction in absolute  

angular error of neck flexion, extension at neutral and target  

head reposition tests in Group B  compared to Group A  
(p<0.05).  

Conclusion:  Cervical proprioceptive errors are increased  
in patients with cervical spondylosis in comparison with  
matched healthy subjects.  

Key Words:  Cervical spondylosis – Proprioception error –  
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Introduction  

CERVICAL  spondylosis is a common degenera-
tive condition of the cervical spine in the general  

population with incidence rate of 83 per 100.000  
populations and prevalence of 3.3 cases per 1000  
people. It occurs mostly in fourth and fifth decades  

of life. The etiology of cervical spondylosis is  
associated with ageing process, and is closely  
related to the intrinsic axial load imposed by the  

weight of the cranium lifelong [1] .  
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Proprioception provides sensory feedback from  
the body to the nervous system. It contributes to  

the maintenance of body alignment [2] . Impairment  
in proprioception function is one of the main factors  
contributing to the development and maintenance  

of neck pain in patients with cervical spondylosis  

[3,4] .  

Patients and Methods  

Twenty patients with cervical spondylosis  
(Group A) and twenty matched healthy subjects  

(Group B) were participated in the study or repre-
sented the sample of the study. Their age ranged  

from 30-50 years old. The patients were recruited  

from the Neurology Clinics and Neurology Depart-
ment in Kaser El-Aini Hospital in the period from  

April to October 2017. The diagnosis was con-
firmed by X-rays and MRI. Patients with history  

of trauma (whiplash injury), cervical myelopathy,  

and cervical radiculopathy were excluded.  

The patients signed a written consent form after  

receiving information about the study purpose,  

whole procedures, and possible benefits to ensure  
full cooperation. The Ethical Committee of Faculty  

of Physical Therapy, Cairo University approved  

the study.  

Cervical proprioception was measured with the  

CROM device in sagittal plane (flexion and exten-
sion). The CROM has three inclinometers, one to  

measure in each plane, and is strapped to the head.  
One gravity dial meter measures flexion and ex-
tension. Another gravity dial measures lateral  

flexion and a compass meter measures rotation  
with its accuracy reinforced by two magnets placed  

over the patients shoulders. This device was placed  
on patient head. Two cervicocephalic sensibility  
tests were applied (neutral head position and target  
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head position) [5] . In Neutral Head Position test  
(NHP) each patient was asked to sit upright in a  
comfortable position and look straight ahead [6] .  
The patients instructed to flex or extend head and  

reposition neck to neutral position while eyes  

closed. In Target Head Position test (THP) the  
patient's head was moved to the predetermined  

target position (50% of the maximum range of  

motion). The head was maintained in this target  
position for three seconds and the patient was asked  

to remember this position. The head was returned  

to neutral position and the patients were asked to  

reposition actively by moving the head to the target  

position. When patient reached the reference posi-
tion, the patient relocation accuracy was measured  

in degrees with CROM device. Three trials were  
executed consecutively, and the average of the  

trials was computed for analysis [7] .  

Statistical analysis:  
The obtained data were collected and statisti-

cally analyzed using the descriptive statistics (me-
dian, Interquartile Range). Mann-Whitney U-test  

was used for comparison between both groups. p-
value <0.05 was considered significant [8] .  

Results  

The results of current study revealed that there  
was significant reduction in absolute angular error  
of neck flexion, extension at both testing position  

(neutral and target head position tests in Group B  

compared to Group A (p<0.05) (Table 1).  

Table (1): Descriptive statistics (median and interquartile  

range) andcomparison tests for proprioception  
errors between both groups.  

Variables  
Testing  

positions  

GI  
median  
(IQR)  

GII  
median  
(IQR)  

p -
value  

• Absolute  NHP  5 (5.58)  0 (0)  0.0001*  
angular error  THP  5 (4.33)  0 (0.75)  0.0001 *  
of neck  
flexion  

• Absolute  NHP  4.33 (4.915)  0 (0)  0.0001 *  
angular error  THP  3.33 (3.67)  0 (0)  0.0001 *  
of neck  
extension  

jects. The errors were statistically significant in  

flexion and extension in both neutral and target  
head positioning tests.  

The pain in cervical spondylosis patients might  
also be the reason for altered proprioception as  
pain is capable of inducing changes in muscle  
spindles discharge and the proprioceptive properties  
of brainstem neurons. Disturbance of the proprio-
ceptive system has been shown to interfere with  

motor control, and it has been suggested that aber-
rant motor control may expose the spinal compo-
nents to abnormal and repetitive strain [9-11] .  

There was a tendency for the cervical spondy-
losis patients to overshoot the target position, as  

greater errors occurred during repositioning from  

all tested positions to the NHP and THP. This might  
be due to overcompensation taken by other muscles  
and an increased effort to reach the target. The  

overshooting phenomenon in the present study  

indicates decreases in proprioceptive afferent in-
puts, presumably from the activating neck muscles.  

Some patients demonstrated jerky/altered move-
ment patterns in the cervical spondylosis group  

which is because of decreases proprioceptive cues  
from the sources which results in searching the  

targets and resulting in jerky movements [12,13] .  

Poor head posture, cause excessive joint and  
muscle loading, and subsequently influencing  
weakness of the deep cervical muscles. Muscle  

imbalance, including weakness of cervical flexors  

and shortening of cervical extensors, has been  
reported in patients with cervical spondylosis.  
These abnormal changes in the muscles can lead  

to disruption of afferent input from the muscle  

spindles, which may have an adverse effect on  
joint position sense [14-16] .  

Conclusion:  

Cervical proprioceptive errors are increased in  

patients with cervical spondylosis in comparison  

with matched healthy subjects.  
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