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Aims: The aim of this study to evaluate cervical proprioception and its 
relationship with disability in neck pain. Methods: This was cross sectional 
study to explore association between cervical proprioception and disability in 
neck pain. 91 patients were examined for cervical proprioception by laser 
tracking method or JPE for flexion, extension, right rotation and left rotation. 
Neck disability index questionnaire was filled by patients for checking disability 
and laser tracker was used for proprioception. Results: Most of the participants 
52.7% had mild disability. Patients were from age 18-65 years having mean age 
37.8± 10.7, the mean score of neck disability index was 14.9±8.0, the chi square 
test showed no association for flexion, extension and right rotation with 
proprioception as their P- values are 0.299>0.05, 0.442>0.05, 0.694>0.05 and 
left rotation showed significant association between left rotation and 
proprioception. Most of the participants 80.2% had forward head posture. 
Majority 47.7% were in age between 20-30 and having mean age 33.8±8.8. The 
mean score of neck disability index was 5.88±4.9. The chi square test showed no 
significant association (P>0.05) between forward head posture and neck pain. 
Conclusion: This study concluded that cervical proprioception has no 
significant association with disability in neck pain. 
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INTRODUCTION 
Neck pain is feeling of discomfort posteriorly in head and 
neck region between the occipital condyles and C7 
vertebral prominence (1) . Neck Pain is from the most 
common musculoskeletal problems and many people visit 
physical therapy clinics for this reason (2). Neck pain can 
be acute (0-4 weeks), sub-acute (4-12 weeks) or chronic 
(more than 12 weeks) (3). Neck pain may cause weakness 
of proprioception(4). Proprioceptive weakness is present 
in many problems including low back pain, knee 
osteoarthritis, and complex regional pain syndrome (5). 
The term proprioception was introduced by Sherrington 
to give details of receptors, position sense and 
movements(6). Proprioception has two subtypes i.e. sense 
of static body posture and sense of movements which is 
known as kinesthesia (6). Cervical proprioception is the 
sense of position of cervicocephalic region in space, 

showing the systemic interaction between efferent and 
afferent receptors to check the position and movement (7). 
People with the ages 15–74 years report a point 
prevalence ranging from 5.9% to 38.7%. (8). 
Approximately 10% of individuals experience neck 
discomfort at least a week in a month, and 80% percent 
subjects experience neck pain per year where 20-30% is 
acute neck pain  (1). Prevalence of neck pain in the general 
people of United States is 15.1% every three months (9). 
Neck pain has the probability to become chronic issue so it 
is important to know the risk factors that could encourage 
prevention and early diagnosis (9). Risk factors can be 
categorized as modifiable and non-modifiable. Modifiable 
are those risk factors in which the individual patient or 
health professional can take measures to change them e.g. 
depression, strength, range of motion while non-
modifiable are those risk factors in which the individual 
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patient or health professional can’t take measures to 
change them e.g. age, gender, number of previous episodes 
(9). Obesity, physical inactivity, poor general health and 
trauma are also risk factors for experiencing neck pain 
(10). Neck pain has many causes but the leading cause is 
improper ergonomics at work, sitting and maintaining 
neck in inadequate position for long period of time (8). 
Neck pain may cause weakness of proprioception(9). A 
study reported that people with neck pain have 
incongruent relocation and this incongruence is related to 
pain intensity (10). Chronic neck pain may be associated 
with reduced head and neck movement and position sense 
(6). Proprioceptive weakness is present in many problems 
including low back pain, knee osteoarthritis, and complex 
regional pain syndrome (10). Proprioceptive weakness 
most likely exists in subjects with neck discomfort relative 
to normal population when quantified by a relocating 
error  (10). The term proprioception was introduced by 
Sherrington to give details of receptors, position sense and 
movements(11). Proprioception has two subtypes i.e. 
sense of static body posture and sense of movements 
which is known as kinesthesia (11). Cervical 
proprioception is the sense of position of cervicocephalic 
region in space, showing the systemic interaction between 
efferent and afferent receptors to check the position and 
movement (12). Proprioceptive exercises and joint 
position training are beneficial and also decrease 
discomfort and disability (13). Neck pain has many causes 
but the leading cause is improper ergonomics at work, 
sitting and maintaining neck in inadequate position for 
long period of time (14). Neck pain is least commonly 
caused by tumors, systemic arthropathy (e.g. rheumatoid 
arthritis, ankylosing spondylitis), infections, thyroid 
disorders, oesophageal obstruction or reflux disease (1). 
Non traumatic neck pain can be categorized on the basis of 
pain source. Neck pain can be of mechanical component 
like cervical inter vertebral disc, cervical zygapophyseal 
joints, facet joints, ligaments and atlantoaxial joints or it 
can be of neuropathic component like radiculopathy 
secondary to nerve compression or irritation or it can be 
of both mechanical and neuropathic  (14). 
 
MATERIAL AND METHODS 
This study was a cross sectional study. It was conducted in 
Khyber teaching hospital and Habib physiotherapy 
complex Peshawar. The study was completed within six 
months from April 2021 to September 2021. The study 
included 91 patients through non-probability convenience 
sampling technique on the basis of following inclusion 
criteria: Neck pain as main presenting complaint, both 
Males and females, Age 18-60 years, both acute and 
chronic, diffuse. 
Some individuals were excluded from the study based on 
the following criteria: Neck pain as main presenting 
complaint, Both Males and females, Age 18-60 years, both 
acute and chronic, diffuse. 
After the approval from graduate committee and ASRB, 
permission was taken from the concerned 
wards/departments through official permission letters in 
order to conduct the study. All the willing participants 
were briefed about the purpose and procedure of this 
study and then data was collected. The agreed participants 

were screened through inclusion and exclusion criteria. 
Data was collected using following data collection tools:  
• Neck disability index questionnaire. 
• Laser tracker method for proprioception. In this 
method patient was seated 90cm away from the wall with 
tracker chart. Laser pointer was centered on target and 
then patient was instructed to close his/her eyes and move 
the head all the way to the right and left. 6 trials were 
performed in directions: flexion, extension, right and left 
rotation. Distance from the starting point to the relocated 
point was noted for each trial. If the mean value of each 
direction lies in 5-6cm so it is considered normal and if the 
distance is more than 6cm it is considered abnormal. 
Quality and speed of movement was also noted during the 
movements. 
 
RESULTS 
A total of 91 patients were included in the study. The mean 
age of the patients was 37.8 ± 10.76 years.  Out of total 91 
patients, 55 (60.4%) patients were male while 36 (39.5%) 
were female. 

Table 1 
Demographic Information 

Variables (%/M ± S.D) 
Male 55(60.4%) 
Female 36(39.6%) 
Age 37.8±10.76 

The number of patients was 91, out of which 7.7% i.e. 
(n=7) were with no disability, followed by 52.7% i.e. 
(n=48) were with mild disability, 23.1% i.e. (n=21) were 
with moderate disability and 16.5% i.e. (n=15) were with 
severe disability. 

Table 2 
NDI Categories 

NDI Categories Frequency Percent 
No disability 7 7.7 
Mild disability 48 52.7 
Moderate disability 21 23.1 
Severe disability 15 16.5 

The number of patients was 91, out of which 59.3% i.e. 
(n=54) flexion were with normal flexion while 40.7% i.e. 
(n=37) were with impaired flexion. 

Table 3 
Showing Flexion  

Flexion Frequency Percent 
Normal 54 59.3 
Impaired 37 40.7 

The number of patients was 91, out of which 68.1% i.e. 
(n=62) were with normal extension while 31.9% i.e. 
(n=29) were with impaired extension. 

Table 4 
Showing Extension  

Extension Frequency Percent 

Normal 62 68.1 

Impaired 29 31.9 

The number of patients was 91, out of which 65.9% i.e. 
(n=60) were with normal right rotation while 34.1% i.e. 
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(n=31) were with impaired right rotation. 

Table 5 
Shows Right Rotation  

Right Rotation Frequency Percent 

Normal 60 65.9 

Impaired 31 34.1 

The number of patients was 91, out of which 63.7% i.e. 
(n=58) were with normal left rotation while 36.3% i.e. 
(n=33) were with impaired left rotation. 

Table 6 
Shows Left Rotation 

Left Rotation Frequency Percent 

Normal 58 63.7 

Impaired 33 36.3 

Association of Proprioception and NDI 
Flexion and NDI 
Out of 91 patients, there was no significant association 
between flexion and NDI as the P- value is 0.299 which is 
greater than 0.05(>0.05 shows no association). 

Extension and NDI 
Out of 91 patients, there was no significant association 
between extension and NDI as the P-value is 0.442 which 
is greater than 0.05. 

Right Rotation and NDI 
Out of 91 patients, there was no significant association 
between right rotation and NDI as the P-value the 0.694 
which is greater than 0.05. 

Left Rotation and NDI 
Out of 91 patients, there is significant association between 
left rotation and NDI as the P- value is 0.028 which lesser 
than 0.05. 

Table 7 
Association of Proprioception and NDI 

Variables 

N
orm

al 

Im
apired 

P-Value 

NDI Categories 

N
o D

isablity 

M
ild 

D
isability 

M
oderate 

D
isability 

Severe 
D

isability 

Flexion 
category 

54 
(59.3%) 

37 
(40.7%) 0.299 

7 
(7.7%) 

48 
(52.7) 

21 
(23.1%) 

15 
(16.5%) 

Extension 
category 

62 
(68.1%) 

29 
(31.9%) 0.442 

Rt. 
Rotation 

60 
(65.9%) 

31 
(34.1%) 0.694 

Lt. 
Rotation 

58 
(63.7%) 

33 
(36.3%) 0.028 

Association of Age, Gender and NDI 
Age and NDI 
Out of 91 patients, there is no significant association 
between age and NDI as the P-value was 0.569 which is 
greater than 0.05. 

Gender and NDI 
Out of 91 patients, there is no significant association 
between gender and NDI as the P-value is 0.065 which is 
greater than 0.05. 

Table 1 
Showing Association of Gender, Age and NDI Categories 

Particular 

(%
M

 ± S.D
) 

P-Value 

NDI Categories 

N
o 

D
isability 

M
ild 

D
isability 

M
oderate 

D
isability 

Severe 
D

isability 

Age 37.8 ± 10.76 0.569 
7 

(7.7%) 
48 

(52.7) 
21 

(23.1%) 
15 

(16.5%) Male 55(60.4%) 
0.065 

Female 36(39.6%) 

 
DISCUSSION 
NP is defined as any stiffness or pain experienced 
posteriorly in the cervical region somewhere in between 
the occipital condyles and C7 vertebral prominence (1).  
NP is one of the most common MSK problems and it is one 
of the reason for the clinical visits (3). Neck pain can be 
categorized on the basis of duration as acute (0-4 weeks), 
sub-acute (4-12 weeks) or chronic (more than 12 weeks) 
(6). Many conditions causes disability in life, NP is fourth 
commonest cause for disability in life (7). Improper 
ergonomic at work, sitting and maintaining neck in 
inadequate position for long period of time is the leading 
cause of NP (14). Proprioceptive weakness most likely 
exists in neck pain population relative to normal 
population when quantified by a joint repositioning error 
(JPE) (10).  
In this study we evaluated the cervical proprioception 
using laser tracker method (cervical proprioceptive errors 
or JPEs) and its association with neck disability. The 
patients participated in this study were 91 in total from 
age 18 to 65 having mean age of 37.8 ± 10.76 years. We 
checked proprioception or JPE for flexion, extension, right 
rotation and left rotation. The mean score for flexion was 
5.3± 1.9, for extension was 5.37± 1.88, for right rotation 
was 5.36±1.85 and for left rotation was 5.4±1.82. These 
scores show no impairment as it is less than 6 cm (<6cm is 
normal).In contrast other studies reported different age 
categories. In a study with age categories ranging from 30-
60 years concluded that proprioception is impaired in 
population with cervical spondylosis as compared to 
healthy  group and there is a significant association 
between neck pain intensity and cervical proprioception 
impairment demonstrated in terms of larger JPE 
(29).According to previous researches chronic neck pain 
has positive association with impaired proprioception and 
neuromuscular imbalances (4).  
The total number of patients was 91, out of which 7.7% i.e. 
(n=7) were with no disability, followed by 52.7% i.e. 
(n=48) were with mild disability, 23.1% i.e. (n=21) were 
with moderate disability and 16.5% i.e. (n=15) were with 
severe disability. According to a systemic review 
conducted which concluded that there is positive 
association between proprioception and chronic 
idiopathic neck pain (25). According to a study chronic 
neck pain due to overuse, trauma and muscle weakness 
neuromuscular structure disturbs which alters neutral 
position and this alteration leads to impaired 
proprioception (5). A study conducted in France shows a 
significant changes in head repositioning  absolute error 
between healthy participants and those with neck 
discomfort (26). Our study is in contrast to other previous 
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studies as our study showed no association; this is may be 
due to different population, lower sample size, 
methodological differences and most of the population 
was before the age of 40. In contrast to other studies a 
study conducted in UK is quietly related to our study as it 
does not show any association (18).In this study we 
checked neck disability index categories, which are no, 
mild, moderate, severe and complete disability. Among 
them the most reported category was mild disability, 
Similarly, a study conducted by Debbe Rand in Israel 69. 
We also checked the association of age and neck disability 
but it shows no significant association as its P-value is 
0.569 which is greater than 0.05. In addition, we 
associated the neck disability with gender which also 
showed no association having P-value of p= 0.065 which is 

greater than 0.05.  our results of no association is 
supported by a study conducted and it has not shown any 
association (31). 
 
CONCLUSION 
This study concluded that there is no significant 
association between cervical proprioception and disability 
in neck pain. 
The findings of this research are noteworthy because it 
gave a snapshot of some population in Peshawar. 
This study should be conducted on provincial level and 
longitudinal study should be performed for good inter and 
intra rater reliability. Population and sample size should 
be larger.
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