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ABSTRACT 

Study was performed with an aim to analyze the effects of Cervical Muscle Endurance Exercises 

in Mechanical Neck Pain. To evaluate the effect of cervical muscle endurance exercises in 

relieving neck pain. To evaluate the effect of Cervical muscle endurance exercises in improving 

Cervical flexors & extensors. To evaluate the effect of Cervical muscle endurance exercise in 

improving activities of daily living. 30 Subjects with mechanical neck pain were selected based 

on the inclusion and exclusion criteria. The subjects were divided into 2 groups namely Group-A 

& Group- B with 15 subjects in each group. Group-A subjects received interferential therapy, 

Group-B subjects received interferential therapy and endurance Exercise. All the values were 

tabulated and statistically analyzed by using paired and unpaired t-test. Paired t-test is used to 

compare data set within the groups and unpaired t-test is used to compare the data set between 

the groups.Student t test analysis revealed significant difference (p<0.0001) between the two 

groups in the parameter of cervical endurance test, neck disability index scale. Interferential 

therapy and endurance exercise’s given in this study was found to be increasing endurance and 

decreasing disability. 
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INTRODUCTION 

Neck pain is a common in the general 

population, with 70% of individuals affected 

some time in their lives [1]. Then 5% to 10% 

of adults having a disabling neck pain 

problem [1, 2], about two-third of the 

population suffers neck pain at some stages 
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throughout their life. Pain in the neck can be 

due to mechanical or muscular problems. 

Neck pain is seen more in women than men. 

McKenZie [3] and Haughie et al., 1995, [4], 

have proposed that nonspecific neck pain 

results from poor posture , arising through the 

sustained , long –term , abnormal 

physiological loads that such posture 

improves the neck, [4, 5] with a consequent 

reduction in neck posture, and neck muscle 

endurance have not been firmly established. 

There is conflicting evidence for the proposed 

causative relationship between neck pain and 

neck muscle strength [6]. [6] failed to show 

an association between deep short flexor 

endurance of the neck and neck pain in their 

population–based study, but Grant et al., [7], 

using a different measurement protocol, 

reported an association. A test of neck muscle 

endurance is needed to determine whether 

effect of cervical muscle endurance for neck 

pain. A systematic review of the literature has 

indicated that the 1-year prevalence of neck 

pain ranges between 16.7% and 75.1% (mean, 

37.2%). Additionally, mechanical neck pain 

results in substantial disability and costs [8-

10]. Exercises are commonly used to improve 

neck muscle function and thereby decrease 

pain or other symptoms muscle strength 

assessment is frequently used in clinical trials 

to evaluate treatment progress, and 

furthermore, muscle strength exercises are 

used as treatment for neck pain [11-13]. 

Active neck muscle training may be useful in 

building up endurance and there by relieves 

mechanical neck pain and disability caused by 

repetitive strain. 

MATERIALS AND METHODS 

Among the selected population, based on 

inclusion and exclusion criteria the 

mechanical neck pain subjects are included 

for this study. After inclusion of the all 

subjects cervical flexor and extensor muscle 

endurance is tested those who are selected 

endurance level they are selected for this 

study. Detailed procedure and effects 

explained in patients’ word and those who in 

trusted, informed consent was obtained. 

Before starting the procedure the subject’s 

pain & disability was assessed with NDI in 

percentage (%) and cervical flexor extensor 

muscle endurance test (sec) is used for asses’ 

endurance level. In this fifteen subjects are 

selected for the control group and other 

fifteen are selected for the experimental 

group. Control group received Interferential 

therapy (IFT) for 7dayswith 0the Duration of 

10 minute and Frequency of 100-120Hz, 

Intensity of mild sensory feeling in the 

Quadripolar method Experimental group 

received interferential therapy same as control 

group with endurance exercises for cervical 
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flexors and extensors muscles for 3 days in a 

week for 4 weeks. 

The endurance training group will be 

performing 15 sec hold for 20 repetitions like 

3 sets given in supine & prone head lifts 

interval period of 3 minutes in each set giving 

in deep cervical flexors muscles & extensor 

muscles. Isometric neutral flexion be 

performed subjects position in supine lying 

asked to chin tuck without lifting the head for 

15 seconds repeated for 20 times like 3 Sets 

for 4 weeks Duration. Isometric neutral neck 

extension be performed Subject position in 

prone lying asked to chin tuck without lifting 

the head for 15 seconds repeated for 20 

repetitions like 3 sets for 4 weeks Duration. 

The raband exercises for neck patient 

positioned in prone lying and extend the neck 

and head backwards. The raband will be 

placed on the fore head and subject will be 

asked to reverse back to the starting position 

Exercise will be performed 15 sec hold for 20 

repetitions like 3 sets for 4 weeks Duration. 

The raband exercises for neck Patient 

positioned in supine lying and flex the neck 

and head forwards the raband will be placed 

occipital region and stretched subject will be 

ask to return to starting position Exercise will 

be performed 15 sec hold for 20repetitions 

like 3 sets for 4 weeks duration. The Neck 

pain disability Index scale will be used to 

measure disability and Cervical muscle 

endurance test (seconds) to measure the neck 

muscle endurance. 

RESULTS 

Data Analysis 

Paired t-test was used to analysis the 

significant difference with in groups. To 

analyze the significant difference between the 

group student‘t’ test was performed. 

From statistical analysis made with the 

quantitative data revealed statistically 

significant difference between the Group A & 

Group B, and also within the group. The post 

test mean value of cervical endurance test  in 

Group A is 1.85 and in group B is  2.56 this 

shows that cervical endurance test in group B 

were comparatively more than group A, 

P<0.0001. The Post Test mean value of neck 

Disability Index Questionnaire (NDI) in 

group A is 7.87%and in group B is 5.13 

%This shows that neck disability index in 

Group B were comparatively more than 

Group A, P<0.0001.Statistical Analysis of 

post test, cervical endurance test and Neck 

Disability Index revealed that there is high 

statically significant difference seen between 

group A and group B and their better 

improvement seen in Group B.
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Table 1: Pre and Post Values of Group A 
Group A Mean Standard Deviation T value P value 

Neck disability 
index scale (%) 

Pre test 16.07 2.74 12.93 0.0001 
Post test 7.87 2.00 

Cervical 
endurance test 

(seconds) 

Pre test flexor 1.29 0.10 6.48 0.0001 
extensor 1.30 0.09 

Post test flexor 1.85 0.39 12.83 0.0001 
extensor 2.56 0.40 

  
Table 2: Pre and Post Test Values of Group B 

Group A Mean Standard Deviation T value P value 
Neck disability 
index scale (%) 

Pre test 15.87 3.66 13.01 0.0001 
Post test 5.13 1.73 

Cervical 
endurance test 

(seconds) 

Pre test Flexor 1.29 0.10 12.83 0.0001 
extensor 1.30 0.09 

Post test Flexor 2.56 0.40 12.09 0.0001 
Extensor 2.51 0.38 

 
Table 3: Comparison of Group A and Group B 

Para Meter Group A Group B ‘t’ test Significance 
 Mean Standard 

deviation 
Mean Standard 

deviation 

Neck disability 
index scale (%) 

7.87 
 

2.00 5.13 1.73 4.01 0.0001 

Cervical en 
durance test 

(seconds) 

Cervical 
flexors 

1.85 0.39 2.58 0.41 4.86 0.0001 

Cervical 
extensors 

1.83 0.30 2.51 0.38 5.25 0.0001 

 

DISCUSSION 

In this study subjects with mechanical neck 

pain were taken. Cervical muscle endurance 

was assessed using two endurance test which 

are Cervical flexor endurance test was used to 

assess the flexor endurance and cervical 

extensor endurance test was used to assess the 

extensor endurance. At the end of the fourth 

week endurance exercise and the raband 

exercise which was given to increase muscle 

endurance showed improvement in the neck 

flexors and extensors muscle endurance. With 

improvement in the muscle endurance, 

endurance exercise and the raband exercise 

showed gradual decrease in the disability  

Some studies also support the effect of 

cervical endurance and the raband that 

strength and endurance training is effective in 

decreasing disability. [14] suggested in his 

study that there was gain in the cervical 

muscle strength after the endurance exercise 

more over the feedback from the endurance 

test results and improved function and 

presumably encouraged subject to continue 

training. 
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[15], compared the effect of single set of 

dynamic exercise and dynamic and isometric 

exercise performed with a cervical extension 

machine. After eight weeks peak isometric 

neck strength had increased by thirty five to 

forty percent. 

Grimmer described a test that timed the pain 

free subjects ability to maintain chin tuck 

when the supine position while holding the 

back of the head 2 cm above the plinth [16]. 

The general the literature indicates that 

individuals with neck pain demonstrate a 

reduced to maintain a chin tuck position while 

surface electromyography recordings of the 

superficial neck flexors increased in the 

amplitude. 

Upper cervical flexion, described in four 

articles, is measured with an inflatable 

pressure sphygmomanometer unit placed 

behind the neck, with the patient in a supine 

position. Endurance tests for the neck flexors 

was the most frequently evaluated test. They 

had an acceptable reliability. The best test for 

the muscle endurance of the neck flexors 

seems to be one in which the patient ask to 

press the cuff in supine  lying , while the chin 

tuck is monitored by the musculoskeletal 

practitioner. 

Endurance tests for the neck extensors was 

the most frequently evaluated test. They had 

an acceptable reliability. The best test for the 

muscle endurance of the neck extensors 

seems to be one in which the patient raises 

their head in prone lying , while the chin tuck 

is monitored by the musculoskeletal 

practitioner. 

So this study shows endurance type of 

exercises may helpful to increases the neck 

muscle, and in turn reduces the 

musculoskeletal neck pain. During the study 

the participants are trained to do the 

endurance exercise in this sum of the 

individuals are very well performed the 

exercises, so, better results obtained. Some of 

the patients felt difficulty initial time of 

exercises, but they were rest and after a period 

over all the subjects participated in this study 

performed well, cooperative so, we are 

obtaining better results related to this study. 

Active neck muscle training intervention 

should be extended for long duration. These 

are all recommendation for this study only a 

few months of training have been shown to 

produce only temporary improvements in 

various outcome measures thus, intensive 

training recommended for longer duration to 

treat pain and disability. 

CONCLUSION 

This study concluded that combined effect of 

neck endurance exercises and interferential 

therapy Group B shows more effective in 

treating the mechanical neck pain subjects, 
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then the Group A who receive the 

interferential therapy in increasing endurance 

and decreasing disability also clinically it is 

better to treat mechanical neck pain in general 

with endurance exercise and interferential 

therapy. 
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