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ABSTRACT 

 

Background: Mechanical neck pain (MNP) is the most common type of pain confined in the 

posterior aspect of neck, also known as nonspecific or simple neck pain affecting two thirds of the 

general population at some time in their lives.  

Prevalence: Neck pain is most common muscular skeletal condition affecting up to 70% of individual 

and 5% to 10% of adults having a disabling neck pain problem. Neck pain is more common in women 

than men. The prevalence of neck pain in the general population has been reported to be 15% for men 

and 23% for women.  

Objectives of the Study:  

 To find out the effect of Post Isometric Relaxation (PIR) along with Deep Neck Flexor (DNF) 

exercises in reducing pain and disability and improving ROM in patient with sub-acute 

mechanical neck pain.  

 To find out the effect of Deep Neck Flexor exercise alone in reducing pain and disability and 

improving ROM in patient with sub-acute mechanical neck pain.  

 To compare whether Post Isometric Relaxation (PIR) along with Deep Neck Flexor exercises or 

Deep Neck Flexor exercises alone are effective in reducing pain and disability and improving 

ROM in patient with sub-acute mechanical neck pain 

Methods: Study included 30 patients with lateral epicondylitis between ages 30-50 years. The 

subjects were randomly divided into 2 groups: Group-A and Group-B. Group A (n = 15) was treated 

using Cyriax physiotherapy, group B (n = 15) was treated with movement with mobilization. Patients 

were treated for 3 times a week for 4 weeks. Outcome measures are NPRS (Numeric Pain Rating 

Scale) and DASH (The Disabilities of the Arm, Shoulder and Hand). 

Results: The results of the study indicate that there were highly statistically significant improvement 

in functional disability on NDI, cervical lateral flexion(Right & Left), rotation (Right & Left) ROM 

and reduction in pain on VAS in Group-A as compared to Group-B. There was no significant 

difference observed when the groups were compared for cervical flexion and extension ROM. 

Conclusion: From the result it is concluded that Post isometric relaxation with DNF exercise is 

effective in mechanical neck pain. 

 

Keywords: Mechanical neck pain (MNP), Post Isometric Relaxation (PIR), Deep Neck Flexor (DNF) 

exercise 

 

INTRODUCTION  
Mechanical neck pain (MNP) is the 

most common type of pain confined in the 

posterior aspect of neck, also known as non 

specific or simple neck pain affecting two 

thirds of the general population at some 

time in their lives. 
1, 2, 3
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Mechanical neck pain is second to 

low back pain in its frequency and leads to 

significant disability in general population. 
4,5

 Neck pain as defined by Merskey is the 

pain “anywhere within the region bounded 

superiorly by superior nuchal line, inferiorly 

by an imaginary line, through the tip of first 

thoracic spinous and laterally by sagittal 

plane tangential to the lateral border of 

neck. 
3
  

On the basis of duration of pain, ‘as 

categorized by the international association 

for the study of pain’ the pain are defined 

as. 
6 
 

1. Acute when lasts up to six weeks.  

2. Sub acute when lasts from six weeks to 

three months and  

3. Chronic when lasts for more than three 

months.(IASP 1986)  

It is estimated that the 

osseoligamentous system contributes 20% 

to the mechanical stability of the cervical 

spine while 80% is provided by the 

surrounding neck musculature. The 

ligaments role in stabilization occurs mainly 

at end of range postures while muscle 

supply dynamic support in activities around 

the neutral and mid-range postures, which 

are commonly adopted during functional 

daily task.
 9

  

To prevent muscle from injury and 

dysfunction the individual needs to avoid 

undue mechanical stress while at the same 

time improves flexibility and stability in 

order to acquire greater tolerance to strain. 
12 

 

 

PREVALENCE  

Neck pain is most common muscular 

skeletal condition affecting up to 70% of 

individual and 5% to 10% of adults having a 

disabling neck pain problem.16 Neck pain is 

more common in women than men.17 The 

prevalence of neck pain in the general 

population has been reported to be 15% for 

men and 23% for women.18 The prevalence 

of this condition increases with age and is 

highest in middle age.17 Neck pain is a 

significant health problem not only for 

adults but also for the young. 22 It is 

commonly seen in a working age group of 

18-50.2  

 

ETIOLOGY  

Multiple studies have found strong 

evidence supporting relation between the 

development of neck pain and job exposure 

such as prolonged static load, irregular 

posture, high task difficulties and poor 

computer positioning. The poor posture is 

one of the greatest causes of neck pain in 

the absence of trauma and major injuries. 
14

 

The mechanical neck pain can result from 

any event or condition (e.g incorrect 

posture, ageing, and acute injury, congenital 

or developmental defects) which leads to 

altered joint mechanics or muscle structure 

or function. 
14 

 

As there is three way link between 

the joint, muscles and central nervous 

system therefore it can conclude that 

muscular dysfunction will result in poor 

posture, which will cause additional strain 

and subsequently lead to mechanical neck 

pain and vice versa causing affection of the 

surrounding muscles. 
14

 Excessive physical 

strain may cause micro trauma in connective 

tissue and physiological stress may result in 

increased muscular tension. 
21

 Neck 

muscles, show a strong tendency to develop 

hypertonous and spasm and alter 

properioceptive input. 
10

  

In upper cross syndrome as 

imbalance of muscles developed with 

facilitation of the upper trapezius, levator 

scapulae, sternocleidomastoid and pectoral 

muscle as well as inhibition of deep neck 

flexors, lower trapezius and serratus 

anterior.
12 

 

These muscle imbalance and 

movement dysfunction may have direct 

effect on joint surfaces leading to joint 

degeneration which can be source of pain 

but actual cause of pain is secondary to 

muscle imbalance.
13

  

 

NEED OF THE STUDY:  

With increase understanding of 

limited range of motion and pain in patient 

with sub acute mechanical neck pain, 
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refinement must be made in our ability to 

adequately lengthen the tight muscle and 

strengthen the weak muscle to improve 

range of motion (ROM) and decrease pain 

and disability. Not many studies were found 

wherein MET and DNF exercises were 

combined. The effects of MET and DNF 

exercise have been reported, but prior 

studies involved patients with chronic neck 

pain. The effect of this intervention on 

patient with sub acute mechanical neck pain 

has been inconsistent and not proven. Hence 

a need arises to find out whether post 

isometric relaxation when added with DNF 

exercises will show additional effects in the 

outcome measures during recovery for the 

subjects with sub acute mechanical neck 

pain than DNF exercises alone. 

 

PURPOSE:  

To study the effect of Post Isometric 

Relaxation along with Deep Neck Flexor 

exercises in improving pain, disability and 

ROM in sub acute mechanical neck pain 

patients. 

 

AIMS AND OBJECTIVES OF THE 

STUDY:  

 To find out the effect of Post Isometric 

Relaxation (PIR) along with Deep Neck 

Flexor (DNF) exercises in reducing pain 

and disability and improving ROM in 

patient with sub acute mechanical neck 

pain.  

 To find out the effect of Deep Neck 

Flexor exercise alone in reducing pain 

and disability and improving ROM in 

patient with sub acute mechanical neck 

pain.  

 To compare whether Post Isometric 

Relaxation (PIR) along with Deep Neck 

Flexor exercises or Deep Neck Flexor 

exercises alone are effective in reducing 

pain and disability and improving ROM 

in patient with sub acute mechanical 

neck pain.  

 

 

 

 

HYPOTHESIS  

NULL HYPOTHESIS:  

There is no significant difference 

between the effect of Post Isometric 

Relaxation (PIR) along with DNF exercise 

and the effect of Deep Neck Flexor (DNF) 

exercise alone on pain, disability and ROM 

in patient with sub acute mechanical neck 

pain.  

RESEARCH HYPOTHESIS:  

There is significant difference 

between the effect of Post Isometric 

Relaxation (PIR) along with DNF exercise 

and the effect of Deep Neck Flexor (DNF) 

exercise alone on pain, disability and ROM 

in patient with sub acute mechanical neck 

pain. 

 

OPERATIONAL DEFINITIONS:  

Muscle Energy Technique:  

Greenman described Muscle energy 

technique (MET) as a manual medicine 

treatment procedure that involves the 

voluntary contraction of patient muscle in a 

precisely controlled direction at varying 

levels of intensity against a distinctly 

executed counter force applied by the 

operator.
35

  

Post Isometric Relaxation:  

The term refers to the effect of 

subsequent relaxation experienced by a 

muscle or group of muscles, after brief 

periods during which an isometric 

contraction has been performed. It is one of 

the two forms of MET.
 12

  

Deep Neck Flexor Exercise:  

Deep Neck Flexor exercise involves 

a slow and controlled craniocervical flexion 

action (chin tuck) to activate and endure 

DNF muscles (longus capitis and longus 

colli) to maintain an upright posture of the 

cervical spine.
7,21,38,53

 

 

MATERIALS AND METHODS 

Study Design  

Comparative Study  

Sampling Method  

Convenient Sampling.  
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Study Setting  

The study was conducted in the 

various hospitals in Karnal. (Haryana, 

INDIA) 

 

Selection Criteria  

Inclusion Criteria-  

 Mechanical neck pain of sub acute 

duration(6 weeks- 3 months).
3 
 

 18-50 years, both males and females.
13

  

 Limitation of neck movement due to 

pain.
56 

 

 

Exclusion Criteria  

 Inflammatory, malignant and 

neurological conditions.  

 Metabolic Disease.  

 Neck pain radiating into arms and upper 

extremity.  

 Neck pain associated with headache or 

facial pain.  

 History of recent major trauma or 

fracture of the cervical spine.  

 Diagnosed case of disc prolapse, 

stenosis, spondylolisthesis.  

 Any deformity (e.g. torticollis, scoliosis)  

 History of surgery of cervical spine.  

 Patients who are taking analgesics.  

Sample Size  

30 patients who fulfilled the 

inclusion and exclusion criteria were 

randomly assigned to one of two groups 

with each group consisted of 15 patients.  

Informed Consent  

The subject who fulfilled the 

inclusion and exclusion criteria, were 

explained about the purpose of the study. 

The consent of the form were explained to 

them and taken from every subject before 

starting the procedure.  

 

Variables  

Dependant Variables  

 Range of motion (ROM)  

 Pain 

 Functional disability 

Independent Variables  

 Post Isometric Relaxation Technique  

 Deep Neck Flexor Exercise  

Operational Tools/Instrumentation  

 Universal Goniometer  

 Visual Analog Scale (VAS)  

 Neck Disability Index (NDI)  

 

PROCEDURE  

On the first visit the subjects were 

screened according to the inclusion and 

exclusion criteria then consent form was 

filled up by eligible subjects and after that 

they were randomly divided into two 

groups.  

Group A (n=15) - Moist Heat Pack (MHP) + 

post isometric relaxation + Deep Neck 

Flexor (DNF) exercises.  

Group B (n=15) - Moist Heat Pack (MHP) + 

Deep Neck Flexor (DNF) exercise  

The baseline measurement was taken 

for pain, functional disability and cervical 

ROM and repeated at the end of 

intervention period i.e. on 6th day.  

PROTOCOL  

1. Group A (n=15) - MHP (Moist Heat 

Pack) + Post isometric relaxation technique 

+ DNF exercise  

2. Group B (n=15) - MHP (Moist Heat 

Pack) + DNF exercise  

 

Treatment Session- Once a day for 6 

consecutive days  

1. MHP was given in the supine lying 

position for 20 minutes.  

2. DNF exercise Protocol  

DNF exercises were performed by 

patient in supine lying position (as described 

by Peterson) without the use of biofeedback 

unit, Patients were asked to tuck the chin 

without lifting the head for 10 sec hold 

repeated 10 times once a day for 6 days 52, 

43  

3. Post Isometric Relaxation Technique 

Protocol  

Post isometric relaxation technique 

was applied to upper trapezius, levator 

scapulae and pectoralis major muscles for 5 

repetition using 20% of maximal isometric 

contraction for 7-10 sec. with complete 

relaxation of all element, the stretch is 

maintained for 30 sec.
13, 33
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TREATMENT PROCEDURE  

Before starting the treatment in both 

groups MHP was given for 20 minutes. 

Group A - This group received Post 

Isometric Relaxation technique and DNF 

exercises.  

Post Isometric Relaxation for 3 

muscles on both sides were given;  

1. Upper trapezius muscle 

2. Levator Scapulae muscle 

3. Pectoralis major muscle 

Group B- This group received only DNF 

exercises.  

Procedure of DNF exercise:  

Procedure: The patient was laid in supine 

position with the cervical spine in a neutral 

position. The patient instructed to tuck the 

chin without lifting head and flatten the 

curve of the neck by nodding the head 

(nodding =”yes” movement). This position 

was hold for 10 sec for 10 repetitions. This 

task involved flexion of the cranium on the 

cervical spine while ensuring that the back 

of the head remains in contact with the 

supporting surface. 

OUTCOMES MEASURES  

Pre and post intervention assessment 

were taken for pain with VAS, functional 

disability with NDI and ROM with 

universal goniometer. Pre-intervention 

readings were taken on the first day prior to 

the treatment session and post intervention 

readings were taken on the last day of 

treatment i.e. on 6th day.  

Measurements of the pain  

The pain level was assessed with a 

VAS which is a 10cm horizontal line 

ranging from zero (no pain) to ten (worst 

ever experiences or imaginable pain). 

Patients were instructed to place a mark on 

the line at a point indicating the intensity of 

pain they feel. 55  

Measurements of functional disability  

Functional disability can be assessed 

with the neck disability index questionnaire. 

NDI is a neck specific questionnaire. The 

instruction given to the patients was; when 

you read a sentence that describe you today, 

put a tick against it. If the sentence does not 

describe you, than leave the space blank and 

go onto the next one. The score of the NDI 

is the total no. of item checked i.e. from 

minimum of zero to maximum of 50.46  

Measurements of ROM  

Cervical ROM was measure using 

universal goniometer in a sitting position for 

flexion, extension, lateral flexion (side 

flexion) and rotation.49 

 

DATA ANALYSIS  

The base line value were taken for 

cervical range of motion (CROM), Pain and 

functional disability on day one is pre-

intervention and repeated at the end of 

intervention period i.e. on 6th day is post 

intervention. Data was tabulated on master 

chart. The data analysis was performed 

using SPSS software version 16.0. The inter 

group and intra group comparison were 

done.  

Following Test were used:  

Arithmetic Mean, Paired and 

Unpaired ‘T ‘tests were used to determine 

the significant difference between the two 

groups.  

The results were taken to be significant if 

P value is smaller than 0.05(p<0.05). 

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR FLEXION ROM 

Unpaired T-Test for the variable 

flexion ROM between Group A and Group 

B at 1st (pre intervention) 6th day (post 

intervention) 

 

Table No: 1 

Unpaired T Test Flexion 

Pre Post 

Group A Group B Group A Group B 

Mean 27.53 30.93 37.73 36.07 

S.D. 6.556 7.723 6.375 6.766 

Unpaired T Test 1.300 0.694 

P value 0.2042 0.4932 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Not-Significant 

p>0.05 Non Significant, p<0.05 Significant 
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Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for flexion ROM of pre intervention 

and post intervention (for both groups) were 

1.300 (p>0.05) and 0.694 (p>0.05) 

respectively. 

  The result of the variable was not 

significant at 1st day (pre intervention).The 

result on 6thday (post intervention) showed 

that there were no significant changes 

between the groups. 

  

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR EXTENSION 

ROM 

Unpaired T-Test for the variable 

extension ROM between Group A and 

Group B at 1st (pre intervention) 6th day 

(post intervention) 
 

Table No: 2 

Unpaired T Test Extension 

Pre Post 

Group A Group B Group A Group B 

Mean 28.67 29.93 39.20 36.87 

S.D. 5.640 6.777 6.304 6.728 

Unpaired T Test 0.556 0.980 

P value 0.5823 0.3354 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Not-Significant 

p>0.05 Non Significant, p<0.05 Significant 
 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for extension ROM of pre intervention 

and post intervention (for both groups) were 

0.556(p>0.05) and 0.980 (p>0.05) 

respectively. The result of the variable was 

not significant at 1st day (pre 

intervention).The result on 6thday (post 

intervention) showed that there were no 

significant changes between the groups 

 

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR RIGHT SIDE 

LATERAL FLEXION ROM 

Unpaired T-Test for the variable 

right side lateral flexion ROM between 

Group A and Group B at 1st (pre 

intervention) 6th day (post intervention) 
 

Table No: 3 

Unpaired T Test Lateral Flexion(Rt) 

Pre Post 

Group A Group B Group A Group B 

Mean 28.27 29.00 40.33 31.00 

S.D. 6.563 6.772 4.776 6.547 

Unpaired T Test 0.301 4.461 

P value 0.7655 0.0001 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Significant 

p>0.05 Non Significant, p<0.05 Significant 

 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for right side lateral flexion ROM of 

pre intervention and post intervention (for 

both groups) were 0.301 (p>0.05) and 4.461 

(p<0.05) respectively. The result of the 

variable was not significant at 1st day (pre 

intervention).The result on 6thday (post 

intervention) showed that there were 

significant changes between the groups. 

  

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR LEFT SIDE 

LATERAL FLEXION ROM 

Unpaired T-Test for the variable left 

side lateral flexion ROM between Group A 

and Group B at 1st (pre intervention) 6th 

day (post intervention) 
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Table No: 4 

Unpaired T Test Lateral Flexion(Lt) 

Pre Post 

Group A Group B Group A Group B 

Mean 24.73 29.20 37.80 31.73 

S.D. 5.922 6.120 5.621 6.766 

Unpaired T Test 2.031 2.671 

P value 0.0518 0.0125 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Significant 

p<0.05 Significant 

 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for left side lateral flexion ROM of 

pre intervention and post intervention (for 

both groups) were 2.031 (p>0.05) and 2.671 

(p<0.05) respectively. The result of the 

variable was not significant at 1st day (pre 

intervention).The result on 6thday (post 

intervention) showed that there were 

significant changes between the groups. 

  

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR RIGHT SIDE 

ROTATION ROM 

Unpaired T-Test for the variable 

right side rotation ROM between Group A 

and Group B at 1st (pre intervention) 6th 

day (post intervention) 
 

Table No: 5 

Unpaired T Test Rotation (Rt) 

Pre Post 

Group A Group B Group A Group B 

Mean 39.33 35.53 53.80 38.40 

S.D. 9.955 9.606 7.457 9.311 

Unpaired T Test 1.064 5.000 

P value 0.2965 <0.001 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Significant 

p>0.05 Non Significant, p<0.05 Significant 

 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for right side rotation ROM of pre 

intervention and post intervention (for both 

groups) were 1.064(p>0.05) and 5.000 

(p<0.05) respectively. The result of the 

variable was not significant at 1st day (pre 

intervention).The result on 6thday (post 

intervention) showed that there were 

significant changes between the groups 

  

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR LEFT SIDE 

ROTATION ROM 

Unpaired T-Test for the variable left 

side rotation ROM between Group A and 

Group B at 1st (pre intervention) 6th day 

(post intervention) 
 

Table No: 6 

Unpaired T Test Rotation (Lt) 

Pre Post 

Group A Group B Group A Group B 

Mean 41.53 36.67 54.80 39.87 

S.D. 7.337 8.095 5.609 8.651 

Unpaired T Test 1.725 5.610 

P value 0.0955 <0.001 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Significant 

p>0.05 Non Significant p<0.05 Significant 
 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for left side rotation ROM of pre 

intervention and post intervention (for both 

groups) were 1.725(p>0.05) and 
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5.610(p<0.05) respectively. The result of the 

variable was not significant at 1st day (pre 

intervention). The result on 6thday (post 

intervention) showed that there were 

significant changes between the groups 

  

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR VISUAL 

ANALOG SCALE (VAS) 

Unpaired T-Test for the variable 

VAS between Group A and Group B at 1st 

(pre intervention) 6th day (post 

intervention) 
 

Table No: 7 

 

Unpaired T Test 

VAS 

Pre Post 

Group A Group B Group A Group B 

Mean 7.27 6.53 1.80 4.53 

S.D. 1.033 1.246 0.775 1.187 

Unpaired T Test 1.755 7.468 

P value 0.0902 <0.001 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Significant 

p>0.05 Non Significant p<0.05 Significant 

 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for VAS of pre intervention and post 

intervention (for both groups) were 

1.755(p>0.05) and 7.468(p<0.05) 

respectively. The result of the variable was 

not significant at 1st day (pre 

intervention).The result on 6thday (post 

intervention) showed that there were 

significant changes between the groups 

  

COMPARISION BETWEEN GROUP A 

AND GROUP B FOR NECK 

DISABILITY INDEX (NDI %) 

Unpaired T-Test for the variable 

NDI between Group A and Group B at 1st 

(pre intervention) 6th day (post 

intervention) 
 

Table No: 8 

Unpaired T Test NDI (%) 

Pre Post 

Group A Group B Group A Group B 

Mean 52.37 48.69 14.10 40.90 

S.D. 11.034 9.173 6.626 8.391 

Unpaired T Test 0.991 9.708 

P value 0.3300 <0.001 

Table Value at 0.05 df 28 2.05 2.05 

Result Not-Significant Significant 

p>0.05 Non Significant p<0.05 Significant 
 

Unpaired T- Test was done between 

Group A and Group B to compare the 

differences between the Groups. The T-

value for NDI of pre intervention and post 

intervention (for both groups) were 0.991 

(p>0.05) and 9.708(p<0.05) respectively. 

The result of the variable was not significant 

at 1st day (pre intervention).The result on 

6thday (post intervention) showed that there 

were significant changes between the 

groups 

 

 

 

RESULTS 
The data was statistically analyzed 

by using paired T-Test within group 

analysis and un-paired T-Test for inter 

group analysis. 

The results showed that there were 

no significant differences in demographic 

variables (i.e. age, gender distribution) and 

base line characteristics between the groups 

(p>0.05) thus, homogeneity between the 

both groups were maintained. 

There were no significant 

differences in cervical ROM, VAS and NDI 

scores between Group-A and Group-B on 
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pre-intervention (1st Day). The level of 

significance selected for the study was p 

smaller than 0.05 (p<0.05). 

Paired T-Test for the pre and post 

intervention comparison within group 

analysis revealed a significant improvement 

in ROM, VAS and NDI values for both 

groups(p<0.05). 

However, on comparison of both 

groups (Group-A: Post isometric relaxation 

with DNF exercise and Group-B: DNF 

exercise only) the results of the study 

indicate that there were highly statistically 

significant improvement in functional 

disability on NDI, cervical lateral flexion 

(Right & Left), rotation (Right & Left) 

ROM and reduction in pain on VAS in 

Group-A as compared to Group-B. There 

was no significant difference observed when 

the groups were compared for cervical 

flexion and extension ROM. 

 

DISCUSSION 
The aim of this study was to 

compare the effect of two intervention i.e. 

post isometric relaxation along with DNF 

exercise (Group A) versus only DNF 

exercise (Group B) on pain, functional 

disability and cervical ROM in patient with 

sub-acute mechanical neck pain. 

As per statistical analysis of the data, 

there was significant improvement in 

cervical ROM and functional disability and 

reduction in pain in both groups after 

receiving their respective treatment. 

When compared, post isometric 

relaxation with DNF exercise (Group-A) 

showed more reduction in pain and more 

improvement in functional disability and 

cervical lateral flexion and rotation ROM 

than only DNF exercise group. However for 

cervical flexion and extension ROM there 

was almost equal improvement in both 

groups. 

The reduction in pain and 

improvement in functional disability and 

ROM in DNF exercise group (Group-B) 

may be due to stabilization of cervical spine 

in all positions against the gravity by DNF 

muscles which form a muscular sleeve and 

structurally supports cervical motion 

segments. 
7,45

 As weak neck flexor muscles 

reduce the ability to maintain upright 

cervical posture 50 whereas DNF exercises 

directly activate the DNF musculature 

which has high density muscle spindle and 

improve the cervical kinesthetic sense. 
52

 

The improved cervical posture because of 

DNF exercise may have an additional long 

term benefit of reducing recurrent episodes 

of neck pain.
52

 

This study results were supported by 

the study of Amer Almaz Abdel-Aziem et al 

on neck pain who concluded that DNF 

exercise with physical therapy agents 

showed significant improvement in pain, 

functional disability and cervical ROM.
52

 

This study was also supported by the 

study conducted by Vijay Kage et al who 

concluded improvement in CROM in DNF 

strengthening exercise group.
43

 

The findings of this study were also 

similar with the findings of Yadav H. who 

found DNF training effective in reducing 

pain, improvement in functional disability 

and CROM in mechanical neck pain.
33

 

For long duration a fixed head and 

neck posture causes shortening of posterior 

muscles and lengthening of anterior neck 

muscles.
33

 As post isometric relaxation is 

useful when muscle tightness or shortness is 

major contributing factor to somatic 

dysfunction17 therefore PIR for stretching 

of tight muscles were included with 

strengthening of DNF muscles in Group-A 

In Group-A there were more 

reduction in pain had seen might be due to 

additive effects of PIR which involve 

stretching and isometric contraction 

simultaneously stimulate the muscle and 

joint mechanoreceptor and proprioceptors 

which in turn reduce the sensation of pain.
13

 

The possible mechanism for the reduction in 

pain in PIR group can be explained by the 

inhibitory Golgi tendon reflex, activated 

during the isometric contraction that leads to 

reflex relaxation of muscle.
12, 33

 

There was statistically significant 

difference found in NDI scores in the 

treatment groups. This could be because of 
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the NDI assesses different aspects of neck 

pain which include pain intensity, daily 

activities which suggests that improvement 

in the NDI score might be due to reduction 

in pain. As Group A showed more reduction 

in pain that may results in overall 

improvement in functional disability of the 

patients. 

The effects of post isometric 

relaxation for increase in ROM post 

intervention can be explained on the basis of 

physiological mechanisms behind the 

changes in muscle extensibility - reflex 

relaxation, viscoelastic change and changes 

to stretch tolerance.3 

The Group-A showed more 

improvement in lateral flexion (Right 

&Left) and rotation (Right & Left) ROM 

might be due to stretching of postural 

muscles i.e. upper trapezius and levator 

scapulae. The reason of almost equal 

improvement in flexion ROM in both 

groups due to cranio cervical flexion which 

is the principal action of DNF muscle. 

The effect of moist heat pack cannot 

be overlooked. Moist heat therapy is known 

to have effects on pain and spasm it causes 

pain reduction and improved tissue 

extensibility in both groups.
3
 

The results of post isometric 

relaxation group were consistent with the 

results of Gupta et al who evaluated the 

efficacy of PIR in patients with non specific 

neck pain and they concluded that PIR may 

be more effective in reducing pain and 

disability and increasing cervical ROM in 

patient with non specific neck pain.
10

 The 

results of this study were also supported by 

a study by Abha and Angu Samy who 

compared PIR with integrated 

neuromuscular inhibition technique on 

upper trapezius trigger points and concluded 

that PIR is effective in reducing pain and 

improving functional status.
37 

The results of 

study were also consistent with result of 

study done by Haritha et al who concluded 

that PIR technique group had better 

improvement in ROM, neck functional 

activities and reduction of pain in patients 

with chronic non specific neck pain.
17

 

The study of Wilson et al who found 

MET to be effective in decreasing disability 

in acute low back pain also supported this 

study.
35

 The results of this study were 

supported by the study of Mahajan et al 

which concluded that MET showed 

improvement in pain, functional status and 

cervical lateral flexion and rotation ROM in 

patients with sub acute mechanical neck 

pain.
3
 The study carried out by Phadke et al 

on effects of MET and static stretching in 

patients with mechanical neck pain showed 

that MET group had better improvement in 

pain and function status of patients with 

mechanical neck pain.
13

 

The significant improvement in 

reduction of pain, functional disability and 

ROM in group-A who received post 

isometric relaxation combined with DNF 

exercises as compared to Group-B who 

received DNF exercise alone supported by a 

study by Narang S. et al who found that 

MET combined with DNF exercise was 

more effective than DNF exercise alone in 

improving pain and decreasing disability 

and correcting forward head posture.
21

 

In this study we included both 

strengthening of DNF muscles and 

stretching of tight muscles in Group-A thus, 

the combined benefits of post isometric 

relaxation and DNF exercise result in 

greater reduction in pain and disability and 

improved lateral flexion and rotation ROM 

in patients with sub acute mechanical neck 

pain as compared to Group-B where DNF 

exercise was given only in patients with sub 

acute mechanical neck pain. 

 

CONCLUSION 

The present study concluded that 

post isometric relaxation along with Deep 

Neck Flexor exercise are more effective 

than Deep Neck Flexor exercise alone in 

reducing pain and disability and 

improvement in Cervical ROM in patients 

with sub acute mechanical neck pain. As 

this study demonstrated that both groups 

showed improvements in outcomes 

measures but the group given treatment of 

post isometric relaxation with Deep Neck 
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Flexor exercise showed significant 

improvements in cervical ROM and 

reducing pain, functional disability. Hence 

the research hypothesis which state that 

“There is significant difference between the 

effect of post isometric relaxation along 

with DNF exercise and the effect of DNF 

exercise alone on pain, disability and ROM 

in patients with sub acute mechanical neck 

pain” has been accepted. 

 

Limitations 

1. Sample size was small and might not be 

representative for whole population. 

2. The protocol of the study was also small 

duration which consisted of six days 

only. 

3. No follow-up was taken to see the long 

term effect of the treatment due to non 

availability of the patients. 

4. This study included a heterogeneous 

group which consisted of both females 

and males. 
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