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Comparison between immediate effects of soft tissue mobilization along with stretching 
exercises and without stretching exercises in patients with mechanical neck pain 
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ABSTRACT 
 

Objective: To measure whether soft tissue mobilization along with stretching exercises improves level of disability or stretching 
exercises alone increases neck range of motion in patients with mechanical neck pain. 
Study Design: A randomized comparative trial 
Place and Duration: At Royal Institute of Medical Sciences Physiotherapy Clinic Multan, in four months from 1st January 2017 to 30th 
April 2017. 
Methodology: Fifty patients who met inclusion criteria were randomly placed into two groups. Group A, received hot pack and neck 
stretching exercises and group B, received hot pack, neck stretching exercises and soft tissue mobilization (STM). Immediate effects 
post intervention was documented by measuring range of motion (ROM) using goniometer; pain intensity was measure by Visual 
Analogue Scale (VAS), Global Rating of Change Scale (GROC) and disability scores on Neck disability index (NDI) 2-4 days post 
treatment. 
Results: The STM group reported a significant improvement on the GROC (p=0.001) immediately after treatment (post treatment). 
There was no difference between groups for the NDI post-test values, there is statistical insignificance (P=0.408) between treatment 
and control group on disability. There is statistical significance (P=0.000) between treatment and control group in pain that was 
measured by VAS.  
Conclusion: Soft Tissue Mobilization is effective to relief neck pain immediately and improves range of motion but not up to a mark. 
Moreover, Soft Tissue Mobilization does not improve levels of disability as compare to the stretching exercises. 
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INTRODUCTION 
 

Neck pain is a musculoskeletal disorder common to the general 
population around the world and in all ages1. Neck pain is the 
leading cause of disability among young adults and in older 
population2. Some causes of neck pain include disc herniation , 
disc degeneration, spinal stenosis, arthritis, muscle tension, 
trauma or injury, or more severe conditions such as cancer3,4. 
Mechanical neck pain is due to poor posture that causes too 
many stresses and strain on the muscles. Muscles of neck 
become tender due to prolonged and static postures Mechanical 
neck pain or disorders are hindrance to the individuals in 
performing their daily activities5. One of the most common 
causes of visiting health care providers, including orthopedists 
and physiotherapists, is neck pain with enormous financial 
burdens per year4. Many non-invasive treatment techniques; 
includes cervical collar, physiotherapy including manipulation, 
mobilization, exercise therapy, stretching exercises soft tissue 
work, and electrotherapy including shortwave diathermy, ice 
application and transcutaneous electrical nerve stimulation, and 
acupuncture program, analgesics, NSAIDs and steroids are 
available the treatment of neck pain6,7. Soft tissue mobilization 
(STM) of spinal segments is commonly used in clinical practice to 
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treat nonspecific neck pain, but overall, the role of manual 
therapy (manipulation) in the treatment of nonspecific neck pain 
in acute, subacute, and chronic stages is still controversial8. STM 
is defined as the mobilization of muscles and its related 
connective tissues which support it i.e. tendons and ligaments, 
these all are classified as soft tissues of the body9. Stretching 
exercises especially static stretching are useful in reducing neck 
pain and ultimately decrease the level of disability and improves 
cervical ROM10. Stretching and resistance training were used to 
correct muscular imbalance at the neck and shoulder. Forward 
shoulder or rounded shoulder posture was improved after 16 
weeks of treatment with stretching exercises and resistance 
training and pain ultimately decreased11.   
The rational of our study is that very few studies on neck pain 
are being conducted to investigate the effects of soft tissue 
mobilization. This study will elucidate the aspect of soft tissue 
mobilization of manual therapy. Irrespective of neck pathologies 
soft tissues are vulnerable for dysfunction and can cause pain 
spasm vicious cycle. There is very limited data available on topic 
of study as comparison of the immediate effects of soft tissue 
mobilization and stretching exercises in patients with 
mechanical neck pain.  In particular, no study has yet been 
conducted in Pakistan to measure the effects of soft tissue 
mobilization on patients with mechanical neck pain. 
It was hypothesized that patients who received STM with 
stretching exercises would determine greater improvements in 
pain and function, and in measures of ROM, than did patients 
who received stretching exercises only. The aims of study to 
measure the effects of STM on patients with neck pain, compare 
the effects of STM with stretching exercises, and see if STM 
along with stretching exercises decreases the level of disability 
in patients with mechanical neck pain or stretching exercises 
alone the neck ROM. So this study was conducted with an 
objective to measure whether soft tissue mobilization along 
with stretching exercises improves level of disability or 
stretching exercises alone increases neck range of motion in 
patients with mechanical neck pain. 

 
METHODOLOGY 

 
This Randomized controlled trial was conducted at Royal Institute 
of Medical Sciences Physiotherapy Clinic Multan, in four months 
from 1st January 2017 to 30 April 2017.  Total 50 female patients 
of age 17 to 30 years are included on the basis of inclusion 
exclusion criteria after taking informed consent from them. 
Patients with moderate neck pain 4-6 on Visual Analogue Scale 
(VAS) who work in static postures for long duration of 17-30 
years of age and having pain for more than 3-6 months were 
included in study. Patients with any bony lesion, with red flags 
marked on the medical evaluation questionnaire as a tumor, 
fracture, metabolic history disease, prolonged history of 
corticosteroids and with severe pain use were excluded. 
Participants were randomly allocated into experimental and 
control groups by using purposive sampling technique in order 
to study two intervention. Group A (control) patients received 

hot pack for 20 minutes and passive neck stretching exercises 
and Group B (Treatment) patients received soft tissue 
mobilization, passive neck stretching exercises and hot pack for 
20 minutes. Ethical approval was taken from Ethical and 
Research Review Committee of The University of Faisalabad.  
Standardized questionnaire Global Rating of Change Scale (GROC) 
was the primary outcome measure tool to record data from the 
participants for this study. GROC is a reliable and valid scale to 
measure immediate effects of a treatment given to the patient12. 
It shows about how the patient has perceived the treatment 
given by the therapist to the patient and how his condition has 
been improved after treatment13. Pain Intensity was measured 
by using VAS before and immediately after giving treatment to 
the patient. ROM was measured before and after treatments by 
using standard goniometer14. Neck pain disability index (NDI) 
questionnaire was filled by the patients before treatment and 3 
days after treatment for follow up.  
Intervention: STM techniques included kneading, pulling, 
transverse strumming and skin rolling for 15mins. Manually 
pressure was applied to the muscles and soft tissues of the neck 
and shoulder in a deep manner in the form of strokes. If the 
patient reported any increase in their symptoms other than a 
sensation of local tenderness in the region that the soft tissue 
mobilization was being applied, the therapist either decreased 
the amount of pressure. The procedure lasted a total of 15 
minutes15 
Out of those 15 minutes’ start was taken from skin rolling 
technique for first 2 minutes then pulling was applied for 2 
minutes. Afterwards strumming and kneading were applied for 
2, 2 minutes. All techniques were started with grade I and then 
moved to grade II according to the patient’s response. Then 
again skin rolling was applied for 2 minutes. Kneading was 
applied for 2 minutes and transverse strumming was applied for 
1 minute. At the end of the session pulling was applied for 2 
minutes along with skin rolling.  
Stretching exercises were performed in the following order; 
stretching towards lateral flexion for the upper part of the 
trapezius, ipsilateral flexion and rotation for the scalene and 
flexion for the extensor muscles, holding each movement for 30 
seconds. Each exercise was repeated for 3 times. Stretching was 
mainly applied to stretch neck extensors by flexing the neck. 
Stretching exercises mainly focused upper fibers of trapezius 
that was stretched by laterally flexing the neck to both sides. 
Scalene muscles were stretched of both sides16 
Hot Pack was given for 20 minutes. Hot packs provides 
superficial heating and it is useful in improving tissue 
extensibility before applying stretching exercises than applying 
no heat before stretching exercises17 
Data Analysis: Statistical Package for Social Sciences (SPSS) 18 
was used for data analysis.  Quantitative variables were 
presented by using mean ± SD. Paired Sample t-test was used to 
measure the changes within the groups while across the group 
comparison was completed by using Independent Sample t-test. 
To see the effects of soft tissue mobilization on mechanical neck 
pain MANCOVA and ANCOVA was conducted. 
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RESULTS 

A total of 50 patients distributed equally in two groups. There 
were 19 patients who were 19-22 years old, 16 patients were 23-
26 years old and 15 patients were 27-30 years old. Thirty seven 
working women and 13 house wives were included in the study. 
The significance level declares for the p-value for each test and 
the outcome measures was (P-value = 0.05).  
The results showed that there are significant differences in 
GROC before and after treatment (p = 0.001), signifying that STM 
immediately improves neck pain. There was a statistical 
significance between the treatment and the control group for 
pain evaluation in the VAS (p = 0.000), which means that the pain 
is reduced. The p-value (P = 0.408) for the NDI showed that there 
was no difference between the treatment and control groups, 
meaning that treatments for both groups did not improve the 
degree of disability (Table-I) 
 

Table-I: Outcome measures values between two groups (N=50) 

 
Before intervention After intervention 

P 
Value 

Outcome 
Measures 

Group B 
(n=25) 

Mean ±SD 

Group A 
(n=25) 

Mean ±SD 

Group B 
(n=25) 

Mean ±SD 

Group A 
(n=25) 

Mean ±SD 
 

VAS 
05.36± 

0.57 
05.24± 

0.66 
04.28± 

0.84 
04.16± 

1.07 
.000 

NDI 
10.36± 

2.97 
10.44± 

2.77 
10.48± 

4.91 
9.40± 
5.77 

0.408 

GROC   
2.76± 
0.93 

1.68± 
1.28 

.001 

* VAS: Visual Analogue Scale 
* GROC: Global Rating of Change Scale 
* NDI: Neck disability index 

 
From a statistical point of view, both interventions are effective 
to enhance cervical ROM, including cervical flexion and 
extension, right and left cervical rotation, and right and left 
cervical flexion (p <0.05). (Table-II). Similarly, the cluster bar 
(Figure-1) shows the ranges of cervical flexion and extension, 
right and left flexion, right and left cervical rotation before and 
after the intervention. The ROMs improves both in the 
treatment group and in the control group.  
 
Table-II: Means values for neck range of motions between two 
groups (N=50) 

 Before intervention After intervention 
P 

Value 

Variables 
Group B 
(n=25) 

Mean ±SD 

Group A 
(n=25) 

Mean ±SD 

Group B 
(n=25) 

Mean ±SD 

Group A 
(n=25) 

Mean ±SD 

 

Cervical 
Flexion 

39.20± 
3.35 

39.40± 
3.64 

40.56± 
3.11 

40.64± 
3.88 

.001 

Cervical 
Extension 

39.64± 
2.94 

39.08± 
3.13 

40.64± 
3.09 

40.60± 
2.96 

.001 

Right Side 
Flexion 

39.72± 
3.39 

38.84± 
3.24 

41.00± 
3.35 

39.60± 
3.16 

.001 

Left Side 
Flexion 

40.64± 
3.09 

41.68± 
3.38 

41.76± 
2.68 

42.64± 
2.90 

.001 

Right 
Cervical 
Rotation 

74.64± 
3.21 

74.48± 
3.40 

76.32± 
2.54 

75.72± 
3.29 

.001 

Left 
Cervical 
Rotation 

74.08± 
3.71 

74.84± 
2.90 

75.32± 
3.83 

76.28± 
2.88 

.001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Fig-1: ROM measurements before and after intervention both in treatment and control group. (N=50)

Cervical
Flexion

Cervical
Extension

Right Side
Flexion

Left Side
Flexion

Right Cervical
Rotation

Left Cervical
Rotation

Before intervention Treatment 39 40 40 41 75 74

Before intervention Control 39 39 39 42 74 75

After Intervention Treatment 41 41 41 42 76 75

After Intervention Control 41 41 40 43 76 76
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DISCUSSION 
 
The finding of this study shows that there was statistical 
significance for pain on visual analogue scale. Patients who were 
treated with STM reported more decrease in pain as compare to 
the patients who received stretching exercises only as a 
treatment. These findings are corroborated by a study showing 
a comparison between STM and therapeutic ultrasound and it 
has been reported that patients receiving STM as a treatment 
showed more numerical pain scale improvements compared to 
patients receiving therapeutic ultrasound9. The finding of the 
current study are further supported by a study which concluded 
that STM with improving pain it also decreases level of disability 
and improves ROM18. Moreover, conducted study presenting 
that soft tissue mobilization or massage is effective in treatment 
and reducing intensity of neck pain. Pain intensity after applying 
soft tissue mobilization is effective in reducing pain on the neck 
pain intensity scale19. These results are in contrast to a study 
concluded that mobilization or soft tissue massage alone has no 
effect in pain relief20.  
The finding of this study revealed that there is statistical 
significance (p=0.001) for the immediate post treatment values 
of GROC for the group which was treated by soft tissue 
mobilization and control group that was only performed 
stretching exercises. Similar to this, a study concluded that 
treatment group receiving STM showed more improvements in 
GROC value post treatment. There were more patients who 
reported >+3 score on GROC immediate and 4 days after 
treatment. This value shows that STM is effective and it 
immediately reliefs pain. Due to its immediate effects STM must 
be considered for the treatment of neck pain. With improving 
pain it also decreases level of disability and improves ROM15. On 
the contrary, study concluded that soft STM like massage has 
weak evidence to be supported to treat neck pain or 
immediately effective to treat neck pain. Studies included in 
systematic review did not reach on any conclusion regarding its 
recommendations whether it should be used or not in practice 
to treat nonspecific neck pain21 
Findings of the current study show that mean ROM was 
increased on both groups. These results are supported by a 
study concluded that STM alone does not improves ROM. Range 
of motion was improved when STM was performed along with 
shoulder exercises22. In contrast to the results of current 
research to the effectiveness of soft tissue mobilization on 
patients with neck and arm pain was assessed. ROM was 
measured before and after treatment by using goniometers. 
Study concluded that there were greater improvements in neck 
and arm range of motion after performing soft tissue 
mobilization as compare to the patients who received 
therapeutic ultrasound as an intervention9. Another study 
contradict the results of current study concluded that there was 
statistical significance for patients with shoulder pain between 
treatment and control group. Patients who were treated with 
soft tissue mobilization showed more improvements in range of 
motion than the patients who were in control group23. 

 
 

CONCLUSION 
 

It is concluded that soft tissue mobilization is effective to relief 
neck pain immediately. Soft tissue mobilization improves range 
of motion but not up to a mark as there was statistical 
insignificance for the treatment and control group. Statistical 
analysis showed that soft tissue mobilization does not improve 
levels of disability as compare to the stretching exercises. 
 

LIMITATIONS 
 

The current study was only performed to assess the effects of 
soft tissue mobilization in patients with mechanical neck pain. 
Therefore, the result cannot be generalized to soft tissue 
mobilization for the treatment of shoulder or pain conditions in 
other musculo-skeletal disorders. In this study, only immediate 
effects of soft tissue mobilization were found so that the results 
are only effective immediately after the intervention has ended. 
The study included only female patients, therefore, the results 
in male patients cannot be implemented. 
 

RECOMMENDATIONS 
 

Further research to see effectiveness of soft tissue mobilization 
for short term and long term follow up should be undertaken. 
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