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I. INTRODUCTION 
Neck pain (NP), major global health issue, have 
considerable socioeconomical impacts on individuals and 
society as a whole with prevalence between 30-60% in 
Korean study, with NP being the fourth major cause of 
disability (1). NP has incidence rate of 15% to 20% and 
1.5% to 1.8% of adults receiving medical care for this 
pain every year (2). In one study Helicopter pilots and 
crew seem to have higher incidence of neck, shoulder and 
low back pain (3). On the other hand, evidence showed 
that the bankers experience frequent shoulder and NP (4). 
The majority of NP is due to nonspecific or mechanical 
pathology which results in productivity loss, loss of work 
hours, and health care costs (5). Untreated Chronic 
nonspecific NP results in reduced cervical movement and 
anxiety, depression, disability and reduced quality of life 
(6). The patients that have cervical pain had high action 
of the axioscapular muscles and diminished action of the 
lower trapezius and serratus anterior have been reported 
(7). Poor psychological health, genetics and exposure to 
tobacco have been previously identified as risk factors for 
NP (8). Research showed that ergonomically 

inappropriate work station, heavy back pack, sedentary 
lifestyle with exhausting activities, all increase NP and 
subsequent cervical muscle spasm and weakness (9). 
Therefore, neuropathic pain results from injury to 
peripheral nervous system, by mechanical, metabolic or 
chemical agents. Central pain refers to debilitating 
intractable pain arising from lesions causing damage to 
somatosensory pathways of central nervous system (10). 
Investigations highlighted that the 12-month prevalence 
of NP is 30–50%, with activity-limiting neck pain 
varying between 1.7% and 11.5% along with 21% of 
patients referred to physiotherapy in primary care have 
NP in Denmark (11). Another research conducted in 2016 
found that using percutaneous electrical nerve stimulation 
following dry needling is more beneficial than using dry 
needling alone in reducing short-term pain and improving 
intensity in individuals with myofascial chronic NP (12). 
Moreover, exercise therapy treatment was widely used 
treatment for NP (13), however, Tunwattanapong P et al. 
studied that Stretching and range of motion (ROM) 
exercises are beneficial for decreasing NP (14). 
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Introduction. A huge literature is available regarding the efficacy of various physiotherapy techniques for neck pain (NP), 
however, comparative study is still in scarcity.  Therefore, this study aimed to compare effectiveness of stretching exercises 
versus manual mobilization techniques in the management of NP.  
Material and method. A randomized controlled trial parallel-group design study was conducted on the patients suffering from 
NP. Participants with the history of NP, aged between 19 to 60 years, NP without radiculopathy, and no history of trauma were 
included in the study. Two outcome measures were used i.e., Numeric pain rating scale (NPRS) and neck pain disability index 
(NDI) questionnaire. Two groups were equally divided had twenty-five patients each. Group A received cervical stretching with 
strengthening exercises as home-treatment program and group B received manual mobilization with strengthening exercises as 
home-treatment program. Six sessions were given on alternate basis and assessed pre- and post-treatment information of all 
patients.  
Results and discussions. Independent sample t-test was run to compare the post difference between stretching exercises and 
manual mobilization at 95% confidence interval (p<0.05). The Post NPRS difference between the groups shows no significant 
improvement (p=0.32). Similarly no significant difference was found in post NDI Disability (p=0.57). Therefore, both the 
treatment strategies are equally effective in improving NP and disability.  
Conclusions. This clinical trial concluded that stretching or manual mobilization is equally effective to reduce pain and 
disability. Hence, improve the quality of life in neck pain survivors. 
Keywords: Manual Mobilization Technique, Neck Pain, , Neck Pain Disability Index Questionnaire, Numeric Pain Rating Scale, 
Range of Motion, Stretching Exercises, 
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METHODOLOGY: 
A Randomized control trial (RCT) parallel-group design 
study was conducted on the patients suffering from NP in 
the Department of Physiotherapy, Jinnah Postgraduate 
Medical Centre (JPMC), Karachi, Pakistan. After the 
approval of synopsis, the study was completed in the 
duration from January to June 2021. Participants having 
history of NP, aged between 19 to 60 years, cognitively 
stable, NP without radiculopathy, no history of trauma 
were included in the study. Exclusion criteria of the study 
was the patients who have consistent infections related to 
spine, osteoporosis, fracture of spine, pregnancy, 
neoplasm, history of surgery related to spine, positive 
sign and symptoms of nerve pain and any sign and 
symptoms of upper motor neuron or any sign and 
symptoms that are increased with straight leg raise (SLR) 
test of <45o. Two outcome measures were used. One is 
Numeric Pain Rating Scale (NPRS) and other one is 
Neck Pain Disability Index (NDI) questionnaire. The 
NPRS is a subjective measure in which individuals rate 
their pain on an eleven-point numerical scale. The scale 
is composed of 
0= no pain   
1-3= mild pain  
4-6 = moderate pain 
7-10 = severe pain  
The NDI was developed in 1989 by Howard Vernon. The 
NDI has become a standard instrument for measuring 
self-rated disability due to NP and is used by clinicians 
and researchers alike. Each of the 10 items is scored from 
0 - 5. The maximum score is therefore 50. NDI is a self-
administered questionnaire that consists of questions for 
functional activities. This questionnaire has been 
designed to give information as to how your NP has 
affected your ability to manage in everyday life.  
Functional activities are assessed with ten questions 
designed to measure the degree of difficulty an individual 
has with various activities of daily living that require 
neck use. 
The sample size of 50 participants was calculated by 
using WHO online software OPEN EPI version 3. NDI 
questionnaire was used for evaluating the disability or 
dysfunction of NP. This is an accurate and sufficient 
questionnaire meant for assessing the NP patients. As 
mentioned, NDI highlights 10 elements scored starts 
from 0 to 5. The aggregate score of every one of the 10 
factors is multiplied and spoken to as a rate from 0–100, 
with a higher absolute score showing more prominent 
incapacity and disability.  
First Group received treatment that is stretching exercises 
given by physiotherapist. A stool was used for subject 
proper positioning while the therapist applied cervical 
stretch in all range flexion, extension, lateral flexion and 
rotation. Ten repetitions of 10 seconds hold. Patients that 
lie in the first group were given a home management plan 

of strengthening exercises. These treatment intervention 
exercises were given with overpressure from their hands 
in all ranges. Every exercise stretch was done with the ten 
second hold. Treatment was given twice weekly for 3 
weeks and total treatment session were six for both 
groups.  
Group 2: Grade I and grade II mobilization with 
strengthening exercises. Every patient was given 
treatment intervention that is approximately 10 minutes 
for mobilization to the hypo mobile segments that is 
assessed by the examination before the treatment regime. 
Mobilization was given in prone position. Posterior–
anterior mobilization was given to the vertebral segments 
that were most provocative of 30-second oscillations for 
three bouts. The subjects performed strengthening 
exercises as a home treatment program.  
Data were investigated by using IBM SPSS version 23.0. 
Counts with percentages were reported for baseline 
characteristic of studied variables between two treatment 
groups Stretching Exercise and Manual Mobilization. 
Mean and standard deviation reported for NPRS, NDI 
disability score and NDI scores. For the comparison of 
the effects of treatment, we used the Paired sample t-test 
in both studied groups. We also used the independent 
sample t-test for the comparison of the post treatment 
outcomes of Stretching Exercise and Manual 
Mobilization. The considered significant P-value is less 
than 0.05. 
RESULT: 
In the present study there were fifty samples divided 
equally into two treatment groups stretching exercise and 
manual mobilization. In stretching exercise there were 
76% females, 64% having age group more than 30-years 
old, and the mean age was 33.48±8.59, whereas in 
manual mobilization treatment group 72% were females 
and 68% having age group between 20-30 years. The 
mean age was 30.44±7.89 years. The baseline 
characteristics of participants are shown in figure 1. 
Figure 1: Baseline characteristics of participants 

 
Paired sample t-test was run to compare the pre post 
difference between NPRS score (pre score= mean= 
6.92, post score= mean=2.52) and NDI Disability score 
(pre score= mean=32.08, post score= mean=7.83) in 
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stretching exercise group, p value of <0.01 (CI=95%) 
shows significant improvement in both the outcome 
measures. (See Table 1) 
Table 1: Mean comparison of NPRS and NDI Disability 
score in stretching exercises 

Score 
Pre Post 

p-value 
Mean SD Mean SD 

NPRS 6.92 0.90 2.52 1.78 <0.01* 
NDI 
Disability 32.08 8.24 7.83 3.90 <0.01* 

*p<0.05 was considered significant using paired sample t-test 

Paired sample t-test was run to compare the pre post 
difference between NPRS score (pre score= mean= 
7.36, post score= mean=2) and NDI Disability score 
(pre score= mean=11.92, post score= mean=8.4) in 
manual mobilization group, p value of <0.01 
(CI=95%) shows significant improvement in NPRS 
whereas p value of 0.19 showed insignificant 
improvement in NDI Disability in pre post score. (See 
Table 2) 
Table 2: Mean Comparison of NPRS score and NDI 
Disability in Manual Mobilization 

Score 
Pre Post 

p-value 
Mean SD Mean SD 

NPRS 7.36 1.18 2.0 1.8 <0.01* 
NDI 
Disability 11.92 10.5 8.4 6.6 0.19 

*p<0.05 was considered significant for NPRS score using Paired 
sample t-test 

Independent sample t-test was run to compare the post 
difference between stretching exercises and manual 
mobilization at 95% confidence interval (p<0.05). The 
post NPRS difference between the groups shows no 
significant improvement (p=0.32). Similarly no 
significant difference was found in post NDI Disability 
(p=0.57). (See Table 3)  
Hence shows both the treatment strategies are equally 
effective in improving neck pain and disability. 
Table 3: Mean Comparison of Post NPRS and NDI 
Disability scores between both groups 

Score 
Stretching 
Exercises 

Manual 
mobilization p-value 

Mean SD Mean SD  

Post NPRS 2.52 1.78 2.0 1.8 0.32 
Post NDI 
Disability 9.70 6.37 8.61 6.4 0.57 

p-value obtained using Independent Sample t-test 

DISSCUSSION:  
This RCT aimed to compare two treatment protocols. The 
first treatment protocol is stretching exercises and second 
one is grade I and grade II manual mobilization 
techniques and with both treatment protocol, 
strengthening exercises taught as a home treatment 
program. The result of the present study after statistically 

analysis showed that treatment protocols provided in both 
groups decreases pain and disability in the management 
of NP. Both treatments showed that similar significant 
findings are present in both groups in terms of reducing 
pain, restoring ROM and functions. Two outcome 
measures were used. One is NPRS and other one is NDI 
questionnaire. 
Chronic NP with prevalence rate of 30%, and affecting 
10% of older adults, results in significant socioeconomic 
burden and disability (15). Neck pain is the most 
common morbidity among the population aged 15–65 
years old and the burden of NP that involves both persons 
with NP and healthcare providers with experiences of 
managing them (16). 
Along with considerable costs for the individual and the 
society, NP is a frequent source of disability causing 
human suffering and affecting the well-being of 
individuals (17). Recent studies by Diaz at el. and Oscar 
at el. are in line with our results that stretching and 
manual exercises are effective in NP issues (18,19). 
Another investigation supported our findings by 
suggesting that NP can be treated through different 
interventions including joint manipulation, joint 
mobilization, traction, soft tissue therapy, exercises, 
medications, electrotherapy modalities, multimodal 
treatment (combination of two different modalities for 
example exercises with mobilization and medication) , 
acupuncture , education and advising programs (20). 
It has been well established that NP is associated with 
functional disability that they are also associated with 
decreased quality of life and productivity of workers (21). 
Neck pain has a substantial impact on healthcare costs; 
the economic burden of NP is widespread because it 
affects patients, insurers, governments and employers 
through sick leave, disability, visits to healthcare 
providers and loss of productivity (22). A study 
conducted in 2016 consolidated our point of view in 
favor of that of specific strengthening exercises of the 
neck, scapulothoracic and shoulder for NP (23).On the 
other hand, another recent research claimed that muscles 
energy techniques are more effective as compared to 
stretching exercises (24). 
We used internationally acceptable methods including 
NPRS for pain assessment, and NDI questionnaire for 
disability, while using both treatment strategies. 
Suboptimal time management seems to be the only 
weakness of study. Moreover, having small sample size 
and short follow-up means this study is not conclusive. 
However, it does indicate need for further larger multi 
center studies in this area. 
CONCLUSION: 
This clinical trial concluded that stretching or manual 
mobilization is equally effective to reduce pain and 
disability. Hence, improve the quality of life in chronic 
NP survivors. 
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