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ABSTRACT 

 
 

Background: Neck pain is the fourth leading cause of disability, with an annual prevalence rate 

exceeding 30%. Most episodes of acute neck pain will resolve with or without treatment, but 

nearly 50% of individuals will continue to experience some degree of pain or frequent 

occurrences. Although cervical mobilization plus therapeutic exercises are common 

interventions for the management of mechanical neck pain, no study has directly compared the 

effectiveness of upper thoracic spine mobilization and conventional care with that of 

conventional care alone in individuals with Mechanical Neck Pain. Objective: Methods: 

Seventy-Nine participants with Mechanical Neck Pain were randomized into the cervical group 

or the thoracic group. The treatment period was 4 weeks comprising 12 sessions pre & post 

assessment. Outcome measures including the pain (VAS- Visual Analogue Scale), cervical 

range of motion (Goniometer), McGill Pain Questionnaire & neck disability index (NDI) were 

collected. Data were analyzed with Independent ‘t’ test, Paired ‘t’ test as parametric test; Mann-

Whitney ‘U’ test and Wilcoxon Sign Ranked Test as non-parametric test. Results: Participants 

in the trial group demonstrated significant improvements (p < .05) in Pain, cervical extension, 

and NDI at the unpaired ‘t’ test compared with those in the control group. In addition, control 

group participants in the trial group compared with the control group showed a significant 

improvement in McGill Pain Characteristics. Conclusions: The combination of upper thoracic 

spine mobilization and conventional physiotherapy demonstrated better overall short-term 

outcomes in Pain, cervical extension, McGill Pain Characteristics, and NDI compared with the 

control. 

 

Trial registration: CTRI/2020/06/026090 [Registered on: 24/06/2020] - Trial Registered 

Retrospectively 

 

Keywords: Mobilization, Upper & mid-thoracic spine mobilization, Conventional Care, 

Mechanical Neck pain. 
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CHAPTER-I:                                                          INTRODUCTION 

 

  Background 

Mechanical neck pain is worldwide health problem. Most often, it is the result of a 

compression or inflammatory pathology from a space occupying lesion such as disc 

herniation, spondylitic spur, or cervical osteophyte (Rai, Ajith, Bhagavan, & Pinto, 

2013). The average annual incidence rate of cervical radiculopathy is 85 per 100,000 

for the population in its entirety, with an increased prevalence occurring in the fifth 

decade of life, 203 per 100,000 (Fuller, 2018). The most frequently involved nerve 

roots are the cervical 6 (C6) and cervical 7 (C7) cervical roots which are typically 

caused by C5-C6 or C6-C7 disc herniation or spondylosis (Eguchi et al., 2020). It's 

estimated that 50% of the population experienced neck and upper extremity pain at 

some time in their lifetime (Hoy, Protani, De, & Buchbinder, 2010). 

Prevalence of neck pain and its burden varies worldwide. Among the general 

population, overall prevalence of neck pain ranges from 0.4% to 86.8% around the 

world (Carlesso, MacDermid, Gross, Walton, & Santaguida, 2014). Vos et al. (2016) 

stated that the prevalence of neck pain is increasingly yearly as well as creating 

disability globally. Beside this, Disability-adjusted life years increased from 23.9 

million in 1990 to 33.6 million in 2010 (May et al., 2015). Among the 291 conditions 

those were studied in the Global Burden of Disease 2010, neck pain ranked as the 4th 

highest in terms of disability as measured by years lived with disability (YLDs) and 

21st in terms of overall burden (Vos et al., 2012). 

In United States of America, the annual prevalence was 41.5% in which individuals 

with mechanical neck pain were middle-aged (mean age 48.9 years) and the majority 

of subjects were women (Rahman, 2017) and it was the eight leading cause of 

disability in United States of America (Mokdad et al., 2018). In United Kingdom, the 
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annual incidence was 34%. Incidence of neck pain is increasing and approximately 

50% of the population experienced neck pain in last 1 year in which majority of the 

participants were middle age and female gender were associated with risk factors for 

the development and reporting of neck pain (Joslin, Davis, Dolan, & Clark, 2014). In 

Australia, the prevalence of neck pain was 27.1% (Rahmani, Amiri, Ali, Mohsenifar, 

& Pourahmadi, 2013) whereas Frutiger, Taylor, and Borotkanics (2019) conducted a 

one year incidence proportion of neck pain in Australian office workers which 

estimated to be 0.49 and predictors of neck pain with moderate to large effect sizes 

were female gender than men. In Canada one population based cohort study (Lin, 

Shen, Chung, & Chiu, 2013) showed that the annual incidence of neck pain was 

14.6% and each year, 0.6% of the population developed disabling neck pain. Women 

are more likely than men to develop neck pain more likely to suffer from persistent 

neck problems and less likely to experience resolution. On the other hand, another 

study conducted by Pradhan (2013) showed that the prevalence of mechanical neck 

pain was 18.9% among patients aged 18 years or older in which before 30 years 

predominately male suffered from neck pain with prevalence of 16.3% and after 30 

years predominately more female reported neck pain compare with male with 

prevalence of 17.6%. In Sweden, the prevalence of neck pain was 55% in which 

females were more prevalent to be affected than male (Westergren et al., 2012). Age 

specific statistics showed there was variation in age between male and female. 

Females aged between 35‐44 had a higher risk of having long and medium-term neck 

pain and ≥ 65 aged males had a higher risk of having long and medium term neck pain 

symptoms (Linder, Olsén, Eriksson, Svensson, & Carlsson, 2012). 

In the terms of the region of Asia, the prevalence of neck pain demonstrated in the 

peak position in West and the Midwest of the Asia whereas in the South part of Asia 
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showed relatively lower (Rahman, 2017). In this area, the prevalence of neck pain 

varies among different age range. Age group of 45 to 64 years, 65 to 74 years, and 75 

years and older had a similar prevalence of neck pain consisting of 31.1%–32.2%. In 

contrast, age between 18 to 44 years showed lower prevalence that demonstrated 

23.9% (Hoy, Protani, & Buchbinder, 2010). In Hong Kong, the prevalence of neck 

pain among desk workers was 25.2% (Dunning, et al., 2012). In India, the prevalence 

of neck pain among computer operators was found 47%. Majority of the participants 

were in between the age of 30- 50 years (Darivemula et al., 2016). In contrast, 

Radhakrishnan, Senthil, Rathnamala, & Gandhi (2015) showed that female was more 

commonly to develop and suffered from persistent neck pain. In Pakistan, one study 

(Umar et al., 2019) categorized work related neck disorders among different 

employees and the highest prevalence was found among Pakistani computer users 

(72%) than bank workers (45.7%). Besides, Milosavljevic, Bagheri, Vasiljev, 

Mcbride, & Rehn (2012) showed that mechanical neck pain was found with highest 

prevalence of 28.6%. In Sri Lanka, the prevalence was 39.64% in sewing workers in a 

garments factory (Senarath et al., 2014) and no relevant study was found on neck pain 

prevalence among Bangladeshi people till date. 

One study Masum, Haqe, Haque, & Islam (2014) found that 22.22% office workers 

experienced neck pain on regular basis and 52.22% of the respondent sometimes. 

Along with considerable cost for individual and society, neck pain is a frequent source 

of disability causing human suffering and affecting wellbeing of individual (Altug, 

Büker, Kavlak, Kitiş, & Cavlak, 2013). Another study (Gore, Sadosky, Stacey, Tai, & 

Leslie, 2012) stated that chronic neck pain was a financial burden for society, since 

these symptoms result in extended periods of sick- leave from work and high 

utilization of health care services. Chou, Qaseem, Owens, & Shekelle, 2011) in the 
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United States (US) showed that in the period from 1997 to 2006, the US health care 

expenditures had increased 7% per year for persons with spinal problems. In 2007, 

neck problems accounted for 9% of the total US health care expenditures (Dieleman, 

et al., 2016). 

Given the situation in recent years, Australian population showed tremendous days of 

sick leave which ultimately affects the country’s economy. One study by Kennedy, 

Roll, Schraudner, Murphy, & McPherson (2014) showed that 7% of nation’s 

expenditure on health services increased due to neck pain in Australia. Economic 

evaluations investigate the value for money of health care interventions. The costs and 

effects of the health care intervention under study are compared with the costs and 

effects of an alternative intervention. This comparison gives insight into whether a 

health care intervention is worth implementing. For policy makers, health care 

professionals, and patients, this information is important to decide whether or not to 

reimburse, provide or receive a specific intervention. The precursors for impairing the 

wellbeing are mechanical irritation of pain sensitive structures due to muscle spasm, 

degenerative changes in intervertebral bodies, discs, ligament injury and muscular 

weakness in the cervical spine (Centeno, 2020). 

 

The position and arrangement of symptoms could be vary, depending on the nerve 

root level exaggerated (Takagi, Eliyas, & Stadlan, 2011) and can include sensory and 

motor alterations if the dorsal and ventral nerve root is complicated (Woods & 

Hilibrand, 2015). Although, patients with mechanical neck pain often seeking for 

medical assistance to reduce arm pain (Ganesh, Mohanty, Pattnaik, & Mishra, 2015). 

Patients frequently complain of pain, numbness, tingling, and weakness in the upper 

extremity, which often result in significant functional restrictions and incapacity 
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(Hakimi & Spanier, 2013). Physical therapy programs play a significant role in the 

treatment and improvement of symptoms in patients with cervical spine syndromes 

(Todd, 2011). Conservative treatment for radiating neck pain includes short-term use 

of a soft, cervical collar, traction, medications. Manipulation, physical therapy 

(Eubanks, 2010) and steroid injections are also part of a conservative plan of 

management of physical therapy interventions. 

 

There are some recognized questionnaires that provide useful information about the 

impact of neck pain on the patient’s psychosomatic status and the effectiveness of 

treatment intervention for both clinicians and patients (Misailidou, Malliou, Beneka, 

Karagiannidis, & Godolias, 2010). In addition, neck pain and neck related functional 

disabilities were commonly measured by classifying pain in one category, function 

another and disability in the final category (Blanpied, et al., 2017). Pain usually 

measured by using pain scales in different form such as numerical rating scale (NRS), 

visual analogue scale (VAS) etc. (Aicher, Peil, Peil, & Diener, 2012). The NRS is a 

verbal or written determination of a pain level on a scale from 0 to 10, in which 0 

represents no pain and 10 represents excruciating pain (Hawker, Mian, Kendzerska, & 

French, 2011). In contrast with VAS, some investigators stated that the NRS was not 

as sensitive to patient’s ability to express distress and therefore, they recommend 

using the VAS because it is better suited to parametric analysis and it provides a 

continuous score as well (Psaltis et al., 2014). The value of this scale appears to be 

limited by its lack of sensitivity in detecting small changes in pain intensity (Hawker, 

et al., 2011). In addition, Mcgill pain questionnaire (MPQ) which is a valid and 

reliable pain measurement scale demonstrated the actual scenario of patient’s pain 

(Alemanno, et al., 2019). 
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One of the most popular pain scales that uses word lists and has been adopted for 

many clinical trials is the McGill Pain Questionnaire (MPQ) and especially the short 

form (SF-MPQ) whereas the VAS measures only pain intensity (Uddin, et al., 2014). 

On the other hand, different disability scales are commonly used by different 

researchers in their study. They are Neck Disability Index (NDI), Northwick Park 

Neck Pain Questionnaire (NPQ) and Cervical Spine Outcome Questionnaire (CSOQ). 

The NDI, NPQ and CSOQ have the similar prediction to measure patient’s pain on 

cervical region but NPDS uses Million Visual Analogue Scale as a template whereas 

as CSOQ is mostly used to assess pain associated with whiplash injury of neck 

(Schellingerhout, et al., 2012). 

However, among these disability measurement scales, NDI showed acceptable 

reliability. In addition, it has been used effectively in both clinical and research 

settings (Neziri, et al., 2010). In contrast (Brosseau et al., 2012) study addressed to 

assess pain with neck pain functional limitation scale (Silva & Cruz, 2013) to measure 

the disability for neck pain in Asian context and concluding good reliability but it 

lacks concurrent and criterion validity which is essential for using the scale 

confidently in Asian context.  
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Rationale 

Mechanical neck pain is one of the worldwide health related complaints.  In order to 

prevent mechanical neck pain, it is not enough to identify risk factors or to rely on the 

conventional care accordingly. During the past decades, numerous factors, such as 

physical characteristics, psychological characteristics, lifestyle factors, employment, 

social factors and genetic components have been considered as factors for developing 

neck pain. Despite considerable research efforts, no clear picture has developed. Even 

though, different factors are found to be dominant in different studies that they may 

be complicating factors or confounders of varying importance. Some factors might 

enhance each other while some might suppress the effect of others. Furthermore, the 

same factor may have various influences on different body types, personalities, 

genetic make-up or subgroups of mechanical neck pain. 

In our country, socio-economic conditions of many patients are not so favorable to 

take long time physiotherapy treatment. Therefore, patient’s suffering is more 

throughout their life & patient’s satisfaction is not remaining same during the 

treatment regime. The study will try to explore which treatment is more effective 

considering the others or relevant treatment and I hope the standardized treatment 

protocol will be established which will provide maximum benefit considering time 

consuming, suffering from pain & cost-effective, therefore the individual will be more 

productive and huge amount of currency will be saved. 

The purpose of the study is to find out efficacy of upper & mid-thoracic mobilization 

along with conventional physiotherapy and only conventional physiotherapy in 

patients with mechanical neck pain, which was essential to compare the efficacy of 

treatment approach for the best interest of the patients. 

To date, few attempts have been made to describe the intervention protocol which is 

most effective to mechanical neck pain and still regarded as a puzzle.  
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The disorder has a mysterious and intriguing appeal with an apparently spontaneous 

onset and resolution, inflicting a great deal of suffering on patients over a prolonged 

period. The high costs and work absenteeism are related with productivity losses as a 

result socio economic impacts are increasing day by day in Bangladesh. 

Identifying an effective treatment procedure for a disease is one of the methods to 

strengthen the health care system along with rehabilitation sector in perspective of our 

country & there were very few studies to explore the relationship between thoracic 

spine and neck pain. By conducting this study, researcher wishes to describe the 

protocol in an effective way & this study may form a foundation to use upper & mid-

thoracic mobilization along with conventional care considering special dose and 

repetitions. However, research is essential to improve the knowledge of health 

professionals, as well as to develop the profession.
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1.3  Aim 

To evaluate the effectiveness of upper & mid-thoracic mobilization combined with 

conventional care among patients with mechanical neck pain. 

 

 

1.4  Objectives 

1.4.1 General objective 

To determine and compare the effectiveness of upper & mid-thoracic 

mobilization combined with conventional care among patients with 

mechanical neck pain. 

 

1.4.2 Specific Objectives 

 

• To find out the demographic characteristics and pain related information 

of participants. 

• To find out the effectiveness of upper & mid-thoracic mobilization 

combined with conventional care in within and between groups at patient 

rated general pain. 

• To determine the effectiveness of upper & mid-thoracic mobilization 

combined with conventional care in within and between groups among 

patients with mechanical neck pain at cervical range of motion. 

• To explore the effectiveness of upper & mid-thoracic mobilization 

combined with conventional care at within and between groups among 

patients with mechanical neck pain at cervical spine disability by neck 

disability index such as sleeping effects, pain at rest, reading newspaper, 

headache, travelling, concentration at work, personal car, daily work, 

lifting objects and recreational activities etc. 
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1.5  Research Hypothesis 

 

1.5.1 Null Hypothesis (Ho) 

 

𝐻𝑜:  µ1-µ2 = 0 or µ1=µ2, where the experimental group and control group initial 

and final mean difference is same. 

Upper & mid-thoracic mobilization combined with conventional care is no more 

effective than usual care for the treatment of patients with mechanical neck pain. 

 

 

1.5.2 Alternative hypothesis (Ha) 

 

• 𝐻𝑎: µ1- µ2 ≠ 0 or  µ1 ≠ µ2 , where the experimental group and control group 

initial and final mean difference is not same. 

Upper & mid-thoracic mobilization combined with conventional care is no more 

effective than usual care for the treatment of patients with mechanical neck pain. 

 

Here, 

Ho= Null hypothesis 

Ha= Alternative hypothesis 

µ1= Mean difference in initial assessment 

µ2= Mean difference in final assessment 
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1.6  Operational definition 
 

Upper & Mid-thoracic Mobilization: Spinal mobilization from 1st thoracic vertebrae to 

7th Thoracic vertebrae in order to minimize pain and disability related to mechanical 

neck pain patients. 

Mechanical neck pain: Mechanical pain is the general term that refers to any type of neck 

pain caused by placing abnormal stress and strain on muscles of the vertebral column. 

Typically, mechanical pain results from bad habits, such as poor posture, poorly 

designed seating, and incorrect bending and lifting motions. 

Usual care: Treatment techniques that are conventionally preferred by physiotherapist in a 

particular setting. 

BMI: A standardized estimate of an individual’s relative body fat calculated from his or 

her height or weight. The formula for calculating BMI is weight in kilogram (kg) 

divided by height in meter (m) squared. 

Reliability is the extent to which a particular measurement is repeatable. Test-retest 

reliability is the ability of a questionnaire to repeatedly capture similar scores on two 

separate occasions of test administration, over which time the patient has not exhibited 

a change in their condition (Cleland et al., 2006). 

Validity is the extent to which an instrument measures exactly what it is intended to 

measure. Construct validity is the determination of how the scores on a questionnaire 

compare with scores obtained with a reference standard (Cleland et al., 2006). 
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Extensive research has been done to explore the efficacy of manual therapy in 

managing neck pain. Most of the studies were randomized controlled trials (RCTs) 

and thus showed high levels of hierarchy. Due to a variety of treatment options 

available for the mechanical neck pain, this part of the review has been divided into 

various sections: 

 

Gemmell and Miller (2010) reviewed the comparative efficacy of mobilizations, 

manipulations. Five studies came under inclusion criteria out of 217 non-specific 

citations on efficacy of mobilizations and manipulations. Study concluded that no one 

therapy is more effective than other. Groeneweg et al. (2010) did RCTs to compare 

the effectiveness of manual therapy (MT; mainly spinal mobilization), physical 

therapy (PT; mainly exercise therapy), and continued care by the general practitioner 

(GP; analgesics, counseling and education). Short-term results (at 7 weeks) have 

shown that MT speeded recovery compared with GP care and, to a lesser extent, also 

compared with PT. In the long-term, GP treatment and PT caught up with MT, and 

differences between the three treatment groups decreased and lost any statistical 

significance at the 13-week and 52-week follow-up. Vincent, Maigne, Fischhoff, 

Lanlo, & Dagenais, (2013) reported that manual therapy was more effective as well as 

less costly compared to physiotherapy and care by a general practitioner. 

 

Ganesh et al., (2015) compared manual therapy (mobilizations, manipulations and 

massage) and stretching and concluded that both have short-term effects on 

mechanical neck pain. Lau, Chiu, & Lam, (2011) did a RCT to compare the efficacy 

of the two.  

CHAPTER-II:                                               LITERATURE REVIEW 
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They concluded that both stretching exercise and manual therapy considerably 

decreased neck pain and disability in women with non-specific neck pain. The 

difference in effectiveness between the two treatments was minor. Low-cost 

stretching exercises can be recommended in the first instance as an appropriate 

therapy intervention to relieve pain, at least in the short-term (Haik, Alburquerque-

Sendín, Moreira, Pires, & Camargo, 2016). Lilje, Friberg, Wykman, & Skillgate, 

(2010) investigated the efficacy of napropathic manual therapy (Napropathy combines 

manual techniques like spinal manipulation/ mobilization, massage, and stretching to 

correct the cause being practiced in Sweden, United States, Finland, Norway, and 

some other countries) and concluded that Combined manual therapy, like napropathy, 

is effective both in the short and long-term, and might be considered for patients with 

non-specific back and/or neck pain. Mobilization can produce a hypoalgesic effect to 

mechanical nociception (La Touche et al., 2013). In conjunction with that, it 

demonstrates significant decrease in EMG activity of the superficial neck flexor 

muscles (Edmondston et al., 2011). Another study showed that following mobilization 

69% of patients reported pain improvement and increased range of motion 

immediately after the treatment (Cross, Kuenze, Grindstaff, & Hertel, 2011). 

An analysis of the literature on all forms of conservative management of neck pain by 

Coulter et al. (2019) concluded that there had not been sufficient studies to adequately 

prove the effectiveness of any treatment approach. When, however, they combined 

the results of five trials on manual methods of treatment, they noted a positive effect 

at 1-4 weeks, equivalent to an improvement of 6.9 to 23.1 points on a 100- point 

scale. 
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In contrast to most of the work done regarding the efficacy of manual therapy some 

authors found no additional benefits of manual therapy. McLean, Moffett, Sharp, & 

Gardiner, 2013) did a pragmatic RCT to determine whether manual therapy or pulsed 

shortwave diathermy, in addition to advice and exercise, provide better clinical 

outcome at 6 months than advice and exercise alone in primary care patients with 

non-specific neck disorders and concluded that the addition of pulsed shortwave or 

manual therapy to advice and exercise did not provide any additional benefits in the 

physical therapy treatment of neck disorders. 

Significant decreases in neck pain at rest and pain on most painful movement 

(P<0.001) with a significant increase in active cervical ROM after mobilization on 

most painful movement were reported (Kanlayanaphotporn, Chiradejnant, & 

Vachalathiti, 2010). At this time, the best interpretation of the literature is that there is 

some evidence for effectiveness of mobilization procedures for patients with neck 

pain (Louw et al., 2017). 

In the comparative studies by Weerasekara and Madhurangani (2019), patients 

received either a single rotational manipulation (high-velocity, low-amplitude thrust) 

or mobilization in the form of muscle energy technique to check short- and long-term 

benefits for sub-acute/chronic mechanical neck disorders. The results show that both 

treatments increase range of motion, but manipulation has a significantly greater 

effect on pain intensity. 85% of the manipulated patients and 69% of the mobilized 

patients reported pain improvement immediately after treatment (Cross, Kuenze, 

Grindstaff, & Hertel, 2011). However, the decrease in pain intensity was greater than 

1.5 times in the manipulated group (p = .05). Whereas Schroeder, Kaplan, Fischer, & 

Skelly (2013) did a study to compare chiropractic mobilizations and manipulations in 

chronic neck pain patients. +- 
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They reported cervical spine manipulation and mobilization yield comparable clinical 

outcomes (Masaracchio, Cleland, Hellman, & Hagins, 2013). In another randomized 

controlled trial by Gross et al. (2010), comparison of manipulation and mobilization 

was done. They reported only short-term effectiveness of manipulation in neck pain 

patients and proposed that the long-term effects of the intervention in the future trials 

need to be determined. Cross, Kuenze, Grindstaff and Hertel (2011). Thoracic spine 

thrust manipulation improves pain, range of motion, and self-reported function in 

patients with mechanical neck pain: a systematic review (Cross, Kuenze, Grindstaff, 

& Hertel, 2011). Another randomized clinical trials gave high quality evidence that 

subjects with mechanical neck pain show clinically important improvements from a 

course of spinal manipulations or mobilizations (Cross et al., 2011). 

Kolberg et al. (2010) did a study to identify effect of manipulations on 22 men with 

neck pain. They found reduction in pain perception and disability and marked 

increase in blood catalase activity after high-velocity and low-amplitude thrust in 

these patients.  

In a systematic review comparing various RCTs on efficacy of mobilization and 

combination of manual therapy with exercises; Carlesso et al. (2010) concluded that 

manipulation were not effective enough, when given in isolation. A combination of 

general physical exercises along with manual therapy is recommended to be the most 

beneficial in neck pain. 

Ongoing intensive or light exercise equally improves pain in the long-term, and 

intensive exercise is better than light exercise for objective outcomes in the medium-

term (Goršič, Cikajlo, & Novak, 2017). In other randomized controlled trial studies by 

Evans et al. (2012), neck pain patients were divided into three different groups.  
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The first group received only rehabilitation program including strengthening 

exercises, resistance exercises and cervical extension exercises. The second group was 

given a combination of spinal manipulative therapy and strengthening exercises. The 

third group received only spinal manipulative therapy with no exercises. This quality 

study showed the multimodal treatment approach of SMT and exercise was an 

effective intervention in chronic mechanical neck pain patients (Akindele-Agbeja, 

Mbada, & Egwu, 2017). 

Llamas-Ramos et al., (2014) did randomized trials using a Cochrane format to 

determine if manual therapy improves pain, function and patient satisfaction in adults 

suffering from mechanical neck disorders. They concluded that to be more beneficial, 

manual therapies should be done with exercise for improving pain and patient 

satisfaction, (Vincent, Maigne, Fischhoff, Lanlo, & Dagenais, 2013). Furthermore, in 

a recent randomized controlled trial study by Mintken et al. (2016), it was concluded 

that manual therapy combined with exercise returned moderately larger 

improvements, although not statistically significant, improvements in pain, disability 

and patient perceived recovery than manual therapy alone. 

Thoracic spine mobilization technique can possibly be used as a substitute to lessen 

the cervical pain (Dunning et al., 2012); its effectiveness has been shown in neck pain 

patients. In their first study, they compared the efficacy of thoracic mobilization with 

placebo manipulation in neck pain patients. This study showed the effectiveness of 

thoracic spine mobilization in neck pain patients (Young, Walker, Snyder, & Daly, 

2014) and proposed that future trials were needed to compare the effectiveness of 

mobilization and cervical spine exercise therapy in mechanical neck pain patients. 

In their randomized controlled study Salom-Moreno et al. (2014), compared the 

effectiveness non-thrust mobilization at the thoracic spine in the patients with 
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mechanical neck pain. The results suggest that thoracic spine mobilization results in 

significantly greater short-term reductions in pain and disability than thoracic thrust 

mobilization/manipulation in people with mechanical neck pain.  

 

EFFICACY OF OTHER THERAPIES IN MECHANICAL NECK PAIN 

Murray, Lange, Nørnberg, Søgaard, and Sjøgaard, (2017) did a RCT to assess 

preventive efficacy of a neck/shoulder exercise regimen for neck pain in air force 

helicopter pilots. They concluded that a supervised neck/shoulder exercise regimen 

was effective in reducing neck pain cases in air force helicopter pilots. General 

strength training before the intervention predicted reduction in prevalence of pain at 

follow-up.  

A randomized controlled trial was conducted by Brosseau et al. (2012) to evaluate 

whether therapeutic massage is more beneficial than a self-care book for patients with 

chronic mechanical neck pain. They concluded that massage is safe and may have 

clinical benefits for treating mechanical neck pain at least in the short term but not the 

mechanical one. Mulimani et al. (2018) did a systematic review to study the 

effectiveness of physical and organizational ergonomic interventions on neck pain and 

thoracic pain. There was low quality evidence that a physical ergonomic intervention 

was significantly more effective for reducing neck pain intensity in the short-term and 

the long-term than no ergonomic intervention. However, this review provides a solid 

overview of the high-quality epidemiological evidence on the effectiveness of 

ergonomic interventions on mechanical neck pain. 

Gross et al. (2010) did a Cochrane review to assess whether patient education 

strategies are of benefit for pain, function/disability, global perceived effect, quality of 

life, or patient satisfaction, in adults with neck pain with or without radiculopathy.  
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This review has not shown effectiveness for educational interventions for neck pain of 

various acuity stages and disorder types and at various follow-up periods, including 

advice to activate, advice on stress coping skills, and neck school. 

Some studies were done to study the efficacy of non-surgical and/ or 

nonpharmacological treatments in general for neck pain (Cohen & Hooten, 2017). 

Akhter, Khan, Ali, and Soomro (2014) did a study to identify the best treatment 

amongst non-steroidal anti-inflammatory drugs (NSAIDs), exercise, and manual 

therapy for non-specific neck pain. When the objective is to maximize life expectancy 

and quality-adjusted life expectancy, none of the treatments were found superior 

(Collins, 2017). 

Haldeman, Carroll, and Cassidy, (2010) reviewed literature to identify, critically 

appraise, and synthesize literature from 1980 through 2006 on non-invasive 

interventions for neck pain and its associated disorders. They concluded that therapies 

involving manual therapy and exercise were more effective than alternative strategies 

for patients with neck pain; this was also true of therapies, which include educational 

interventions addressing self-efficacy. 

Apart from the above-mentioned text studies with regard to efficacy of Mulligan 

techniques, some on mechanical neck pain were also found out. Anandkumar (2015) 

stated that the cervical SNAG is a popular manual therapy technique used widely in 

the treatment of painful and restricted neck movement. Its clinical application has 

been based almost exclusively on convention with little attempt to provide a 

biological basis and little, if any, empirical evidence as yet to support its efficacy.  

Reid, Rivett, Katekar, and Callister (2014) investigated the efficacy of SNAGs in the 

treatment of cervicogenic dizziness.  
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Compared to placebo group, SNAG treatment had an immediate clinically and 

statistically significant sustained effect in decreasing dizziness, cervical pain and 

disability caused by cervical dysfunction. Improvement in balance and range motion 

was observed in SNAGs group. Furthermore, Kumar, Sandhu, and Broota, (2011) 

summarized that the core of Mulligan’s work in symptom free joint mobilization 

added to muscular activity. He explained that Mulligan techniques are used to correct 

minor joint derangements that often display a disproportionate array of effects 

(Rhinehart & Buonopane, 2016).  

OUTCOME MEASURES AND THEIR APPLICATIONS 

An increasing number of clinicians and clinical researchers are considering and 

incorporating the functional measures, as functional scales measure the impact of a 

disease on the performance of common daily activities. They also stressed that it is 

essential for the self-report measures to possess the characteristics of reliability and 

validity and are responsive enough to identify changes in function when a true change 

has occurred. 

Reliability is the extent to which a measurement is repeatable. Test-retest reliability is 

the ability of a questionnaire to repeatedly capture similar scores on two separate 

occasions of test administration, over which time the patient has not exhibited a 

change in their condition (Young, Cleland, Michener, & Brown, 2010). 

Validity is the extent to which an instrument measures exactly what it is intended to 

measure. Construct validity is the determination of how the scores on a questionnaire 

compare with scores obtained with a reference standard (Young, Dunning, Butts, 

Mourad, & Cleland, 2019). 
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Range of Motion (ROM) 

Range of motion (ROM) of the cervical spine is an integral component of clinical 

assessment (Quek et al., 2014) and it is well correlated with cervical pain (Smania et 

al., 2010). It has also been used as an outcome measure for spinal mobilizations and 

manipulations (Millan, Leboeuf-Yde, Budgell, Descarreaux, & Amorim, 2012). 

The advantages of goniometry are the simplicity in assessing ROM, the direct 

measurement of joint angles without any data reduction process and the low cost of 

the instrument. The two-arm goniometer is still the most used, economical and 

portable device for the evaluation of ROM (Nussbaumer et al., 2010). ROM of lower 

cervical spine is being measured by bubble inclinometer (Salamh, & Kolber, 2014). 

Bubble inclinometer was first introduced by Schenker in 1956. American Medical 

Association (AMA) has accepted the inclinometer as “a feasible and potentially 

accurate method of measuring spine mobility”. It consists of a 360-degree scale with a 

fluid filled circular tube containing a small air bubble. It is a gravity dependent 

Goniometer, which uses the gravity’s effect on fluid level to measure joint position 

and motion.  

 

Neck Disability Index (NDI) 

The Neck Disability Index (NDl) is a commonly used neck pain questionnaire. It is 

modelled after the Oswestry Back Disability questionnaire (Howell, 2011). The NDI 

contains 10 items, seven related to activities of daily living, two related to pain, and 

one item related to concentration. Each item is scored ranging from 0 (no pain or 

disability) to 5 (severe pain and disability); and the total score is expressed as a 

percentage, with higher scores corresponding to greater disability. The NDI has 

shown to be reliable and valid for patients with neck pain (Juul, Søgaard, Davis, & 
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Roos, 2016) and has excellent test-retest properties. Burneikiene, Nelson, Mason, 

Rajpal and Villavicencio (2015) examined the validity of NDI on 100 neck pain 

patients to draw a comparison of the NDI with Short form 36 (SF36). The test-retest 

reliability and the concurrent validity between the two questionnaire scores were 

assessed using Pearson correlation. The individual scores for each of the ten items of 

the NDI were correlated to the total disability score categories. Both questionnaires 

showed robust internal consistency and the NDI had significant correlation to all eight 

domains of the SF36 (p<0.001). The individual scores for each of the ten items had 

significant correlation with the total disability score (p<0.001). The test-retest 

reliability of the NDI was acceptable. The study concluded that NDI has good 

reliability and validity and it stands up well to the SF36.  

Young, Cleland, Michener, & Brown (2010) in a cohort study on patients with 

cervical radiculopathy undergoing physical therapy examined the test-retest 

reliability; construct validity, and minimum levels of detectable and clinically 

important change for the Neck Disability Index (NDI). They concluded that NDI 

exhibits fair to moderate test-retest reliability in patients with mechanical neck pain, 

whereas PSFS exhibits superior reliability and construct validity in cervical 

radiculopathy patients. 

Ferreira et al. (2010) compared the sensitivity to change of the Neck Disability Index 

(NDI) and the Neck Bournemouth Questionnaire (NBQ) in patients with chronic 

mechanical neck pain. This study concluded that the NDI and the NBQ have similar 

responsiveness and internal validity, and thus, can appropriately be used in patients 

with mechanical neck pain.  
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Juul, Søgaard, avis, and Roos, (2016), in there study, examined the psychometric 

properties like test-retest reliability, construct validity, and minimum levels of 

detectable and clinically important change for the Neck Disability Index (NDI) for 

pain in a cohort of patients with neck pain. They reported that both NDI and NRS 

exhibit fair to moderate test-retest reliability and showed adequate responsiveness in 

patients with mechanical neck pain. 

 

McGill Pain Questionnaire 

Melzack developed the McGill Pain Questionnaire (MPQ) that has become one of the 

most widely used pain measurement tools that provides sensory, affective, site, pain 

pattern, and intensity information. It is both useful and valid for acute, chronic, 

musculoskeletal, post-surgical and neuropathic pain (Katz & Melzack, 2011). In a 

comparison of the psychometric properties of the McGill Pain Questionnaire (MPQ) 

with the 17-item Short Pain Inventory (SPI) in 60 outpatients with osteoarthritic knee 

pain (Boyle, Boerresen, & Jang, 2015). The SPI measures the emotional aspects of 

pain well and the McGill assesses the physical or sensory aspects of pain better than 

any other available method. 

 

Visual Analogue Scale (VAS) 

VAS is a subjective outcome measurement where patients judge the intensity of their 

pain on a scale of 0-10, which is in the form of a 10cm straight line (Jamison & 

Edwards, 2012). On this 0-10 scale, zero denotes no pain and ten denotes severe pain 

intensity (Ferreira-Valente, Pais-Ribeiro, & Jensen, 2011). The validity and reliability 

of VAS measures has previously been established (Brokelman et al., 2012). 
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Chiarotto et al. (2019) carried out their study to determine the reliability and 

concurrent validity of a visual analogue scale (VAS) as a single-item instrument 

measuring disability in chronic pain patients. For the reliability study a test-retest 

design and for the validity study a cross-sectional design was used. The conclusion of 

the study was that the reliability of the VAS for disability is moderate to good. 

Because of a weak correlation with other disability instruments and a strong 

correlation with the VAS for pain, however, its validity is questionable. Parazza et al. 

(2014) in their study compared the validity & reliability of VAS with neck pain and 

disability scale. They found these instruments equally reliable in neck pain patients.
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This thesis was designed to evaluate the efficacy of upper and mid-thoracic 

mobilization combined with usual care among patients with mechanical neck pain. To 

identify the effectiveness of this treatment regime, visual analogue scale, goniometer, 

McGill pain questionnaire and neck disability index were used as measurement tools 

for measuring pain, range of motion, intensity of pain and neck disability. 

3.1. Study Design 

 

The study was a quantitative type of classic experimental research design. Depoy and 

Gitlin (2019) stated that classic experimental research finds out the casual relationship 

between independent and dependent variables and infer the findings for 

generalization. In fact, the study was an experiment between different subject designs. 

Upper and mid-thoracic mobilization combined with usual physiotherapy techniques 

applied to the treatment group and only usual physiotherapy techniques applied to the 

control group. A pre-test (before intervention) and post-test (after intervention) was 

administered with each subject of both groups to compare the effects on pain, range of 

motion, pain characteristics and neck disability. 

3.2. Study Area 

 

The study area was Musculoskeletal Outpatient Unit, Department of Physiotherapy, 

Centre for the Rehabilitation of the Paralysed (CRP), Savar, Dhaka. 

3.3. Study Period 

 

The mentioned study duration was September 2019 to November 2020. 

 
3.4. Study Population 

 

The study population was the patients diagnosed as mechanical neck pain attended in 

musculoskeletal outpatient unit of physiotherapy department at CRP, Savar, Dhaka. 

CHAPTER-III: METHODOLOGY 
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3.5. Inclusion criteria 

 

 Age range between 20 to 55 years: This age range was selected because 

most of the people around the age range showed most prevalent time of 

neck pain in their life (Chiu, et al., 2012; Gautam, et al., 2014). 

 Male and female both were included: Both male and female were included 

because one study conducted by Schopflocher, et al. (2011) showed that 

chronic neck pain affects male before 30 years and predominately male 

suffered from neck pain with prevalence of 16.3% and after 30 years 

predominately more female reported neck pain with prevalence of 17.6%. 

 Patient diagnosed as mechanical neck pain: This type of patients was 

included because physiotherapy favors most in terms of mechanical neck pain 

due to cervical spondylosis, neck muscle spasm, neck muscle imbalance and 

central disc bulging (El-Sodany, et al., 2014). 

 

3.6. Exclusion Criteria 

 

 Age below 20 years and above 55 years: This age range participants were 

excluded as chronic neck pain due to mechanical origin is less prevalent 

(Ummar, et al., 2012) 

 Sustaining red flags of neck pain: Subjects were excluded when they showed 

red flags such as weight loss, fever, malignancy, inflammatory arthritis, 

vascular headache, cervical cord compression, vertibro- basillary insufficiency 

and referred pain from myocardial ischemia (McColl, 2013). 

 Associated pathology of the upper cervical region or upper limb: 

Participants were excluded if they showed any overlapping with other clinical 
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findings as referred pain from costo-transverse joint, rotator cuff tendonitis, 

and cervical rib syndrome (El-Sodany, et al., 2014). 

 Participants who were unwilling to participate or continue medication for 

neck pain: These types of patients were excluded as they have the chance to 

drop out during the itinerary of thesis or wanted to take medicine like pain 

killer which would actually hide the outcome of dependent variables or 

potentially influence the results of the study (Halvorsen, et al., 2014). 

 Post-operative subjects 

 

 

3.7. Sample Size 

 

Data is collecting from December 2019 to February 2020. During this period, those  

Who matched with the criteria and give their consent to participate in this study were  

this study subjects. 

n =
𝑧2𝑝(1 − 𝑝)

𝑒2
 

 

Here,  

n= number of samples 

 p= sample proportion or percentage of incidence and prevalence /Power of the study 

q= 1-p  

z= 1.96 for a 95% CI  

e= margin of error 5%= .05 

 

 

 

 

 



Page 27 of 113  

3.8. Sampling Technique 

 

All the patients with mechanical neck pain who have met the inclusion criteria have 

created the sampling frame from outpatient musculoskeletal unit of physiotherapy 

department, CRP, Savar, Dhaka. All the participants have an equal probability of 

assigning to any of two groups, because they are choosing by ‘Therapist 

Randomization’ which are assigning them either to trial group or to control group. By 

thus, randomly assigning into trial group and control group, internal validity of the 

thesis will improve. Patients those who were randomly assigned to trial group was 

received treatment approaches of upper & mid-thoracic mobilization combined with 

usual physiotherapy techniques and the control group treated by usual physiotherapy 

techniques in this study. Double blinding procedure was followed in this study. 

Finally, the sample size was 79 in number consisting of 39 participants in the control 

group and 40 in the trial group. 



Page 28 of 113  

Analysis of Outcome of 70 

patients 

 

 

                            
 

 

 
Trial group  Control group 

Total 40 patients treated within 
the time frame 

 Total 39 patients treated within 
the time frame 

 

 

Pretest level 

 

Upper & Mid-thoracic 

mobilization combined with 

usual physiotherapy techniques 

 Usual physiotherapy techniques 

 

 
Discontinuation/drop out of 

treatment by 4 patients 

 Discontinuation/drop out of 

treatment by 5 patients 

 
 

Posttest level 

 

Outcome was measured among 

36 patients (after 12 sessions of 

treatment) 

 Outcome was measured among 

34 patients (after 12 sessions of 

treatment) 

 

 
 

Figure 1: Flow-chart of the phases of classic experimental research 

Therapist Randomization for 
Control Group 

 

Therapist Randomization 
for Trial Group 

Assessed for eligibility among patients with mechanical 

neck pain 
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3.9. Data Collection Proceedings 

3.9.1. Data Collection Tools 

 
Data collection tools were data collection form, informed consent form, structured 

questionnaire, papers, pen and pencil. 

3.9.2. Research Instrument 

 

• 10 cm visual analogue scale for measuring pain intensity in resting position. 

VAS is a subjective outcome measurement where patients judge the intensity of  

their pain on a scale of 0-10, which is in the form of a 10cm straight line (Jamison  

& Edwards, 2012). On this 0-10 scale, zero denotes no pain and ten denotes severe  

pain intensity (Ferreira-Valente, Pais-Ribeiro, & Jensen, 2011). The validity and  

reliability of VAS measures has previously been established (Brokelman et al., 2012). 

• Universal Goniometer to measure range of motion in cervical spine. 

Range of motion (ROM) of the cervical spine is an integral component of clinical  

assessment (Quek et al., 2014) and it is well correlated with cervical pain (Smania  

et al., 2010). It has also been used as an outcome measure for spinal mobilizations  

and manipulations (Millan, Leboeuf-Yde, Budgell, Descarreaux, & Amorim, 2012). 

The advantages of goniometry are the simplicity in assessing ROM, the direct meas 

-urement of joint angles without any data reduction process and the low cost of  

the instrument. The two-arm goniometer is still the most used, economical and  

portable device for the evaluation of ROM (Nussbaumer et al., 2010) 

• McGill Questionnaire to measure the characteristics & intensity of pain. 

Melzack developed the McGill Pain Questionnaire (MPQ) that has become one of  

the most widely used pain measurement tools that provides sensory, affective,  

site, pain pattern, and intensity information. It is both useful and valid for acute,  
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chronic, musculoskeletal, post-surgical and neuropathic pain (Katz & Melzack, 2011).  

In a comparison of the psychometric properties of the McGill Pain Questionnaire (MPQ)  

with the 17-item Short Pain Inventory (SPI) in 60 outpatients with osteoarthritic knee 

 pain (Boyle, Boerresen, & Jang, 2015). 

• Neck disability Index to measure the disability status among patients with 

      mechanical neck pain. 

 The Neck Disability Index (NDl) is a commonly used neck pain questionnaire. It is  

modelled after the Oswestry Back Disability questionnaire (Howell, 2011). The NDI  

contains 10 items, seven related to activities of daily living, two related to pain, and  

one item related to concentration. Each item is scored ranging from 0 (no pain or  

disability) to 5 (severe pain and disability); and the total score is expressed as a  

percentage, with higher scores corresponding to greater disability. The NDI has  

shown to be reliable and valid for patients with neck pain (Juul, Søgaard, Davis, &  

Roos, 2016) and has excellent test-retest properties. 

 

3.9.3. Data Collection Procedure 

 

The data collection procedure was conducted through assessing the patient, initial 

recording, treatment and final recording. After screening at the department, patients 

were assessed by a graduate physiotherapist. 8 sessions of treatment was provided for 

each participant. Data was gathered through a pre-test, intervention and post-test and 

the data was collected by using a written questionnaire form (Appendix- B) which 

was formulated by the researcher. Pre-test was performed before beginning the 

treatment and the intensity of pain was noted with visual-analogue scale & Short-form 

McGill questionnaire, range of motion (ROM) was measured by universal goniometer 

and disability by Neck disability index. The same procedure was performed to take 
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post-test at the end of 12 sessions of treatment. A data collector provided the 

assessment form to each subject before starting treatment and after 12 sessions of 

treatment and patient was instructed to put mark on the subjective portion and in 

objective portion like ROM, MPQ was completed by the collector. The data collector 

collected the data of both trial and control group in front of the Physiotherapist in 

order to minimize the bias. 

3.9.4 Data Analysis 

 

Statistical analysis was performed by using statistical package for social science 

(SPSS) version 20. 

 

 

 

 

 

 

Formula: Paired “t’ test statistic t is follows: 

 

        

𝒕 =
𝒅 

𝑺𝑬 (𝒅 )
  =  

𝒅 

𝑺𝑫

 𝒏

                        

                                                               Where, 

                                                                𝑑 = mean of difference (d) between paired values, 

                                                                SE (𝑑 )= Standard Error of the mean difference 

                                                                SD= standard deviation of the differences d and 

                                                                n= number of paired observations. 

 

 

Formula: Independent ‘t’ test statistic t is follows: 

                             

𝒕 =
𝒙 𝟏−𝒙 𝟐

 
𝟏

𝒏𝟏
+
𝟏

𝒏𝟐

𝑺
                                                    Where, 

                                                         𝒙 𝟏 = Mean of the Experimental Group, 

                                                         𝒙 𝟐 = Mean of the Control Group, 

                                                         𝒏𝟏 = Number of participants in the Experimental Group, 

                                                         𝒏𝟐 = Number of participants in the Control Group 

                                                         S =  Combined standard deviation of both groups                                   
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3.10.1 Statistical Analysis 

 

Statistical analysis refers to the well-defined organization and interpretations of the 

data by systemic and mathematical procedure and rules (DePoy and Gitlin, 2019). At 

first descriptive statistics was done. Parametric tests were done for VAS pain, ROM 

and neck disability such as paired ‘t’ test and independent ‘t’ test. Also, performed 

non-parametric test for McGill Pain characteristics such as Mann-Whitney U-test & 

Wilcoxon sign ranked test (Sung et al., 2019). 

3.10.2. Level of Significance 

 

In order to find out the significance of the study, the “p” value was calculated. The p 

values refer to the probability of the results for experimental study. The word 

probability refers to the accuracy of the findings. A p value is called level of 

significance for an experiment and a p value of <0.05 was accepted as significant 

result for health service research. If, the p value is equal or smaller than the significant 

level, the results are said to be significant (DePoy and Gitlin, 2019). 

 

3.11. Treatment Regime 

 

Ten physiotherapists who are expert in treatment of musculoskeletal patient were 

involved in treatment of patients. All the physiotherapists have the experience of more 

than two years in aspect of musculoskeletal physiotherapy. Among them, 5 were male 

and 5 were female physiotherapist. Protocol for usual physiotherapy care was 

obtained from head of physiotherapy department, Centre for the rehabilitation of the 

paralysed (CRP) (Appendix- C). An in-service training was arranged to share the 

information with practical demonstration regarding upper and mid-thoracic 
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mobilization including patient position, types of exercise, dose and repetition 

(Appendix- D) with conventional care. 

3.12.   Ethical Issues 

 

The whole process of this research project was done by following the Bangladesh 

Medical Research Council (BMRC) guidelines and World Health Organization 

(WHO) Research guidelines. The proposal of the dissertation including methodology 

was presented to the Institutional Review Board (IRB) of Bangladesh Health 

Professions Institute (BHPI) (Appendix- E). After completion of IRB, the researcher 

obtained trial registration from CTRI (Central Trial Registry of India) under WHO 

(World Health Organization) and taken permission of the data collection questionnaire 

from respective authors. Again, before starting data collection, researcher obtained 

permission (Appendix- E) from the head of physiotherapy department to access 

patient data-based management and allow full involvement of physiotherapist who 

have been working in musculoskeletal physiotherapy department, CRP, Savar. The 

researcher strictly maintained the confidentiality regarding participant’s condition and 

treatments. The researcher obtained consent from each participant to take part in this 

study. A signed informed consent form (Appendix- A) was received from each 

participant. The participants were free to decline answering any questions during the 

study and were free to withdraw their consent and terminate participation at any time. 

Withdrawal of participation from the study did not affect their treatment in the 

physiotherapy department and they still had the chance to receive same facilities. 

Every subject had the opportunity to discuss their problems with the senior authority 

or administration of CRP and had any questioned answer to their satisfaction. 
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CHAPTER- IV:                                                              RESULT 
 

 

Table I: Result of Descriptive Statistics 

 

Variable(s) Trial Group Control Group 

 Mean with SD Min.-Max. 

Or % 

Mean with SD Min.-Max. 

Or % 

Age (yr.) 38.53 (±10.0) 20-55 42.54 (±9.53) 23-55 

Gender Male=15 

Female=25 

37.5% 

62.5% 

Male=12 

Female=27 

30.8% 

69.2% 

Living place Urban=24 

Female=16 

60% 

40% 

Urban=20 

Female=19 

51.3% 

48.7% 

 Initial Final Initial Final 

Pain (VAS) 8.78 (±1.16) 0.80 (±0.92) 7.93 (±1.51) 1.32 (±1.05) 

NDI 40.18 (±4.92) 11.72 (±4.43) 39.51 (±9.84) 15.03 (±5.82) 

  

Table I compares the baseline characteristics of participants between trial and control 

group. In addition, two groups did not show significant differences at baseline 

regarding demographic characteristics and disease-related parameters. In trial group, 

the mean age (± SD) of the participants was 38.53 (±10.00) years and in control group 

42.54 (±9.53) years. The mean intensity of pain (± SD) was 8.78 (±1.16) at pre-test & 

0.80 (±0.92) at post-test in trial group and 7.93 (±1.51) at pre-test & 1.32 (±1.05) at 

post-test in control group. In addition, Mean (± SD) pretest NDI score in trial group 

was 40.18 (±4.92) & post-test 11.72 (±4.43) and in contrast mean (± SD) in control 

pretest was 39.51 (±9.84) & 15.03 (±5.82).  
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Occupation of Participants 
 

 

 

 

 
 

 

 

Figure I: Occupations of participants 

 
Figure 3 showed, among the 79 participants, housewife were 36 (45.6%), service holder 

were 22 (27.8%). 
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Educational level of both group’s participants with frequencies 

 
 

Table II: Educational level of participants 

 

 

Educational level Trial group Percent Control group Percent 

 Frequency 

 

 Frequency 

 

 

Illiterate 1 2.5% 1 2.6% 

Primary 3     7.5% 13 33.3% 

SSC 9   22.5% 10 25.6% 

HSC 11    27.5% 7 17.9% 

Graduate & Masters 16      40% 8 20.5% 

 

 

Table II showed that among 79 participants, 19 participants (24.1%) were completed 

secondary level (9 in trial group and 10 in control group); besides, 24 participants 

(30.4%) were Graduated (16 in the trial group and 8 were in control group). 
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Result of Parametric Tests 

Result of pain 

The Unrelated/independent t test in between group at 5% level of significant and 68 

degrees of freedom standard table value was 1.995 and at the same significant level 

and same degree of freedom observed t value was 2.221. The observed t value was 

greater than the table value that meant null hypothesis was rejected and alternative 

hypothesis was accepted which Upper & Mid-thoracic spine mobilization for 

mechanical neck pain patients were was statistically significant. So, Upper & Mid-

thoracic spine mobilization was very much effective for reducing pain than usual 

physiotherapy in between group comparison. 

This study found that in the general pain intensity, observed t value was 

35.48(8.1±1.4) in the experimental group at two tailed paired t test while this same 

variable for control group observed value was 21.302 (6.69±1.83) in within group. 5% 

level of significant at 38 (thirty five) degrees of freedom standard t value was 2.031 

and observed t value in general pain intensity in both groups which were greater than 

standard t value that meant null hypothesis was rejected and alternative hypothesis 

was accepted in the within group. Both groups in aspect of general pain intensity were 

significant at 0.001% level, but the mean difference of the experimental group was 

greater than the control group mean that means Upper & Mid-thoracic spine 

mobilization for mechanical neck pain patients was more effective than conventional 

physiotherapy treatment for reducing general pain. 
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Result of ROM- Neck Flexion 

The Unrelated/independent t test in between group at 5% level of significant and 68 

degrees of freedom standard table value was 1.995 and at the same significant level 

and same degree of freedom observed t value was 2.277. The observed t value was 

greater than the table value that meant null hypothesis was rejected and alternative 

hypothesis was accepted which Upper & Mid-thoracic spine mobilization for 

mechanical neck pain patients were was statistically significant. So, Upper & Mid-

thoracic spine mobilization was very much effective for regaining ROM than usual 

physiotherapy in between group comparison. 

This study found that in the Neck flexion ROM, observed t value was 9.3(12.2±7.9) in 

the experimental group at two tailed paired t test while this same variable for control 

group observed value was 10.5 (9.9±5.5) in within group. 5% level of significant at 35 

(thirty five) degrees of freedom standard t value was 2.031 and observed t value in 

Neck flexion ROM in both groups which were greater than standard t value that 

meant null hypothesis was rejected and alternative hypothesis was accepted in the 

within group. Both groups in aspect of general pain intensity were significant at 

0.001% level, but the mean difference of the experimental group was greater than the 

control group mean that means Upper & Mid-thoracic spine mobilization for 

mechanical neck pain patients was more effective than conventional physiotherapy 

treatment for regaining ROM. 
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Result of ROM- Neck Extension 

This study found that in the Neck extension ROM, the Unrelated/independent t test in 

between group at 5% level of significant and 35 degrees of freedom standard table 

value was 1.995 and observed t value was 0.082. The observed t value was less than 

the table value that means null hypothesis was accepted and alternative hypothesis 

was rejected which there was no difference Upper & Mid-thoracic spine mobilization 

and conventional physiotherapy for mechanical neck pain patients in the between 

group. 

Beside this, Observed t value was 9.229 (17.64±11.47) in the experimental group at 

two tailed paired t test while this same variable for control group observed value was 

9.332 (14.32±8.95). 5% level of significant at 35 (thirty five) degrees of freedom 

standard t value is 2.031 and observed t value in neck extension in both groups which 

were greater than standard t value in both group that means null hypothesis had 

rejected in both group; and alternative hypothesis was accepted. Both groups in aspect 

of general neck extension ROM were significant at 0.001% level, but the mean 

difference of the experimental group was greater than the control group mean that 

means Upper & Mid-thoracic spine mobilization for mechanical neck pain patients 

was more effective than conventional physiotherapy treatment for regaining extension 

ROM. 
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Result of ROM- Neck side bend (right) 

This study found that in the Neck extension ROM, the Unrelated/independent t test in 

between group at 5% level of significant and 35 degrees of freedom standard table 

value was 1.995 and observed t value was 1.818. The observed t value was less than 

the table value that means null hypothesis was accepted and alternative hypothesis 

was rejected which there was no difference Upper & Mid-thoracic spine mobilization 

and conventional physiotherapy for mechanical neck pain patients in the between 

group. 

Beside this, Observed t value was 13.29 (15.75±7.1) in the experimental group at two 

tailed paired t test while this same variable for control group observed value was 

11.53 (10.44±5.28). 5% level of significant at 35 (thirty five) degrees of freedom 

standard t value is 2.031 and observed t value in neck extension in both groups which 

were greater than standard t value in both group that means null hypothesis had 

rejected in both group; and alternative hypothesis was accepted. Both groups in aspect 

of general neck side bending right ROM were significant at 0.001% level, but the 

mean difference of the experimental group was greater than the control group mean 

that means Upper & Mid-thoracic spine mobilization for mechanical neck pain 

patients was more effective than conventional physiotherapy treatment for regaining 

side bending right ROM. 
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Result of ROM- Neck side bend (left) 

This study found that in the Neck extension ROM, the Unrelated/independent t test in 

between group at 5% level of significant and 35 degrees of freedom standard table 

value was 1.995 and observed t value was 1.419. The observed t value was less than 

the table value that means null hypothesis was accepted and alternative hypothesis 

was rejected which there was no difference Upper & Mid-thoracic spine mobilization 

and conventional physiotherapy for mechanical neck pain patients in the between 

group. 

Beside this, Observed t value was 16.01 (16.17±6.01) in the experimental group at 

two tailed paired t test while this same variable for control group observed value was 

12.45 (11.76±5.5). 5% level of significant at 35 (thirty five) degrees of freedom 

standard t value is 2.031 and observed t value in neck extension in both groups which 

were greater than standard t value in both group that means null hypothesis had 

rejected in both group; and alternative hypothesis was accepted. Both groups in aspect 

of general neck side bending left ROM were significant at 0.001% level, but the mean 

difference of the experimental group was greater than the control group mean that 

means Upper & Mid-thoracic spine mobilization for mechanical neck pain patients 

was more effective than conventional physiotherapy treatment for regaining side 

bending left ROM. 
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Result of ROM- Neck Rotation (right) 

This study found that in the Neck extension ROM, the Unrelated/independent t test in 

between group at 5% level of significant and 35 degrees of freedom standard table 

value was 1.995 and observed t value was 1.797. The observed t value was less than 

the table value that means null hypothesis was accepted and alternative hypothesis 

was rejected which there was no difference Upper & Mid-thoracic spine mobilization 

and conventional physiotherapy for mechanical neck pain patients in the between 

group. 

Beside this, Observed t value was 12.26 (26.39±12.91) in the experimental group at 

two tailed paired t test while this same variable for control group observed value was 

10.46 (15.15±8.44). 5% level of significant at 35 (thirty five) degrees of freedom 

standard t value is 2.031 and observed t value in neck extension in both groups which 

were greater than standard t value in both group that means null hypothesis had 

rejected in both group; and alternative hypothesis was accepted. Both groups in aspect 

of general neck rotation right ROM were significant at 0.001% level, but the mean 

difference of the experimental group was greater than the control group mean that 

means Upper & Mid-thoracic spine mobilization for mechanical neck pain patients 

was more effective than conventional physiotherapy treatment for regaining neck 

rotation right ROM. 
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Result of ROM- Neck rotation (left) 

This study found that in the Neck extension ROM, the Unrelated/independent t test in 

between group at 5% level of significant and 35 degrees of freedom standard table 

value was 1.995 and observed t value was 1.177. The observed t value was less than 

the table value that means null hypothesis was accepted and alternative hypothesis 

was rejected which there was no difference Upper & Mid-thoracic spine mobilization 

and conventional physiotherapy for mechanical neck pain patients in the between 

group. 

Beside this, Obseved t value was 11.32 (26.33±13.96) in the experimental group at 

two tailed paired t test while this same variable for control group observed value was 

10.197 (16.35±9.35). 5% level of significant at 35 (thirty five) degrees of freedom 

standard t value is 2.031 and observed t value in neck extension in both groups which 

were greater than standard t value in both group that means null hypothesis had 

rejected in both group; and alternative hypothesis was accepted. Both groups in aspect 

of neck rotation left ROM were significant at 0.001% level, but the mean difference 

of the experimental group was greater than the control group mean that means Upper 

& Mid-thoracic spine mobilization for mechanical neck pain patients was more 

effective than conventional physiotherapy treatment for regaining neck rotation left 

ROM. 
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Result of Neck Disability Index 

 

The Unrelated/independent t test in between group at 5% level of significant and 68 

degrees of freedom standard table value was 1.995 and at the same significant level 

and same degree of freedom observed t value was 2.683. The observed t value was 

greater than the table value that meant null hypothesis was rejected and alternative 

hypothesis was accepted which Upper & Mid-thoracic spine mobilization for 

mechanical neck pain patients were was statistically significant. So, Upper & Mid-

thoracic spine mobilization was very much effective for regaining ROM than usual 

physiotherapy in between group comparison. 

This study found that in the neck disability index, observed t value was 26.99 

(2.81±.624) in the experimental group at two tailed paired t test while this same 

variable for control group observed value was 18.24 (24.32±7.77) in within group. 5% 

level of significant at 35 (thirty five) degrees of freedom standard t value was 2.031 

and observed t value in Neck disability index in both groups which were greater than 

standard t value that meant null hypothesis was rejected and alternative hypothesis 

was accepted in the within group. Both groups in aspect of general pain intensity were 

significant at 0.001% level, but the mean difference of the experimental group was 

greater than the control group mean that means Upper & Mid-thoracic spine 

mobilization for mechanical neck pain patients was more effective than conventional 

physiotherapy treatment for reducing neck disability. 
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Table III: Independent  ‘t’  test 

 

 
Variables t P value 

Pain Intensity 2.221 .030 

Neck_Flexion -2.277 .026 

Neck_Extension -.082 .935 

Neck_Side_Bend_Right -1.818- .073 

Neck Side_bend_Left -1.419 .160 

Neck_Rotation_Right -1.797 .077 

Neck Rotation_Left -1.177 .243 

NDI Raw- Post 2.683 .009 
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Table IV: Paired ‘t’ test 

 

 
Variables Control group Experimental group 

t P value t P value 

Pain Intensity 21.302 .000 35.480 .001 

Neck_Flexion -10.458 .001 -9.239 .001 

Neck_Extension -9.332 .001 -9.229 .001 

Neck_Side_Bend_Right -11.528 .001 -13.293 .001 

Neck Side_bend_Left -12.449 .001 -16.009 .001 

Neck_Rotation_Right -10.461 .001 -12.267 .001 

Neck Rotation_Left -10.197 .001 -11.319 .001 

NDI Raw- Post 18.239 .001 26.966 .001 
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                            RESULT OF NON-PARAMETRIC TESTS 

 

 

1. Pounding – Result of McGill Questionnaire 
 

Rank and test statistics of patient rated pain characteristics (pounding) between trial 

and control group 

 

Table V: Mann-Whitney U test 

 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(pounding) 

Control 34 43.76 331.000 .001 

 

Trial 36 27.69   

Total 70    

 
 

Table V showed the mean ranking of the control and trial groups. The control group 

shows a higher mean rank of 43.76, compared to 27.69 for the trial. Calculated value 

of U is 331.000 for pain characteristics pounding in McGill Pain Questionnaire and 

the p value is 0.001 which is less than 0.05. So, the test is significant and we conclude 

that there is a significant difference between the distribution of ranking the control 

and trial pain characteristics that means that difference between trial group treatment 

(upper & mid-thoracic spine mobilization combined with conventional care) and 

control group treatment (usual care only) i. e. improvement occur in the trial group 

were not same with control group. They differ significantly as trial group 

improvement was more than control group. 
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Table VI: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(pounding) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

30 16.03   481.00 
5

.

0

8

9 

0.001 

Positive ranks 1 15.00 15.00 

Ties 3 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
32 

   16.50 528.00 5.12 0.001 

Positive ranks 0 
.00 .00 

Ties 4 
  

Total 36 
    

 

Table VI described the comparison of participant’s before (pre) and after (post) pain 

characteristics (pounding) at within group analysis calculated z value are 5.089 

(p=0.001) for control group and 5.12 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (pounding) is statistically significant for pounding in within group 

analysis.  
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2. Shooting – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (shooting) between trial 

and control group 

Table VII: Mann-Whitney U test 

 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(shooting) 

Control 34 43.32 346.000 .001 

 

Trial 36 28.11   

Total 70    

 
Table VII showed the mean ranking of the control and trial groups. The control group 

shows a higher mean rank of 43.32, compared to 28.11 for the trial. Calculated value 

of U is 346.000 for pain characteristics shooting in McGill Pain Questionnaire and the 

p value is 0.001 which is less than 0.05. So, the test is significant and we conclude 

that there is a significant difference between the distribution of ranking the control 

and trial pain characteristics that difference between trial group treatment (upper & 

mid-thoracic spine mobilization combined with conventional care) and control group 

treatment (usual care only) i. e. improvement occur in the trial group were not same 

with control group. They differ significantly as trial group improvement was more 

than control group. 
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Table VIII: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(shooting) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

30 15.5   465.00 
5

.

1

5

1 

0.001 

Positive ranks 0 .00 00 

Ties 4 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.35 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table VIII described the comparison of participant’s before (pre) and after (post) pain 

characteristics (shooting) at within group analysis calculated z value are 5.151 

(p=0.001) for control group and 5.35 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (shooting) is statistically significant for shooting in within group 

analysis.  
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3. Stabbing – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (stabbing) between 

trial and control group 

Table IX: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(stabbing) 

Control 34 46.10 251.50 .001 

 

Trial 36 25.49   

Total 70    

 
Table IX showed the mean ranking of the control and trial groups. The control 

group shows a higher mean rank of 46.10, compared to 25.49 for the trial. 

Calculated value of U is 251.000 for pain characteristics stabbing in McGill 

Pain Questionnaire and the p value is 0.001 which is less than 0.05. So, the test 

is significant and we conclude that there is a significant difference between the 

distribution of ranking the control and trial pain characteristics that difference 

between trial group treatment (upper & mid-thoracic spine mobilization 

combined with conventional care) and control group treatment (usual care 

only) i. e. improvement occur in the trial group were not same with control 

group. They differ significantly as trial group improvement was more than 

control group. 

 

 

 



Page 52 of 113  

Table X: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(stabbing) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

30 15.50   465.00 
4

.

9

4

0 

0.001 

Positive ranks 0 .00 .00 

Ties 4 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
32 

   16.50 528.00 5.076 0.001 

Positive ranks 0 
.00 .00 

Ties 4 
  

Total 36 
    

 

Table X described the comparison of participant’s before (pre) and after (post) pain 

characteristics (stabbing) at within group analysis calculated z value are 4.940 

(p=0.001) for control group and 5.076 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (stabbing) is statistically significant for stabbing in within group 

analysis.  
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4. Sharp – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (sharp) between 

trial and control group  

Table XI: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(sharp) 

Control 34 45.26 280.000 .001 

 

Trial 36 26.28   

Total 70    

 
Table XI showed the mean ranking of the control and trial groups. The control 

group shows a higher mean rank of 45.26, compared to 26.28 for the trial. 

Calculated value of U is 280.000 for pain characteristics sharp in McGill Pain 

Questionnaire and the p value is 0.001 which is less than 0.05. So, the test is 

significant and we conclude that there is a significant difference between the 

distribution of ranking the control and trial pain characteristics that difference 

between trial group treatment (upper & mid-thoracic spine mobilization 

combined with conventional care) and control group treatment (usual care 

only) i. e. improvement occur in the trial group were not same with control 

group. They differ significantly as trial group improvement was more than 

control group. 
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Table XII: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(sharp) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

29 15.00   435.00 
5

.

0

1

2 

0.001 

Positive ranks 0 .00 .00 

Ties 5 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.309 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table XII described the comparison of participant’s before (pre) and after (post) pain 

characteristics (sharp) at within group analysis calculated z value are 5.012 (p=0.001) 

for control group and 5.309 (p=0.001) for experimental group. Both the z score 

greater than the standard z value 1.96 at 5% level of significance. So, we reject the 

null hypothesis of equality of two phase at α = 0.05 which means the reducing of pain 

characteristics (sharp) is statistically significant for sharp in within group analysis.  
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5. Cramping – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (cramping) 

between trial and control group 

Table XIII: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(cramping) 

Control 34 43.51 339.500 .001 

 

Trial 36 27.93   

Total 70    

 
Table XIII showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 43.51, compared to 27.93 for the 

trial. Calculated value of U is 339.500 for pain characteristics cramping in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XIV: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(cramping) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

25 13.00   325.00 
4

.

7

1

4 

0.001 

Positive ranks 0 .00 .00 

Ties 9 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.311 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table XIV described the comparison of participant’s before (pre) and after (post) pain 

characteristics (cramping) at within group analysis calculated z value are 4.714 

(p=0.001) for control group and 5.311 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (cramping) is statistically significant for cramping in within group 

analysis.  

 



Page 57 of 113  

6. Gnawing – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (gnawing) between 

trial and control group 

Table XV: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(Gnawing) 

Control 34 45.12 285.500 .001 

 

Trial 36 26.42   

Total 70    

 
Table XV showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 45.12, compared to 26.42 for the 

trial. Calculated value of U is 285.500 for pain characteristics Gnawing in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XVI: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(gnawing) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

28 14.50   406.00 
4

.

9

1

7 

0.001 

Positive ranks 0 .00 .00 

Ties 6 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
33 

   17.00 561.00 5.233 0.001 

Positive ranks 0 
.00 .00 

Ties 3 
  

Total 36 
    

 

Table XVI described the comparison of participant’s before (pre) and after (post) pain 

characteristics (gnawing) at within group analysis calculated z value are 4.917 

(p=0.001) for control group and 5.233 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (gnawing) is statistically significant for gnawing in within group 

analysis.  

 



Page 59 of 113  

 

7. Hot & Burning – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (hot & burning) 

between trial and control group 

Table XVII: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(Hot-

Burning) 

Control 34 46.51 237.500 .001 

 

Trial 36 25.10   

Total 70    

 
Table XVII showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 46.51, compared to 25.10 for the 

trial. Calculated value of U is 237.500 for pain characteristics hot & burning in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XVIII: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(hot & 

burning) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

31 16.00   496.00 
5

.

1

2

2 

0.001 

Positive ranks 0 .00 .00 

Ties 3 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.351 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table XVIII described the comparison of participant’s before (pre) and after (post) 

pain characteristics (hot & burning) at within group analysis calculated z value are 

5.122 (p=0.001) for control group and 5.351 (p=0.001) for experimental group. Both 

the z score greater than the standard z value 1.96 at 5% level of significance. So, we 

reject the null hypothesis of equality of two phase at α = 0.05 which means the 

reducing of pain characteristics (hot & burning) is statistically significant for hot & 

burning in within group analysis.  
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8. Aching – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (aching) between 

trial and control group 

Table XIX: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(Aching) 

Control 34 45.38 276.000 .001 

 

Trial 36 26.17   

Total 70    

 
Table XIX showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 45.38, compared to 26.17 for the 

trial. Calculated value of U is 276.000 for pain characteristics stabbing in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XX: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(aching) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

28 14.50   406.00 
4

.

8

8

2 

0.001 

Positive ranks 0 .00 .00 

Ties 6 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.405 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table XX described the comparison of participant’s before (pre) and after (post) pain 

characteristics (aching) at within group analysis calculated z value are 4.882 

(p=0.001) for control group and 5.405 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (aching) is statistically significant for aching in within group 

analysis.  
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9. Heavy – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (heavy) between 

trial and control group 

Table XXI: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(heavy) 

Control 34 47.15 216.000 .001 

 

Trial 36 24.50   

Total 70    

 
Table XXI showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 47.15, compared to 24.50 for the 

trial. Calculated value of U is 216.000 for pain characteristics stabbing in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XXII: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(heavy) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

25 13.00   325.00 
4

.

7

1

6 

0.001 

Positive ranks 1 .00 15.00 

Ties 9 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
36 

   18.50 666.00 5.373 0.001 

Positive ranks 0 
.00 .00 

Ties 0 
  

Total 36 
    

 

Table XXII described the comparison of participant’s before (pre) and after (post) 

pain characteristics (heavy) at within group analysis calculated z value are 4.716 

(p=0.001) for control group and 5.373 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (heavy) is statistically significant for heavy in within group 

analysis.  
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10. Tender – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (tender) between 

trial and control group 

Table XXIII: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(tender) 

Control 34 41.94 393.000 .006 

 

Trial 36 29.42   

Total 70    

 
Table XXIII showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 41.94, compared to 29.42 for the 

trial. Calculated value of U is 393.000 for pain characteristics tender in McGill 

Pain Questionnaire and the p value is 0.006 which is less than 0.05. So, the test 

is significant and we conclude that there is a significant difference between the 

distribution of ranking the control and trial pain characteristics that difference 

between trial group treatment (upper & mid-thoracic spine mobilization 

combined with conventional care) and control group treatment (usual care 

only) i. e. improvement occur in the trial group were not same with control 

group. They differ significantly as trial group improvement was more than 

control group. 
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Table XXIV: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(tender) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

29 15.00   435.00 
5

.

1

0

8 

0.001 

Positive ranks 0 .00 .00 

Ties 5 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
33 

   17.00 561.00 5.187 0.001 

Positive ranks 0 
.00 .00 

Ties 3 
  

Total 36 
    

 

Table XXIV described the comparison of participant’s before (pre) and after (post) 

pain characteristics (tender) at within group analysis calculated z value are 5.108 

(p=0.001) for control group and 5.187 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (tender) is statistically significant for tender in within group 

analysis.  
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11. Splitting – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (splitting) between 

trial and control group 

Table XXV: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(splitting) 

Control 34 43.57 251.50 .001 

 

Trial 36 27.88   

Total 70    

 
Table XXV showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 43.57, compared to 27.88 for the 

trial. Calculated value of U is 337.500 for pain characteristics splitting in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XXVI: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(splitting) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

28 15.09   422.50 
4

.

7

6

5 

0.001 

Positive ranks 1 12.50 12.50 

Ties 5 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
36 

   18.50 666.00 5.324 0.001 

Positive ranks 0 
.00 .00 

Ties 0 
  

Total 36 
    

 

Table XXVI described the comparison of participant’s before (pre) and after (post) 

pain characteristics (splitting) at within group analysis calculated z value are 4.765 

(p=0.001) for control group and 5.324 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (splitting) is statistically significant for splitting in within group 

analysis.  
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12. Tiring-Exhausting – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (tiring-exhausting) 

between trial and control group 

Table XXVII: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(tiring-

exhausting) 

Control 34 43.85 328.000 .001 

 

Trial 36 27.61   

Total 70    

 
Table XXVII showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 43.85, compared to 27.61 for the 

trial. Calculated value of U is 328.000 for pain characteristics tiring-

exhausting in McGill Pain Questionnaire and the p value is 0.001 which is less 

than 0.05. So, the test is significant and we conclude that there is a significant 

difference between the distribution of ranking the control and trial pain 

characteristics that difference between trial group treatment (upper & mid-

thoracic spine mobilization combined with conventional care) and control 

group treatment (usual care only) i. e. improvement occur in the trial group 

were not same with control group. They differ significantly as trial group 

improvement was more than control group. 
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Table XXVIII: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(tiring-

exhausting) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

31 16.00   496.00 
5

.

1

9

6 

0.001 

Positive ranks 0 .00 .00 

Ties 3 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.239 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table XXVIII described the comparison of participant’s before (pre) and after (post) 

pain characteristics (tiring-exhausting) at within group analysis calculated z value are 

5.196 (p=0.001) for control group and 5.239 (p=0.001) for experimental group. Both 

the z score greater than the standard z value 1.96 at 5% level of significance. So, we 

reject the null hypothesis of equality of two phase at α = 0.05 which means the 

reducing of pain characteristics (tiring-exhausting) is statistically significant for tiring-

exhausting in within group analysis.  
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13. Causing-Nausea – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (causing-nausea) 

between trial and control group 

Table XXIX: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(Causing-

nausea) 

Control 34 42.09 388.000 .004 

 

Trial 36 29.28   

Total 70    

 
Table XXIX showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 42.09, compared to 29.28 for the 

trial. Calculated value of U is 388.000 for pain characteristics stabbing in 

McGill Pain Questionnaire and the p value is 0.004 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XXX: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(causing-

nausea) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

27 14.00   378.00 
4

.

9

7

2 

0.001 

Positive ranks 0 .00 .00 

Ties 7 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
30 

   15.50 465.00 4.863 0.001 

Positive ranks 0 
.00 .00 

Ties 6 
  

Total 36 
    

 

Table XXX described the comparison of participant’s before (pre) and after (post) 

pain characteristics (causing-nausea) at within group analysis calculated z value are 

4.972 (p=0.001) for control group and 4.863 (p=0.001) for experimental group. Both 

the z score greater than the standard z value 1.96 at 5% level of significance. So, we 

reject the null hypothesis of equality of two phase at α = 0.05 which means the 

reducing of pain characteristics (causing-nausea) is statistically significant for 

causing-nausea in within group analysis.  

 



Page 73 of 113  

14. Fearful – Result of McGill questionnaire 

Rank and test statistics of patient rated pain characteristics (fearful) between trial 

and control group 

Table XXXI: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(fearful) 

Control 34 42.65 369.000 .001 

 

Trial 36 28.75   

Total 70    

 
Table XXXI showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 42.65, compared to 28.75 for the 

trial. Calculated value of U is 369.000 for pain characteristics stabbing in 

McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XXXII: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(fearful) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

29 15.62   453.00 
4

.

8

0

4 

0.001 

Positive ranks 1 12.00 12.00 

Ties 4 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
33 

   17.00 561.00 5.127 0.001 

Positive ranks 0 
.00 .00 

Ties 3 
  

Total 36 
    

 

Table XXXII described the comparison of participant’s before (pre) and after (post) 

pain characteristics (fearful) at within group analysis calculated z value are 4.804 

(p=0.001) for control group and 5.127 (p=0.001) for experimental group. Both the z 

score greater than the standard z value 1.96 at 5% level of significance. So, we reject 

the null hypothesis of equality of two phase at α = 0.05 which means the reducing of 

pain characteristics (fearful) is statistically significant for fearful in within group 

analysis.  
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15. Punishing-Cruel – Result of McGill Questionnaire 

Rank and test statistics of patient rated pain characteristics (punishing-cruel) 

between trial and control group 

Table XXXIII: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(punishing-

cruel) 

Control 34 44.09 320.000 .001 

 

Trial 36 27.39   

Total 70    

 
Table XXXIII showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 44.09, compared to 27.39 for the 

trial. Calculated value of U is 320.000 for pain characteristics punishing-cruel 

in McGill Pain Questionnaire and the p value is 0.001 which is less than 0.05. 

So, the test is significant and we conclude that there is a significant difference 

between the distribution of ranking the control and trial pain characteristics 

that difference between trial group treatment (upper & mid-thoracic spine 

mobilization combined with conventional care) and control group treatment 

(usual care only) i. e. improvement occur in the trial group were not same with 

control group. They differ significantly as trial group improvement was more 

than control group. 
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Table XXXIV: Wilcoxon Signed Rank test 

 

 

 

 

McGill 

pain 

questionnaire 

(punishing-

cruel) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

32 16.50   528.00 
5

.

1

4

4 

0.001 

Positive ranks 0 .00 .00 

Ties 2 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
36 

   18.50 666.00 5.336 0.001 

Positive ranks 0 
.00 .00 

Ties 0 
  

Total 36 
    

 

Table XXXIV described the comparison of participant’s before (pre) and after (post) 

pain characteristics (punishing-cruel) at within group analysis calculated z value are 

5.144 (p=0.001) for control group and 5.336 (p=0.001) for experimental group. Both 

the z score greater than the standard z value 1.96 at 5% level of significance. So, we 

reject the null hypothesis of equality of two phase at α = 0.05 which means the 

reducing of pain characteristics (punishing-cruel) is statistically significant for 

punishing-cruel in within group analysis.  

 



Page 77 of 113  

Result of Present Pain Intensity (PPI) 

Rank and test statistics of patient rated pain characteristics (PPI) between trial 

and control group 

Table XXXV: Mann-Whitney U test 

 Category of 

Participants 

N Mean 

Rank 

Mann- 

Whitney 

U Score 

p 

McGill pain 

questionnaire 

(PPI) 

Control 34 39.82 431.000 .028 

 

Trial 35 30.31   

Total 69    

 
Table XXXV showed the mean ranking of the control and trial groups. The 

control group shows a higher mean rank of 39.82, compared to 30.31 for the 

trial. Calculated value of U is 431.000 for present pain intensity and the p 

value is 0.028 which is less than 0.05. So, the test is significant and we 

conclude that there is a significant difference between the distribution of 

ranking the control and trial present pain intensity that difference between trial 

group treatment (upper & mid-thoracic spine mobilization combined with 

conventional care) and control group treatment (usual care only) i. e. 

improvement occur in the trial group were not same with control group. They 

differ significantly as trial group improvement was more than control group. 
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Table XXXVI: Wilcoxon Signed Rank test 

 

 

 

 

Present pain 

intensity 

(McGill 

Questionnaire) 

N Mean 

rank 

Sum of 

Ranks 

Test statistics 

(Wilcoxon signed-rank test) 

   Based on 

positive ranks    

Z 

p 

 

C 

O 

N 

T 

R 

O 

L 

 

Negative  

ranks 

34 17.50   495.00 
5

.

1

3

8 

0.001 

Positive ranks 0 .00 .00 

Ties 0 
  

Total 34 
    

T

R

I

A

L 

Negative  

ranks 
35 

   18.00 630.00 5.292 0.001 

Positive ranks 0 
.00 .00 

Ties 1 
  

Total 36 
    

 

Table XXXVI described the comparison of participant’s before (pre) and after (post) 

present pain intensity (McGill Questionnaire) at within group analysis calculated z 

value are 5.138 (p=0.001) for control group and 5.292 (p=0.001) for experimental 

group. Both the z score greater than the standard z value 1.96 at 5% level of 

significance. So, we reject the null hypothesis of equality of two phase at α = 0.05 

which means the reducing of present pain intensity (McGill Questionnaire) is 

statistically significant for present pain intensity in within group analysis.  
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CHAPTER-V:                                                             DISCUSSION 

 

The study attempted to find out the effectiveness of upper & mid-thoracic spine 

mobilization along with conventional physiotherapy in reducing pain, disability and 

regaining ROM in patients with mechanical neck pain. 

The present study found almost similar characteristics on baseline in age, gender, 

duration of neck pain, mean weight, mean height, body mass index (BMI) and neck 

disability index (NDI) pretest score between both groups of participants. Henriques et 

al. (2016) stated that similarities in baseline characteristics between both groups 

confirmed successful randomization. In addition, it was also proved that both the 

groups recorded in dependent variables were equal at pretest and there was hardly any 

influence on post test scores.  

The study was carried out on 27 male and 57 female subjects, age group between 20-

55 years. The subjects were randomized into 2 groups i.e. Group A (upper & mid-

thoracic spine mobilization along with conventional care) and Group B (Conventional 

care) with 79 patients in total. Group A had 15 males and 25 females, Group B had 12 

males and 27 females. The mean age between the groups A and B was 38.53 and 

42.54 respectively. The results of the study revealed that 43% participants were male, 

and 57% participants were female. Among 14 participants in the trial group 01 

(7.15%) participant performed static work, 4 (28.57%) performed minimal work, 06 

(42.85%) involved in moderate type of exertion, 3 (21.43%) performed heavy work.  

Thus, it is likely that neck alignments seen in this population could be related to the 

mechanical cause of their work circumstances. However, this assumption lacks 

evidence since the patients’ occupations were not crossed link with the pain intensity. 

In this study, the mean intensity of pain (± SD) was 8.78 (±1.16) at pre-test & 0.80 
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(±0.92) at post-test in trial group and 7.93 (±1.51) at pre-test & 1.32 (±1.05) at post-

test in control group. So, it is obvious that the mean difference is higher in the trial 

group in comparison to the control group. Mechanical causes of the neck pain is very 

important variable to be considered not only in research process, but also in daily 

practice as it can influence decision making in the management options. It is difficult 

to find reasons why more females than males attended for physiotherapy treatment 

although similar trends regarding gender, age and attendance for treatment were found 

(Nordin, Leonard, & Thye, 2011). 

According to the purpose of the mobilization, this study showed improvement of the 

ROM in both groups; however, there was a significant difference between the two 

groups in cervical spine extension. Previous studies also showed the increase of the 

range of motion by improving joint hypo-mobility and the adhesion between soft 

tissues when the joint mobilization technique was applied to patients with mechanical 

neck pain (Young, Walker, Snyder, & Daly, 2014). Particularly, it was reported that 

there were more improvements of movement limitation in patients with the most 

serious pain. In case of therapeutic exercise, stabilization exercise was conducted in 

the lower cervical spine and the mobility exercise was performed in the upper thoracic 

spine (Cho, Lee, & Lee, 2017). The stabilization exercise for the cervical spine was a 

low-intensity isometric exercise, and the mobility exercise for the thoracic spine was a 

high intensity exercise against gravity (Gross et al., 2016). Thus, better results were 

obtained in the thoracic spine owing to the difference in intensity despite performing 

both exercises at the same time. A previous study reported that, thoracic spine 

mobilization with continuous passive stimulus increased joint mobility and helped in 

improving the somatosensory system (Cho, Lee, & Lee, 2017). However, the reason 

why there was no interaction in the sitting position was because the curve of the 
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thoracic and lumbar spines consisted of slight flexion in a comfortable sitting 

position. Depending on the posture, the difference of spine alignment might be 

affected in the cervical spine (De Carvalho, Soave, Ross, & Callaghan, 2010). 

In this study, participants in the trial and control group received 3 sessions per week 

and totaling 12 sessions of treatment during the treatment period of study based on 

Akhter, et al. (2014) study. The authors evaluated efficacy of manual therapy and 

exercise therapy among patients with mechanical neck pain. Akhter and his 

colleagues included subjects who had nonspecific neck pain for more than three 

months and excluded them who had spinal instability, whish plash injury or 

radiculopathy of the cervical spine. Thus, these criteria matched with the current study 

and the numbers of treatment sessions were appropriate to prove or disprove the 

hypothesis. 

In the study both the groups showed a marked improvement in NDI, VAS, McGill 

pain and Goniometer scores. And there was a significant difference in the scores 

observed between the two groups. The study also showed a statistically significant 

improvement in intervention group in reducing pain, disability and increase in range 

of motion when compared with the scores of control group at a p value of <0.001 

which gives an implication that the patients in the group that received upper & mid-

thoracic spine mobilization along with conventional care had improved better than the 

group which received only conventional care. 

This improvement possibly may be attributed to the fact that the improved ROM of 

the upper & mid-thoracic spine as well as flexibility of the surrounding muscles 

(Moezy, Sepehrifar, & Dodaran, 2014) could normalize any of these problems by 

separating the facet surfaces and releasing the entrapped facet joints or by allowing 

the entrapped meniscoid to return to its intra articular position, or perhaps by 
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stretching adhesions (Kumar, D., Sandhu, J. S., & Broota, A. (2011). The 

effectiveness of cervical spinal manipulation in reducing neck pain has been 

demonstrated in various studies (Bronfort et al., 2012). 

The neurophysiologic mechanism by which spinal manipulative therapy is effective in 

reducing pain is not completely understood in many of the previous studies (Bialosky, 

Simon, Bishop, & George, 2012). One possible mechanism for improvement in the 

intervention group in the present study could be that the manipulative procedure may 

induce a reflex inhibition of pain or reflex muscle relaxation by modifying the 

discharge of proprioceptive group I and II afferents (Puntumetakul et al., 2015). A 

second possible mechanism for the improvement in the intervention group might be a 

presynaptic inhibition of segmental pain pathways and possibly activation of the 

endogenous opiate system (Martínez-Segura et al., 2012). 

Upper & mid-thoracic spine mobilization re-enforced the conventional care that 

seems likely their underlying mechanism is either purely mechanical, reflexogenic or 

a combination of the two, and this mechanism can also be a possible reason for the 

improvement. Some studies have found that spinal manual procedures can activate 

descending inhibitory mechanisms resulting in hypo-algesic effects in adjacent areas 

(Vigotsky & Bruhns, 2015). It is suggested that upper & mid-thoracic spine 

mobilization along with conventional care may help to restore the normal 

biomechanics of this region potentially lowering the mechanical stress and improving 

the distribution of joint forces in the cervical spine (Izzo, Guarnieri, Guglielmi, & 

Muto, 2013). 

It is also possible that the experienced symptomatic improvement after a manipulative 

procedure influence the range of motion improvement in the entire spine (Millan, M., 

Leboeuf-Yde, Budgell, Descarreaux, & Amorim, 2012).  
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Another study explored that upper thoracic muscles become dysfunctional in the 

presence of neck pain and demonstrated that there is reduction in the strength and 

endurance capabilities of cervical muscles in mechanical neck pain patients (Lau, 

Cheung, Chan, Lo, & Chiu, 2010). 

Calixtre et al. (2019) stated that the upper and mid thoracic flexors contraction is 

important to stabilize the cervical spine by creating a tension over the cervical fascia. 

In turn this stabilizes the cervical spine and forms stable base for the movement and 

functional activities (Landry, Khoo, Wagner, Forton, & Jones, 2011). The current 

study was focused on generalized neck pain, mechanical in origin. Frank, Kobesova, 

and Kolar, (2013), stated that thoracic extensors are the key muscle for the 

stabilization of the cervical spine. There is a significant dysfunction of this muscle has 

also been implicated in mechanical neck pain patients. Gupta et al. (2013) stated that 

the anatomical interrelated action of the deep neck muscles are to support and 

stabilize the cervical. Upper & mid-thoracic spine mobilization might have altered the 

biomechanics of the joint there by equally distributing the forces and reducing the 

strain on the adjacent neck muscles and helped in relaxation of the muscles in 

reduction of pain disability and increased range of motion. As patients experienced 

pain relief, they were able to perform their day to day activities easily thereby, which 

reduced their disability. 

The significant factor associated with reduction in both neck related disability and 

neck pain at both trial and control groups, was following the treatment protocol 

intensively. The hypothesis testing was very much definitive, and it would become an 

protocol along with usual type of exercise approach with evidence supported. This 

also suggests that baseline factors revealed as important as the intervention 

progressed.  
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And, the disability reduction with pain reduction compared to both groups was 

statistically significant in the between group analysis and within group analysis. The 

fact that, usual care was supposed to be non-pain provoking in the control group as 

much as trial group. The mean difference of disability reduction at were highest for 

the trial group with an compared to the control group, even though the reduction 

happened gradually. This may be due to the different approach encouraging 

participants despite any effect. It should be noted that to maximize the clinical 

applicability of the analyses in this thesis, only outcome measures which are possible 

for clinicians to implement in everyday practice were included. Therefore, it cannot 

be ruled out that there may be other factors, not measured in this study, associated 

with treatment outcome as well. This analysis also does not include other mediators 

(that identify possible mechanisms through which a treatment might achieve its 

effects) or moderators (for whom or under what conditions the treatment works). The 

effective interventions were both based on upper thoracic spine interventions and 

improvement in neck ROM may be a mediator. It was thus surprising that baseline 

neck ROM was strongly regained associated with other outcomes. To analyze the 

mean difference was not part of the scope of this thesis but has been analyzed 

elsewhere. Compared with participants in the control group, participants in the Trial 

groups exhibited greater gains in pain, ROM, Pain characteristics and neck disability 

index.  

The results of this study corresponded with those of a previous research that shows 

the efficacy of manipulation and mobilization of the cervical and thoracic spine in 

patients with neck pain (Huisman, peksnijder, & de Wijer, 2013). Mobilization as 

treatment was conducted to improve the flexion of the upper cervical spine and to 

enhance the extension of the upper thoracic spine (Malo-Urriés et al., 2017). 
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Different studies found conventional physiotherapy as an effective treatment for 

patients with mechanical neck pain (Mahajan, Kataria, & Bansal, 2012). In contrast, 

few numbers of studies established upper & mid-thoracic spine mobilization 

combined with conventional care was an effective treatment to reduce pain and 

improve ROM among patients with mechanical neck pain (Muralidharan, Selvi, 

Kalaivani, Nandhakumar, & Sivakumar, 2018). The current study demonstrated that 

upper & mid-thoracic spine mobilization combined with conventional care showed 

significant effects on neck pain, ROM, McGill Pain Characteristics and NDI score. 

The exercise program was carried out for 12 sessions in both groups. However, upper 

& mid-thoracic spine mobilization combined with conventional care shown effective 

than usual care and statistical test was conducted between the groups to identify which 

intervention was more effective than others. Data was also analyzed within trial and 

control group and found both trial and control had reduced pain, improved ROM, 

reduced pain characteristics and NDI scores but in most of the variables trial group 

outcomes were highly significant. 

 

General pain was measured in the pre-test level and after completing of 12 sessions of 

treatment. However, general pain intensity between group was highly significant 

(p=0.001) . In addition, exercise significantly decreased pain in trail group (p= 0.000) 

and control group (p = 0.001). This means that upper & mid-thoracic spine 

mobilization combined with conventional care significantly differ from usual care 

whereas both exercises also were significantly decreased pain simultaneously. 

Meanwhile, Gupta, et al. (2013) evaluated the efficacy of pain, cervical spine 

mobilization program and found significant outcome (p=0.001) in between group and 

within group (trail group, p= 0.000; control group p= 0.000). In contrast, the present 

study outcomes on patient rated general pain intensity was similar as Driessen et al., 
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(2011) and his colleagues study but there was difference in outcome of pain intensity 

between trial and control group results. The main reason for this difference was 

selected participants with age range of 20-40 years (Andersen et al., 2012) and in this 

study the participant’s age range was 20-55 years. Thereby, age might be a factor for 

the inequality of outcome. In addition, Mustafa and Sutan, (2013) found in their study 

that age and intensity of neck pain was significantly associated thereby patients with 

increased age were more prone to have severe symptoms of neck pain (Lindstroem, 

Graven-Nielsen, & Falla, 2012). 

 

In cervical range of motion (ROM) variable, both exercises significantly improved 

(p=0.000) ROM within group analysis. In addition, significant improvement 

(p<0.005) was observed in extension of range of motion among all the direction 

(p>0.05) in between group analysis. In another study, randomized control trial 

compared among active release technique (ART), joint mobilization (JM) and control 

group (did not receive any treatment) among patient with mechanical neck pain. The 

study found significant outcomes on dependent variables such as visual analog scale 

(VAS) and cervical ROM. However, the authors concluded with significant 

improvement in VAS and cervical ROM within and between group analyses. Joshi, 

Balthillaya, and Neelapala, (2019) found forward bending working posture caused 

increased high thoracic angles which were positively correlated with the presence of 

mechanical neck pain (p < 0.05). 

 
One study by Jesus-Moraleida, Ferreira, Pereira, Vasconcelos and Ferreira (2011) 

suggested that mechanical neck pain patients showed significant (p<0.01) neck 

muscle strength deficits in cervical flexor and extensors. There was still cervical 

muscle weakness in the side flexors and rotators, but they were not statistically 



Page 87 of 113  

significant. In the present study, majority of the participants had almost normal 

muscle strength in both side flexors and rotators at pretest score. Within control group 

analysis, significant value was found such as cervical flexor (p=.001), cervical 

extensor (p=0.001), cervical right side flexor (0.001), cervical left side flexor (p= 

0.011), cervical right rotator (p= 0.001), cervical left rotator (p= 0.01) and within trial 

group cervical flexor (p=0.001), cervical extensor  (p=0.001),  cervical  right  side  

flexor  (p=0.001),  cervical  left  side  flexor (p=0.001), cervical right rotator (p= 

0.001)  cervical left rotator (p= 0.001). There was variation of results in this study in 

compare with Salo and his colleagues study because they measured ROM with an 

electrical goniometer. However, one systematic review (Thoomes-de Graaf et al., 

2016) evaluated clinometric methods to measure muscle functioning among patients 

with non-specific neck pain. 

Based on the results of the study, disability has reduced significantly after application 

of upper & mid-thoracic spine mobilization combined with conventional care. In 

addition, only upper & mid-thoracic spine mobilization was also found effective. 

Between groups results in terms of neck disability index (NDI) showed significant 

(p=0.009) improvement of disability. Despite of similar results, the average age (26 

years) and age range (20-40 years) of their study participant’s was far below than the 

current thesis participant’s average age (42.86 years) and age range (26-65 years). 

Between group and within group analysis in each component such as pain at rest, at 

sleeping time, reading a newspaper, headache, during travelling, during concentration 

over a work, personal care, daily work, lifting objects and recreational activities were 

performed. The main reason for problem in reading because in this function neck 

tends to bend forwardly which ultimately exaggerated pain and stretching posterior 

neck structures (O'Leary, Cagnie, Reeve, Jull, & Elliott, 2011). In addition, 21% 
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participants in the control group was housewife and 71% of them performed their 

household activities by forward bending of neck. Gupta, Aggarwal, Gupta, Gupta and 

Gupta, (2013) in their study found positive correlation between forward bending of 

neck and higher level of neck disability. Muñoz-García et al. (2016) did not find any 

correlation between headache and neck pain due to lower cervical dysfunction or 

derangement. 

 
Participant’s dropout rate was relatively minor. 9 participants of this study stop 

attending in the trial and did not complete treatment sessions. Hence, their pretest 

level of scores was not counted during data analysis. 
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CHAPTER-VI :                                                                   LIMITATIONS 

 

Despite of the effectiveness of upper & mid-thoracic spine mobilization combined 

with conventional care on dependent variables in this study, there were some 

limitations. The main limitation was unable to develop a sampling frame or sampling 

pool to which the study lacks external validity. As samples were collected only from 

CRP- Savar, it could not represent the wider mechanical neck pain population and the 

study lacks in generalizability of results to wider population. In addition, the study 

was conducted with 79 patients of mechanical neck pain, which was a small size of 

samples in compare with the real-world prevalence. Data were collected only two 

times during study and it created study limitation as it lacks follow up daily or weekly 

basis changes in dependent variables. The study did not offer any follow up for 

participants which was essential component to find out effectiveness of treatment for 

longer period of time. Dropout rate of participants were relatively minor in percentage 

but inclusion of their data by adherence might have influence on study results.  



Page 90 of 113  

 
 

Mechanical neck pain regarded as the source of impairments within the structure 

of cervical spine. This ultimately resulted in activity limitation and participation 

restriction in daily activity as well as social gatherings. Therefore, appropriate 

measurement tools were selected to find out the mechanical pain, range of 

motion, pain characteristics and neck disability. However, the current study has 

proved that upper & mid-thoracic spine mobilization combined with 

conventional care was more effective than only usual care among patients with 

mechanical neck pain. In clinical practice, physiotherapists preferred to apply 

manual therapy, exercise therapy, electrotherapy and formal education program 

only regarding the cervical spine. But in the long run, there has been a chance of 

recurrence of neck symptoms if the muscles and spinal structure of the upper 

thoracic spine are not conditioned properly. 

 

The outcome of this study would denote physiotherapists to imply upper & mid-

thoracic spine mobilization for mechanical neck pain patients in their clinical 

practice. Conversely, the aim and objectives of this study has been fulfilled and 

the null hypothesis was rejected favouring the upper & mid-thoracic spine 

mobilization combined with conventional care for mechanical neck pain patients. 

In the last decade of study, physiotherapists relied on traditional cervical spine 

mobilization exercise which lacks consistency of outcome as the objectivity 

solely based on the physiotherapists skills. In contrast, the techniques and 

procedures of upper & mid-thoracic spine mobilization encouraged involving 

patients actively as it can be progressed in accordance with patient’s cervical 

structure. Mechanical neck pain not only affects the bodily system but also the 

CHAPTER- VII:                    RECOMMENDATION AND CONCLUSION 
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entire personnel daily activities. Thus, International Classification of 

Functioning, Disability and Health (ICF) core sets could be applied with this 

finding from thesis in future time.  

 

Recommendation 

Randomized control trial is recommended in future with more larger sample 

size. Since upper & mid-thoracic spine mobilization has been practicing by 

physiotherapist in limiting manner outside of this study setting, the outcomes of 

thesis would help practitioners outside the study setting to formulate a 

management guideline to treat patients with mechanical neck pain.  
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APPENDIX - A 
           

      Verbal consent form 

Assalamu-aalaikum/ Greetings! 

I am Md. Nazmul Hassan, Part-II M.Sc. in Physiotherapy student of Bangladesh 

Health Professions Institute (BHPI) under Medicine faculty of University of 

Dhaka. To participate in the Part-II final exam, I have to conduct an academic 

thesis and it is a part of my study. The participants are requested to participate in 

the study after reading the following: 

 

My thesis title is “Effectiveness of Upper and Mid Thoracic Spine Mobilization 

in Individuals with Mechanical Neck Pain: A Randomized Clinical Trial”. 

Through this study, I will try to explore the effect of upper and mid thoracic 

spine mobilization on neck pain, ROM and disability. If I can complete this 

thesis successfully, patient may get the benefits who have been suffering from 

this condition and it will be an evidence based treatment. 
 

To fulfill my research project, I need to collect data from mechanical neck pain 

patients. Therefore, you could be one of my valuable subjects for this study and I 

would like to request you as a subject of my study. I want to meet with you a 

couple of sessions at the time of your physiotherapy appointment. The 

interventions that will be given are pain free and safe for you. 
 

I would like to inform you that this is a purely academic study and will not be 

used for any other purpose. I am committed that the study will not pose any harm 

or risk to you. You have the absolute right to withdraw or discontinue at any 

time without any hesitation or risk. I will keep all the information confidential 

which I obtained from you and personal identification of the participant would 

not be published anywhere. 
 

If you have any query about the study, you may contact with me and/or my 

thesis supervisor Mohammad Anwar Hossain, Associate Professor, BHPI and 

head of the physiotherapy department, CRP, Savar, Dhaka. 

Do you have any questions before I start? 

 

So, may I have your consent to proceed with the interview? 

Yes No 

 

Signature of the participant & 

Date…………………………….  

Signature of the witness & 

Date………………………………..  

Signature of data collector & 

Date……………………………..   

Signature of the researcher & 

Date…………………………….. 



vii  

সম্মতিপত্র  

আসসালামু-আলাইকুম/ শুভেচ্ছা তিভেি, আতম মমা: িাজমুল হাসাি, ২য় ের্ষ ঢাকা তেশ্বতেদ্যালভয়র মমতিতসি অিুর্ভদ্র 
অধীভি োাংলাভদ্শ মহল থ প্রভেশি ইিতিতিউি (তেএইচতপআই) এর এম.এস.তস. ইি তেতজওভথরাতপ তেোগ এর একজি 
তশক্ষাথষী। অধযায়ভির অাংশ তহভসভে আমাভক একতি গভের্ণা সম্পাদ্ি করভি হভে এোং এিা আমার প্রাতিষ্ঠাতিক কাভজর 
একিা অাংশ। তিভনাক্ত িথযাতদ্ পাঠ করার পর অাংশগ্রহণকারীভদ্র গভের্ণায় অাংশগ্রহভির জিয অিুভরাধ করা হভলা: 
আমার গভের্ণার তশভরািাম " মমকাতিকযাতল ঘাভে েযথার মরাগীভদ্র জিয প্রচতলি তচতকত্সার পাশাপাতশ আপার এোং তমি 
মথারাতসক স্পাইি মতেলাইভজশি এর কার্ষকাতরিা :  একতি মরন্ডমাইজি তিতিকাল ট্রায়াল "। এই গভের্ণার মাধযভম 
আতম ঘাভে েযথার মরাগীভদ্র ব্যথা, ব্যথা জনিত ঘাড়ের গনত সীমাব্দ্ধতা এব্ং ব্যথা জনিত প্রনতব্নিতার জিয প্রচতলি 
তচতকত্সার পাশাপাতশ আপার এব্ং নমড থথারানসক স্পাইি মনব্লাইড়জশি এর কার্ষকাতরিা খুুঁভজ মের করার মচষ্টা 
করভো।র্তদ্ আমার গভের্ণাতি সেলোভে  সমূ্পণষ করভি পাতর িভে ঘাভে েযথার মরাগীভদ্র জিয প্রচতলি তচতকত্সার 
পাশাপাতশ আপার এব্ং নমড থথারানসক স্পাইি  মনব্লাইড়জশি এর কার্ষকাতরিা উভমাতচি হভে এোং এতি হভে একতি 
পরীক্ষামূলক প্রমাণ। 
আমার গভের্ণা প্রকল্প োস্তোয়ি করার জিয, থমকানিকযানল ঘাভে েযথার মরাগীভদ্র কাছ মথভক িথয সাংগ্রহ করা 
প্রভয়াজি। আমার গভের্ণায় অাংশগ্রহভণ আপিার মকাি ক্ষতি ো তেপদ্ হভে িা। আপতি মর্ মকাভিা সময় তিভজভক এ 
গভের্ণা মথভক প্রিযাহার করভি পাভরি। এই গভের্ণায় প্রাপ্ত িথয সমূ্পণষোভে মগাপিীয় থাকভে এোং অাংশগ্রহণকারীর 
েযতক্তগি িথয অিুমতি েযতিভরভক অিয মকাথাও প্রকাশ করা হভে িা। 
এই গভের্ণা সম্পভকষ র্তদ্ আপিার মকাভিা তজজ্ঞাসা থাভক িভে আপতি অিুগ্রহপূূ্েক মর্াগাভর্াগ করভি পাভরি গভের্ক 
মমাোঃ িাজমুল হাসাি অথো গভের্ণার সুপারোইজার মমাোঃ আভিায়ার মহাভসি, সহভর্াগী অধযাপক, তেতজওভথরাতপ তেোগ 
(তেএইচতপআই) এোং তেোগীয় প্রধাি, তেতজওভথরাতপ তেোগ, তসআরতপ, সাোর, ঢাকা-১৩৪৩ এর সাভথ।  
শুরু করার আভগ আপিার মকাি প্রশ্ন আভছ তক?  
আতম তক শুরু করভি পাতর ? 
                                      হযা                           িা 
 
অাংশগ্রহণকারী    (স্বাক্ষর ও িাতরখ)  ................................................ 

তেতজওভথরাতপি/ সাক্ষী (স্বাক্ষর ও িাতরখ)  ...................................... 

িথয সাংগ্রহকারী  (স্বাক্ষর ও িাতরখ)  ................................................ 

গভের্ক          (স্বাক্ষর ও িাতরখ)   .............................................. 
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APPENDIX - B 
 

Effectiveness of Upper and Mid Thoracic Spine Mobilization in Individuals 

with Mechanical Neck Pain: A Randomized Clinical Trial 

                                                                                                             

Part: 1- Personal details:                  CRP ID:                                                                                                

1.1 Patients name:  

1.2 Age:  

1.3 Sex:             1. Male                                   2. Female  

1.4 Height:                            

1.5 Weight: 

1.6 Address:      Village:   Post office:  

Thana:                         District: 

 

Part: 2-Socio-demographic information 

2.1 Occupation:  

1. Farmer  2. Day labor     3.Service holder   4. Garments worker  

5. Driver 6. Rikshawola    7.Businessman   8. Unemployment  

9. Housewife  10.Teacher    11.Student    12.Others  

 

2.2 Marital status:  

1. Married   2. Unmarried   3.Window  4. Divorce  

 

2.3 Educational status:  

1. Illiterate   2.Primary   3.Secondary  

4. HSC passed  5. Graduate & Masters  

 

2.4 Monthly income: 
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অধ্যায়ঃ ৩- ভিজয়ুযাল অযানালগ স্কেল (VAS) 

 
➢ আপনার ব্যাথার তীব্রতা কতটুকু?  

 
           

 
 
 
 
 

 
 

 
 

 
 

 

Visual analogue scale (VAS) 

 

Instruct the patient to point to the position 

how much pain they are currently feeling. 

far right end indicates "worst pain ever." 

 
 

on the line between the faces to indicate 
The far left end indicates "no pain" and the 

 

 

 
 
অধ্যায়ঃ ৪- ঘাড়ের অভি-সভির মুিড়মন্ট পভরমাপ  
 
 

 

 

 

 Passive ROM measured 

in Degree by Goniometer 

Reference Value 

in degree 

Flexion  50 

Extension  60 

Side bending (Right)  45 

Side bending (Left)  45 

Rotation (Right)  80 

Rotation (Left)  80 
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Short-Form Mcgill - English version for India 
 

 
 
 

Short-Form McGill Pain Questionnaire  
(SF-MPQ) 

Form X 
 
 
 
A.  PLEASE DESCRIBE YOUR PAIN DURING THE LAST WEEK. (✓ one box on each line.)  
 

 
None  Mild  Moderate  Severe  

1. Pounding 0  1  2  3  

2. Shooting  0  1  2  3  

3. Stabbing  0  1  2  3  

4. Sharp  0  1  2  3  

5. Cramping 0  1  2  3  

6. Gnawing 0  1  2  3  

7. Hot-burning  0  1  2  3  

8. Aching  0  1  2  3  

9. Heavy 0  1  2  3  

10. Tender  0  1  2  3  

11. Splitting  0  1  2  3  

12. Tiring-exhausting  0  1  2  3  

13. Causing nausea 0  1  2  3  

14. Fearful  0  1  2  3  

15. Punishing-cruel 0  1  2  3  

 
 

B.  RATE YOUR PAIN DURING THE PAST WEEK 
The following line represents pain of increasing intensity from “no pain” to “worst possible pain”. Place 
a slash (|) across the line in the position that best describes your pain during the past week.  
 

   

 

No  
Pain  

 Worst 
possible 

pain  

 
Score in mm 

(Investigator’s use only) 
 

 
 
 

C.  PRESENT PAIN INTENSITY  

0   No pain  

1   Mild  

2   Discomforting  

3   Distressing  

4   Horrible  

5   Torturing 
 Copyright R. Melzack, 1970, 1987 

Questionnaire Developed by: Ronald Melzack  
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xii  

মমকাতিকযাতল ঘাভে েযথার মরাগীভদ্র জিয প্রচতলি তচতকত্সার পাশাপাতশ আপার এোং  

তমি-মথারাতসক স্পাইি মতেলাইভজশি এর কার্ষকাতরিা : একতি মরন্ডমাইজি তিতিকাল ট্রায়াল 
 

১.১ িাম  

তশক্ষক

২ ৩ তশক্ষাগি মর্াগযিা 

ত

২.৪ আয়োঃ 
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অধ্যায়ঃ ৩- ভিজয়ুযাল অযানালগ স্কেল (VAS) 

 
➢ আপনার ব্যাথার তীব্রতা কতটুকু?  

 
           

 
 
 
 
 

 
 

 
 

 
 

 

Visual analogue scale (VAS) 

 

Instruct the patient to point to the position 

how much pain they are currently feeling. 

far right end indicates "worst pain ever." 

 
 

on the line between the faces to indicate 
The far left end indicates "no pain" and the 

 

 

 
 
অধ্যায়ঃ ৪- ঘাড়ের অভি-সভির মুিড়মন্ট পভরমাপ  
 
 

 

 

 

 Passive ROM measured 

in Degree by Goniometer 

Reference Value 

in degree 

Flexion  50 

Extension  60 

Side bending (Right)  45 

Side bending (Left)  45 

Rotation (Right)  80 

Rotation (Left)  80 
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Short-Form Mcgill - Bengali version for India 
 

 
 

     -       McGill             
(SF-MPQ) 

Form X 
 
 

A                                    (                     ✓         ) 

 

 
                           

1.       0  1  2  3  

2.                   0  1  2  3  

3.                0  1  2  3  

4.     0  1  2  3  

5.          0  1  2  3  

6.          0  1  2  3  

7.    -         0  1  2  3  

8.       0  1  2  3  

9.      0  1  2  3  

10.         0  1  2  3  

11.                0  1  2  3  

12.       -          0  1  2  3  

13.            0  1  2  3  

14.        0  1  2  3  

15.     -         0  1  2  3  

 
 

B.                                                    

            "                "         "                    "                                        
                                                                                                     
    (|)      
 

   

 

                    

          
    

 
Score in mm 

(Investigator’s use only) 
 

 
 

C.                    
0            
1          
2          

3          

4         

5        
 Copyright R. Melzack, 1970, 1987

                      : Ronald Melzack  
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APPENDIX - C 
 

Conventional Physiotherapy for Mechanical Neck Pain Patients 
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APPENDIX - D 

 

Treatment Protocol of Trial Group 

 

I) Conventional physiotherapy interventions & 

 

II) Upper & Mid-thoracic spine mobilization: 

 

Different studies (Suvarnnato et al., 2013) described the procedure of upper & 

mid-thoracic spine mobilization. All the exercises were performed at center 3 

sessions per week for 4 weeks and totaling 12 sessions. Each session consists of 

total 30 minutes including Conventional Physiotherapy Interventions. 

a. Subjects who were randomly assigned to receive mobilization were 

positioned in the prone position. The clinician performed one 30-second 

bout of grade III or IV central posterior-anterior mobilization at the T1 

spinous process as described by Maitland et al (Dunning et al., 2012). After 

the 30-second session, the therapist proceeded to T2 and performed the 

same technique. This process was continued sequentially in a caudal 

direction to T6, for an overall intervention time of approximately 3 - 5 

minutes (Cleland et al., 2007).  

b. Subjects in this group received mobilization targeting the upper thoracic 

and middle thoracic spine. The upper thoracic spine procedure was 

administered first and was performed with the subject in the prone position. 

The clinician was instructed to target between segments T1 and T4 with this 

technique. Because, mobilization of the thoracic spine reportedly lacks 

spatial sensitivity, and we did not capture the exact segments targeted for 

each subject (Cleland et al., 2007). 
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c. The subject remained in the prone position, and the treating therapist 

performed a middle thoracic spine mobilization. The clinician was 

instructed to target between segments T5 and T8 with this technique. The 

subject was instructed to lie in prone position gently. The therapist’s 

manipulative hand was used to apply force through the subject’s back to 

produce a oscillatory, low-amplitude movement. This process was 

continued sequentially in a caudal direction to T8, for an overall 

intervention time of approximately 3 - 5 minutes (Suvarnnato et al., 2013). 
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APPENDIX – E 

IRB Application
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IRB Permission 
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Data Collection Permission 
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APPENDIX – F 
 

WHO Trial Registration 
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