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Abstract

Background: Cervical spondylosis is a chronic, age-related degenerative condition of
the cervical spine, impacting vertebrae, intervertebral discs, and spinal canal contents,
including nerve roots and the spinal cord. It may involve disc herniation, bone spurs,
and degenerative changes in facet joints and ligaments (Kuo & Tadi, 2023).
Objectives: This Study aimed to exprement the outcome of the Mulligan’s
mobilization technique NAGs along with conventional physiotherapy for pain, ROM,
MS aad also functional ability of the patients with cervical spondylosis.
Methodology: Experimental study design was used in this study. 30 patients with
Cervical Spondylosis were randomly allocated into two groups from outdoor
musculo-skeletal unit, CRP. Among them 15 patients were assigned into Exprimental
group received Mulligan's NAGs with conventional physiotherapy and another 15
into control group received only conventional physiotherpy. Mulligan’s mobilization
NAGs were performed at 2-3 repetions in 1 sec (for fewer than 6 repetitions) with 3
sets. Single blind procedure was used during data collection. Qutcome measurement
tools: Visual Analog Scale (VAS) was used to measure pain and universal goniometer
to measure ROM, manual muscle testing (OXFORD Grade) to measure muscle
strength and NDI to measure neck disability. Results: On comparing control group
and exprimental group for post-treatment VAS score (p= 0.002), NDI score (p=
0.009) and overall ROM results showed a significant difference (P < 0.05) in
improvement in terms VAS score, ROM and NDI score. Muscle strength (ms)
improved within groups, but between groups results showed similar improvements,
with no significant difference, where (P > 0.05). Discussion: The overall study
proved that Mulligan’s NAGs mobilization with conventional physiotherapy is
effective in improving ROM, reduciong Pain and decreasing the disability level
except in muscle strength, in which showed no additional benefit in treating cervical

spondylosis (CS) patients.

Keywords: Conventional, NAGs, Mobilization, Mulligan, Spondylosis
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Chapter-i Introduction

1.1 Background

Cervical spondylosis (CS) is a chronic, age-related degenerative condition of the cervical
spine that affects vertebrae, intervertebral discs, and surrounding soft tissues. Structural
changes such as disc herniation, bone spur formation, and thickening of ligaments like
the ligamentum flavum can lead to spinal cord or nerve root compression. (Kuo & Tadi,
2023; Anderson & Albert, 2024). These changes often result in neurological symptoms
such as radiculopathy, along with mechanical issues like neck pain, stiffness, and reduced

range of motion, especially during movement or sustained postures. (Lin et al., 2020).

Cervical disc herniation occurs when the disc’s nucleus moves out of its normal position,
pressing against the annulus and causing the disc to protrude. Eventually, the nucleus
may fully herniate, leading to compression of the spinal canal or nerve roots (Dydyk,
Ngnitewe, & Mesfin, 2023). Chemicals from the nucleus can also irritate nearby nerves,

causing pain and inflammation (Finn et al., 2021).

It is influenced by multiple factors, age is a key risk factor and also demographic,
lifestyle, occupational, and health related categories (Anderson & Albert, 2024). Lifestyle
factors like smoking, alcohol use, inactivity, and poor posture raise the risk of cervical
spondylosis, while regular activity such as walking may be protective. Cold environments
and vibrations can worsen symptoms. Although the effect of conditions like hypertension
and diabetes is uncertain, obesity, high body fat, and poor mental health are linked to
higher prevalence (Ren et al., 2024).

Cervical disc degeneration shows a strong age-related trend, affecting 25% of individuals
under 40, 50% over 40, and 85% over 60 (Abduljewad et al., 2024). A large-scale study
reported radiographic evidence in 53.9% of the population, with the C5/C6 level most
commonly involved (Tao et al., 2021). The degenerative process progresses through three
stages dysfunction, instability, and stabilization each associated with specific age ranges

and clinical features (Fakhoury & Dowling, 2021). Another study in Ethiopia found



cervical spondylosis in 28.6% of diagnosed spondylosis cases, with a mean patient age of

54.9 years (Abduljewad et al., 2024).

Cervical disc degeneration in a large group and found it affected 53.9% of people. The
average age was 41.2 years, with degeneration increasing notably with age. Mild cases
(Grade 1) were most common, seen in 36.8%, while moderate and severe forms were
more frequent in older individuals. The C5/C6 disc was most affected (43.3%), and
C2/C3 the least (9.6%). Degeneration often occurred in neighboring discs (53.2% of
cases), with minimal gender differences except at C3/C4 (Tao et al., 2021).

According to the WHO, around 1.75 billion people (20-33% of the global population)
suffer from chronic musculoskeletal pain. Neck pain is a major global health concern,

with lifetime prevalence ranging widely from 0.4% to 86.8% depending on the country
(Shin et al., 2022; Islam, 2023).

In cervical spondylosis, disc degeneration is associated with increased bone density in
nearby vertebrae, possibly as an adaptive response (Chen et al., 2024). Degenerative
changes in the spine, like disc and facet joint damage, are complex, with disc

degeneration likely occurring before facet joint osteoarthritis (Lee et al., 2020).

It (CS) is a major global cause of disability and financial burden. The prognosis for
chronic neck pain is often poor and can be more debilitating than low back pain (Shamsi
et al., 2020). Early signs of cervical spondylotic myelopathy include gait instability and
clumsiness, often misattributed to aging or arthritis, which can delay diagnosis (Cant et
al., 2024). Loss of fine motor skills, particularly in the hands, leads to difficulty with
tasks like writing or buttoning. Additionally, sensory disturbances such as numbness or
tingling in the limbs are common and may be mistaken for peripheral neuropathy

(Ahmed et al., 2019).

Various factors contribute to the development of Work-related Musculoskeletal Disorders
(WMSDs), including increasing age, female gender—particularly among older women—
long work shifts, sustained or awkward body positions, repetitive tasks, manual lifting,
physical strain, and exposure to vibration (Chinedu et al., 2020; Hossain et al., 2022).

Individuals employed in sectors such as textiles in India and Bangladesh are especially



vulnerable to conditions like cervical spondylosis and persistent neck pain due to
prolonged labor-intensive activities (de Lacos et al., 2023). Common occupational
triggers for WMSDs include static and awkward posture, repetitive motion, mechanical
force, vibration, and extended periods of employment (Tang, 2022). Additionally,
physiotherapists are frequently exposed to such risks while handling patients, often
engaging in physically taxing tasks like heavy lifting, bending, twisting, and maintaining

strained positions for extended durations (Ramanndi & Desai, 2021).

Females are generally more affected by cervical spondylosis than males, with some
ethnic groups like the Shui people in Guizhou showing higher rates (Abduljewad et al.,
2024). Multiple studies report a higher prevalence in women, and one found that 62.5%
of patients were aged 36 to 50 (Ahmed et al., 2020). Another study on symptom-free
individuals revealed significant degeneration in 70% of women and 95% of men aged 60
and 65. Degeneration most commonly occurs at the C5-C6 level, followed by C6-C7 and
C4-C5. However, one study noted men were more frequently affected than women (3:2),

mainly between ages 40 and 60 (Tao et al., 2021).

Lifestyle and occupational factors play a significant role in the risk of developing cervical
spondylosis. Smoking, obesity, sedentary behavior, and prolonged TV watching are
associated with increased risk, whereas computer use may have a protective effect (Ren
et al., 2024). Additionally, jobs involving repetitive neck movements or extended use of
handheld devices can worsen the condition, with stress and anxiety from occupational

demands further contributing to its onset and progression (Ahmed et al., 2019).

According to a study the most prevalent age of cervical spondylosis in Asia is between 40
and 50 years old. Additionally, studies in South Kerala suggest that cervical spondylosis
commonly occurs in individuals over the age of 30, with a peak in the 40-49 age bracket,

predominantly affecting (Shahzadi et al., 2023).

Cervical spondylosis is a degenerative condition of the spine that affects individuals of all
ages and both genders. According to a study, 95% of men and 70% of women over the
age of 70 are affected by cervical spondylosis, indicating a degenerative process affecting

various parts of their bodies (Singh, Sharma and Jaiswal, 2023). Another study conducted



within the Chinese community found that 13.76% of individuals have cervical

spondylosis, with the highest rates observed among those aged 45 to 60 (Zhang, 2022).

Most people with spondylotic changes of the cervical spine on radiographic imaging
remain asymptomatic, with 25% of individuals under the age of 40, 50% of individuals
over the age of 40, and 85% of individuals over the age of 60 showing some evidence of

degenerative changes (Kuo and Tadi, 2023).

Progressive spine degeneration begins during the second decade, with intranuclear clefts
occurring around 40 years, indicating early disc degeneration impacting spinal
components (Senegas et al., 2020). Symptoms of cervical spondylosis might include
neurological dysfunction, neck pain, tenseness, and limb numbness. Severe instances may
result in myelopathy, which impairs sensory and motor functions (Fotakopoulos et al.,
2023). In cases of cervical radiculopathy, symptoms may include reflex alterations,
paralysis, and numbness in the upper limbs (Waldman, 2024; Avon et al., 2023). Cervical
instability can lead to dizziness and poor balance due to disrupted blood flow

(Henderson, 2024).

Cervical spondylosis is primarily an age-related degenerative condition affecting the
cervical spine, often resulting in neck pain, stiffness, and nerve compression. However,
occupational strain also plays a key role, as shown by a prevalence of 63.6% in
individuals who regularly carry heavy loads on their heads, compared to just 36% in
those who do not involve carry heavy loads. This highlights that both aging and
physically demanding work are significant risk factors in the development of cervical

spondylosis (Varghese et al., 2023).

The study involved patients with cervical spondylosis who self-reported being diagnosed
by doctors. In China, clinical symptoms, signs, and imaging examinations were used for
diagnosis, with radiography, computed tomography, and magnetic resonance imaging

being mandatory (Yamshikov et al., 2022).

Clinical and radiological findings in cervical spondylosis show consistent correlation.
Diagnosis includes assessing canal size, osteophytes, disc herniation, and myelopathy

signs on imaging studies like X-ray and MRI (Hesni, S., Baxter, D. and Saifuddin, A.,



2023). MRI is usually used to investigate neck pain sources, although the link between
cervical spine degenerative changes and neck problems is unclear. MRI of the spine is
crucial for detecting age-related changes in the general population. MRI studies on
cervical spine degeneration in elderly individuals are currently few. This population-
based research examined the incidence of cervical spine degenerative MRI findings in old
Chinese men and females (Wang et al., 2019). MRI is essential for identifying spinal cord
stenosis, with 84% of patients exhibiting this condition. Compression images were noted
in 50.7% of cases, particularly at the C5-C6 level, where herniated discs were also

prevalent (75%) (Thi et al. 2023).

Cervical traction helps relieve neck pain by reducing pressure on intervertebral discs,
minimizing nerve root irritation, breaking dural adhesions, and improving epidural
circulation, thereby easing inflammation and muscle spasms (Asiduba et al., 2020).
Infrared therapy complements this by enhancing blood flow and reducing inflammation,
promoting pain relief and better neck mobility, especially when combined with traction

(Rulleau et al., 2021; Igwe et al., 2022).

Manual therapy paired with therapeutic exercises is proven to be more effective in
reducing pain and disability in cervical spondylosis than exercise alone, although it yields
results similar to manual therapy by itself (Wilhelm et al., 2023). Electrotherapy methods
like TENS and ultrasound are effective in alleviating pain, while heat therapy supports

muscle relaxation and boosts mobility (He et al., 2023 & Chen et al.,2023).



1.2 Justification of the study

The incidence of cervical spondylosis is steadily increasing, making life challenging for
those affected as they struggle to move and perform daily tasks. This condition leads to
activity limitations and a decreased quality of life. Researchers are motivated to conduct
studies to uncover new insights into cervical spondylosis. By identifying the
characteristics of neck pain in cervical spondylosis such as vulnerable age groups,
affected populations, aggravating factors, and clinical manifestations physiotherapists can

more easily diagnose the condition and provide detailed information to patients.

Studies showed that Mulligan’s NAGs significantly improve cervical muscle strength,
pain reduction, and neck function when combined with conventional therapies for non-
specific chronic neck pain. For example, NAGs were found to reduce pain intensity and
enhance cervical mobility (Wagqas et al., 2017), and their combination with stabilization
exercises improved muscle endurance and quality of life (Kocaman et al., 2023).
Additionally, NAGs improved craniovertebral angles and cervical range of motion

(Short-term Effect of Mulligan’s SNAGs, 2022).

There is a notable lack of research on Mulligan's NAGs Mobilization for cervical
spondylosis. This study aims to fill that gap by clearly identifying the patient population,
intervention, and treatment setting. The title distinguishes this study by highlighting a
unique treatment strategy (Mulligan's NAGs mobilization) combined with standard
physiotherapy, reflecting a real-world clinical scenario. It is effective treatment for patient

with cervical spondylosis.

This study will help physiotherapists become more aware of cervical spondylosis,
enabling them to offer better treatments and essential advice to patients. For health
professionals, this research enhances knowledge and strengthens the profession.
Conducting research is crucial for professional development and improving the quality of

care provided to patients.



1.3 Aim of this study

To experiment the outcome of Mulligan’s NAGs mobilization technique along with

conventional physiotherapy of the patients with cervical spondylosis.
1.4 Objective of the study
a. General Objectives

To examine the outcome of Mulligan’s NAGs mobilization technique in patient with

cervical spondylosis.
b. Specific Objectives

e To find out the baseline socio-demographic (age, gender, occupation,
educational status) information of the participants.

e To evaluate the effects of Mulligan’s NAGs mobilization technique along with
conventional physiotherapy for Neck Pain

e To find out the impact of Mulligan’s NAGs mobilization technique along with
conventional physiotherapy for muscle strength (ms)

e To find out the impact of Mulligan’s NAGs mobilization technique along with
conventional physiotherapy for range of motion of cervical spine

e To evaluate the impact of Mulligan’s NAGs mobilization technique along with

conventional physiotherapy for neck disability index (NDI)



1.5 List of variables

Independent variables

Sociodemographic Information

Conventional Physiotherapy
with Mulligan’s NAGs
mobilization technique

Dependent variables

Pain

Range of Motion (ROM)

v

Muscle Strength (ms)

Neck Disability Index (NDI)




1.6 Hypothesis
1.6.1 Null hypothesis (Ho)

Mulligan’s NAGs mobilization technique along with conventional physiotherapy
is not more effective rather than conventional physiotherapy for the patients with
cervical spondylosis.

Statistical form:

Ho: i —p2=0

(where pi = mean improvement in the intervention group, g» = mean improvement

in the control group)
1.6.2 Alternative Hypothesis (Ha)

Mulligan’s NAGs mobilization technique along with conventional physiotherapy
is more effective rather than conventional physiotherapy for the patients with
cervical spondylosis.

Statistical form:

Ha:pu—p2 #0

(where i = mean improvement in the intervention group, [l = mean improvement

in the control group)



1.5 Operational Definition

1.5.a Pain: The revised definition of pain is "An unpleasant sensory and emotional
experience associated with, or resembling that associated with, actual or potential tissue

damage." (Raja et al., 2020).

1.5.b Chronic pain: Chronic pain is defined as pain persisting or recurring for over 3

months, requiring specialized treatment.

1.5.c Cervical spondylosis: Cervical spondylosis is an age-related spine degeneration
that can compress nerves or the spinal cord due to osteophytes, disc herniation, or

thickened ligaments as well as demographic, lifestyle, occupational, and health factors.
1.5.d NAGs: It is a Mulligan’s mobilization technique Natural apophyseal glides
(NAGsS).

1.5.e 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.

1.5.f Conventional treatment: Treatment techniques that are conventionally preferred

by physiotherapist in a particular setting.
15.g Excremental treatment

Excremental treatment refers to the processes and systems designed to manage and
process excreta, ensuring effective decomposition, sanitation, and environmental safety.
This encompasses various technologies and materials aimed at treating excrement

efficiently.

10



Chapter- ii Literature review

Cervical spondylosis (CS) is an age-related degenerative disorder that usually starts in the
intervertebral discs and gradually affects several levels of the cervical spine. It leads to
both structural damage and neurological symptoms (Kido & Sola, 2024). The condition is
more common in middle-aged people, often due to poor posture, work-related stress, and
muscle imbalances. Studies have consistently shown that age is a key risk factor, with a
higher occurrence seen in middle-aged adults than in younger individuals (Alare et al.,

2021; Li et al., 2025).

Cervical or neck pain is a widespread musculoskeletal issue, with prevalence rates
ranging from 17% to 75%. It poses a considerable burden not only on individuals but also
on society and the economy. Research highlights its association with decreased quality of
life, increased rates of disability and illness, more frequent sick leave, rising healthcare
expenditures, and diminished workplace productivity (Karatrantou & Gerodimos, 2023).
The condition typically results from the progressive degeneration of the cervical spine’s
bony and cartilaginous structures, a process that tends to accelerate with aging (Theodore,

2020).

As degeneration progresses, the nucleus pulposus within the disc loses its ability to
absorb shock and may herniate through the weakened annulus fibrosus. This leads to a
reduction in disc height, ligamentous laxity, and spinal compression. Dehydration of the
disc compromises the structural integrity of the annular fibers, making them more
vulnerable to compressive forces and disrupting the normal load distribution across the

cervical spine (Shahzadi et al., 2023).

Common symptoms include shoulder pain (82.5%), neck pain (77.4%), and numbness
(55%). Many patients reported moderate pain and radiating sensations, with a notable
percentage experiencing no relief from medication (Zhang et al., 2022). Shoulder pain
may suggest a problem with the cervical spine, specifically when a cervical nerve root
becomes compressed as it exits the neural foramen, leading to symptoms such as pain,

weakness, and sensory issues. This condition, known as cervical radiculopathy,

11




commonly causes pain in both the neck and shoulder (Kang et al., 2020; Patnaik et al.,

2021; Weng, 2022).

Several factors can contribute to neck pain in adults. These include a sedentary lifestyle
(limited physical activity), poor ergonomic conditions (bad posture while using electronic
devices, repetitive and hurried movements, extended periods of sitting, poor sleep quality,
etc.), individual factors (age, sex, history of musculoskeletal pain, etc.), and psychosocial

factors (stress, anxiety, depression, etc.) (Walankar et al., 2021).

Neck pain is affected by various factors including genetics, mental health issues like
depression and anxiety, poor coping strategies, sleep disturbances, smoking, and a
sedentary lifestyle. Epidemiological studies generally show a positive link between
higher body mass index (BMI) and neck and shoulder pain, especially in obese
individuals (Zhang et al., 2020; Qian et al., 2023). This increased pain risk is attributed to
systemic inflammation, mechanical stress, weakened muscles, psychosocial challenges,

and fear of movement (Kazeminasab et al., 2022).

Stressful jobs and extended working hours (>7 hours) were identified as major
contributors to the condition (Peterson, and Pihlstrom, 2021). Additionally, a significant
number of patients exhibited anxiety and depression, further complicating their clinical

presentation (Ni et al., 2022).

A study found age, sex, and occupation as significant risk factors for cervical
spondylosis, radiculopathy, and neck pain, with age remaining significant relationship
(Shi et al., 2020). A hospital-based study has shown a correlation between high blood
pressure and cervical spondylosis. A study evaluated the influence of diabetes mellitus on
patients with cervical spondylotic myelopathy, indicating that inadequate management of
blood sugar levels may impede the recovery of spinal cord function after surgery (Jiang et

al., 2020; Katikar, Katikar, & Sharma, 2022).

Musculoskeletal disorders (MSDs) are among the top contributors to years lived with
disability globally (Shahrezaee et al., 2020). Epidemiological evidence has consistently
shown a strong association between physical activity in the workplace and the

development of work-related musculoskeletal disorders (WMSDs) (Hamid & Hilmi,

12



2024). According to the World Health Organization, work-related musculoskeletal
disorders (WRMDs) are multifactorial in nature, often influenced by a combination of
occupational tasks, ergonomic factors, and psychosocial stressors in the work

environment (Takala et al., 2021).

Heavy physical activity, strong psychosocial job demands, and working above shoulder
level are all risk factors for MSD development (Tobias et al., 2021). Furthermore,
repetitive and confined work situations increase the incidence of neck and upper limb
problems, with equivalent increases found in both males and females across diverse

occupational conditions (Mekonnen et al., 2020).

Additionally, traumatic brain injuries, whiplash, and sports-related injuries from activities
like wrestling, ice hockey, and football can heighten the risk of neck pain. Workplace
factors, such as low job satisfaction and an uncomfortable work environment, are
significant contributors to neck discomfort. Although office workers, manual laborers,
and healthcare professionals tend to have higher rates of neck pain, these workplace

issues are critical to consider (Guduru et al., 2022; Jun et al., 2021).

Cervical spondylosis patients experience 79.5% sleep disruption, with smoking,
osteoarthritis, radicular paresthesia, and neck pain contributing to non-improvement.
Physical therapy and heating elements, along with cervical spondylosis pillows and

sleeping bags, may improve sleep quality (Bisson et al., 2023).

The onset of cervical spondylosis is influenced by a variety of risk factors, including
sedentary work, prolonged desk time, the absence of physical activity, and incorrect
working postures (Ahmed et al., 2020). Furthermore, aging-related biomechanical
modifications in the cervical spine may result in degenerative processes, altered posture,
height loss, and eventually kyphotic progression- all of which exacerbate cervical

spondylosis (Galbusera, 2022).

Spondylotic changes are frequently found in many asymptomatic adults, resulting in
stenosis of the spinal canal, lateral recess, and foramina. Radiculopathy is a result of

intervertebral foramina narrowing. Spinal canal stenosis can lead to spinal cord
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compression, ultimately resulting in cervical spondylosis myelopathy (Petro and Rejaei,
2020).

According to the study, the patient with cervical spondylosis had neck pain and stiffness
throughout the day, especially in the morning, as the day progressed, evening, and go to
sleep (Ved, Bhasme, and Malvade, 2022). In additionally, patients with cervical
spondylosis have more intense pain throughout the day, especially in the evening, as a

result of worsening after everyday activities (Trivedi, and Yoon, 2022).

Headaches, arm and neck stiffness, numbness, weakness, and burning in the arms and
neck are common symptoms of cervical spondylosis (CS) (Negi et al., 2022). Patients
with cervical spondylosis frequently suffer from persistent neck pain and restricted
movement, which impacts their ability to bend their neck forward and backward, turn
their neck to the right and left, and rise from lying or sitting positions (Ved et al., 2022;
Chu, and Lee, 2022).

Cervical spondylosis is more likely among workers who repeatedly shift cervical spine
posture. Housewives and instructors/teacher are more likely to have cervical spondylosis,
according to a Banaras Hindu University study in Varanasi. This is because cleaning,
cooking, and mopping, and desk activities like lesson planning, require regular neck

bending (Alare, Omoniyo, and Adekanle, 2021).

Spondylosis is an age-related degenerative condition of the spine, characterized by
changes such as disc dehydration, facet joint arthritis, osteophyte (bone spur) formation,
and thickening of the ligamentum flavum. These structural changes can lead to narrowing
of the spinal canal, particularly in the cervical and lumbar regions, causing symptoms like
neck or back pain. In more advanced cases, individuals may experience neuropathic
symptoms, including tingling, numbness, or burning sensations in the limbs (Santamaria

et al., 2022).

Spondylosis, such as cervical spondylosis, may manifest with either localized symptoms
or pain that radiates to other areas. Typical signs linked to a herniated disc include
ongoing dull discomfort, restricted movement, and a sense of instability. If bulging discs

or bone spurs compress spinal nerves, the symptoms can extend to areas like the
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shoulders and arms. Degeneration of the cervical spine can cause pain, numbness,

tingling sensations, and in severe cases, paralysis in these regions (Theodore, 2020).

Compression of the spinal cord and nerve roots in cervical spondylosis may result in a
wide range of neurological symptoms, including radiculopathy and myelopathy (Liang et
al., 2022). Cervical spondylotic myelopathy (CSM) is an age-related degenerative
condition that results in motor and sensory dysfunction due to anterior spinal cord
compression from disc herniation, osteophyte formation, or ligament thickening.
Common symptoms include neck and arm pain, tingling, numbness, weakness, and
coordination issues. In severe cases, especially among elderly individuals with

comorbidities, CSM may cause dysphagia and dyspnea (Cant et al., 2024).

Hypertrophy and ossification of the ligamentum flavum further narrow the spinal canal,
intensifying neural compression (Anderson & Albert, 2024). Many asymptomatic
individuals show spondylotic changes on imaging. However, cervical spondylosis can
cause stenosis of the spinal canal, lateral recess, and foramina, leading to clinical
symptoms such as neck discomfort (Ruan et al., 2023). This type of neck pain is often
accompanied by symptoms such as neck stiffness, headaches, unilateral or bilateral
shoulder pain, non-root arm discomfort, vestibular and ocular dysfunction, and anterior

chest wall pain (Gong et al., 2021).

Cervical spondylosis affects both males and females, but there are some gender
differences in its presentation. A study shows that women are more likely to suffer from
cervical spondylosis than men, with the most common age group being 50-60 years,
where men are affected earlier around the age of 50 and women around 60 (Negi et al.,
2022). In early-stage axial spondyloarthritis, males tend to have more severe degenerative
changes in the cervical spine, while females show a higher prevalence of cervical and
thoracic spine MRI signs, such as inflammatory-corner-lesions and fat lesions (Lorenzin
et al., 2022).

A study at King Fahd Hospital in Dammam, Saudi Arabia, found that cervical
spondylosis was more common among women than men, with 7.8% of female patients
and 3.3% of male patients referred for physical therapy affected by the condition
(Alshami., 2015). Similarly, a large cross-sectional study of 3,859 Chinese adults showed
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a higher prevalence in women (16.51%) compared to men (10.49%). The Chinese study
also highlighted that menopausal women were more likely to have cervical spondylosis
than non-menopausal women, suggesting that hormonal changes may play a role (Lv et

al., 2018).

According to a study in Hong Kong, cell phone use is a major contributor to neck pain,
accounting for 17.3% to 67.8% of musculoskeletal issues (Alahmari et al., 2020). Poor
posture during smartphone use is common, with 95.6% of individuals exhibiting
improper alignment (Topcu et al., 2022), and increased usage duration is strongly linked
to greater neck pain severity among university students, emphasizing the need for
ergonomic interventions (Igbal et al., 2024). Various factors may contribute to neck
discomfort, including trauma, stress, anxiety, poor posture, sports, occupational

challenges, and extensive use of computers or mobile devices (Waldman, 2024).

Additionally, a study on cervical spondylosis patients in South Kerala found a male
predominance in the 40-49 years age group, with consistent clinical and radiological
findings (Shenoy, Leena, and Shenoy, 2020). In addition, that a typical radiographic
modifications of cervical spondylosis impact roughly 50 percent of persons over the age

of 50 and 75% of those over the age of 60 (Kumar et al., 2022).

The prevalence of cervical spondylosis (CS) varies dependent on age, gender, occupation,
and race. CS becomes more common after age 40, with increasing prevalence as age
advances: 25% under 40, 50% over 40, and 85% over 60 show signs of disc degeneration.
Males are reported to have a 3:2 ratio of developing CS compared to females (Tao et al.,

2021; Guvercin et al., 2023).

A study conducted among coolies in Narayangonj City, Bangladesh, revealed that 39.8%
of workers were affected by cervical spondylosis. This condition showed strong links to
factors such as increasing age, longer work duration, and the heavy loads commonly
carried in their occupation (Hossain et al., 2022). Meanwhile, in developed countries like
the United Kingdom, neck pain remains a significant public health issue. Data from the
Global Burden of Disease Study 2017 reported that the age-adjusted prevalence of neck
pain in the UK was 3,551.1 cases per 100,000 people, with an annual incidence rate of

806.6 per 100,000 individuals (Vos et al., 2020).
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Furthermore, the analysis showed the largest rise in age-standardized point prevalence
estimates between 1990 and 2017 was in the UK, with an increase of 9.1% (6.1%-12.4%)
throughout this time (Safiri et al., 2020). CS is a prevalent condition, particularly among
older adults, contributing significantly to spinal cord dysfunction. It is characterized by
degenerative changes in the cervical spine, with studies indicating that 90% of men over

50 and women over 60 exhibit such changes (Thi et al., 2023).

The condition is often diagnosed through MRI, which reveals spinal cord stenosis and
other degenerative features (Thi et al., 2023). Advanced imaging techniques like
diffusion tensor imaging (DTI) and diffusion tensor tractography enhance diagnostic
accuracy by quantifying the extent of neural compression and aligning with functional
assessments such as the mJOA score (Liang et al., 2022). The prevalence of cervical
spondylotic myelopathy (CSM) is notably high, estimated at 605 per 1,000,000 in North
America (Saunders et al., 2023). Genetic predisposition has also been identified as a
contributing factor to CSM (Wang et al., 2024). Treatment typically involves surgical
intervention for severe cases, while conservative management may be suitable for milder

presentations (Saunders et al., 2023).

Chronic neck pain is a major global health concern, ranking fourth in years lived with
disability (YLD) and affecting millions worldwide. In 2019, the global age-standardized
YLD rate for neck pain was 267.4 per 100,000, with higher prevalence in regions like
North America and Southeast Asia, in Iran notably, reported a significantly higher rate of

8,710.6 per 100,000 (Ahangar-Sirous et al., 2023).

Cervical range of motion exercises are intended to enhance flexibility and mobility in the
cervical spine, which can help relieve stiffness and discomfort (Rasmussen-Barr et al.,
2023). Cervical isometric strengthening exercises specifically target the neck muscles and
have been found to alleviate pain and improve functionality in individuals with

cervicogenic headaches (Singh et al., 2024).

Cervical dynamic resistance strengthening exercises focus on building strength through
movement, contributing to overall neck stability and helping to prevent injuries (Daly &
Ryan, 2024). Furthermore, shoulder range of motion and strengthening exercises

complement neck rehabilitation by improving posture and reducing strain on the cervical
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spine (Panihar & Joshi, 2023). Stretching programs are crucial for maintaining flexibility
and preventing muscle tightness, which can worsen neck pain (Rasmussen-Barr et al.,
2023). Finally, general exercise programs that incorporate a variety of physical activities
promote overall health and can indirectly assist in managing neck pain (Garzonio et al.,

2022).

Exercise therapy, which includes activities like resistance training, endurance workouts,
and strengthening exercises, has been shown to help ease pain and improve the range of
motion in people dealing with chronic non-specific neck pain-all without causing any
harmful side effects. In fact, a recent systematic review highlights how exercise plays a
key role in boosting overall function during recovery (Alshahrani et al., 2024). When
comparing types of exercises, isometric exercises tend to be more effective than general
exercises paired with cervical spine mobilization, offering better results in reducing pain,
disability, and increasing range of motion (Hayat et al., 2023). Moreover, focusing on
deep neck muscle exercises alongside traditional physiotherapy provides noticeable

improvements in pain relief, neck movement, and muscle endurance (Najafi et al., 2024).

Manual therapy, which involves hands-on techniques like manipulation and mobilization,
also proves to be a safe and effective approach to lessen pain and enhance neck mobility,
making it a solid option for those with chronic neck issues (Shamsi et al., 2024).
Combining Muscle Energy Techniques (MET) with Interferential Current Therapy (ICT)
works particularly well to reduce pain and muscle tenderness, especially in trigger points

around the upper trapezius (Satyaprakash et al., 2024).

Adding myofascial release to regular physiotherapy treatments can significantly decrease
pain and increase movement in various directions (Islam et al., 2024). And, of course,
conventional physiotherapy methods-including electrotherapy and stretching exercises-
continue to be effective in managing pain and improving daily function for people with

non-specific neck pain (Gandhi & Upadhyay, 2022)

Advanced physiotherapy techniques such as cervical traction, manual therapy,
acupuncture, and laser therapy have proven effective in reducing pain and enhancing

cervical range of motion in patients with cervical spondylosis (Kachhadiya et al., 2023).
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Other physiotherapy methods for cervical spondylosis include cryotherapy,
transcutaneous electrical nerve stimulation (TENS), exercise programs, task-specific
training, and the use of stabilometric platforms, all of which contribute to better range of
motion and muscle strength, as demonstrated in a recent case study (Sawalkar, Athawale,
& Fating, 2024). Various physiotherapy techniques, including McKenzie therapy and
regional approaches, have shown significant improvements in pain and range of motion
(Outcome Evaluation of Physiotherapy & Drug Management for Chronic Cervical

Radiculopathy, 2023; Siddique et al., 2023).

Additionally, manual Mulligan traction, when wused alongside conventional
physiotherapy, has been found effective in reducing pain and enhancing cervical range of

motion in patients with cervical spondylosis (Arul et at., 2019).

A study comparing Mulligan natural apophyseal glides (NAGs) to Grade I and II
Maitland mobilization for nonspecific neck pain found that NAGs resulted in greater
improvements in Numeric Pain Rating Scale (NPRS) and Neck Disability Index (NDI)
scores than Maitland mobilization, suggesting that NAGs effectively reduce pain and

enhances function in these patients (Hussain et al., 2016).

The patient was seated, and the cradle head and neck were kept straight. The therapist’s
hands placed the third and fourth fingers on the occiput, while the little finger was
positioned on the spinous process. The thenar eminence applied pressure, creating a
gentle force. Mulligan mobilization NAGs were performed at 2-3 hertz (for fewer than 6
repetitions) in 3 sets. The treatment was given 4 sessions per week for 4 weeks. A
physiotherapist with 2-3 years of clinical experience or additional training or knowledge
about the Mulligan’s NAGs mobilization technique applied the treatment (Hussain et al.,
2016). The duration of treatment was 4 weeks for both groups: the control group (A)
received conventional treatment, while the experimental group (B) received conventional

treatment plus the Mulligan’s NAGs mobilization technique.

Furthermore, a study comparing Mulligan mobilization with Maitland mobilization in
cervical radiculopathy concluded that Mulligan techniques were more effective in

reducing pain and restoring normal range of motion in patients (Niaz et al., 2022).
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Therefore, incorporating Mulligan's NAGs mobilization technique alongside
conventional physiotherapy can be beneficial for cervical spondylosis patients, offering
pain relief and improved functional outcomes. As a result, researchers should continue to
focus on determining the best therapeutic techniques for people with neck discomfort
(Silva et al.,2019). Patients with mechanical neck discomfort often get physical therapy
as their first course of treatment; these patients make up about 25% of all physical
therapy appointments. The treatment of choice for neck discomfort is often manual

therapy (Arjona Retamal et al., 2021).

Physiotherapy and pain medication are common nonoperative management options for
chronic neck pain like cervical radiculopathy, with this study comparing specialized
physiotherapy approaches to pain medication efficacy (Siddique et at., 2023).
Management of chronic neck pain varies based on causative conditions. Pharmacological
treatment includes NSAIDs, muscle relaxants for nociceptive pain, and tricyclic
antidepressants, pregabalin for neuropathic pain. Physiotherapy complements treatment

(Anna, Pilipovich., 2022).
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Chapter- iii Methodology

This thesis was designed to evaluate the efficacy of Mulligan’s NAGs mobilization
combined with conventional therapy in patients with cervical spondylosis. To identify the
effectiveness of this treatment regimen, various measurement tools were employed,
including the VAS scale for pain assessment, a goniometer for measuring range of
motion, manual muscle testing for evaluating muscle strength, and the neck disability

index to assess the functional disability.
3.1 Study Design

The study was a quantitative evaluation of experimental research design. Kumar, Sandhu,
and Broota, (2011) started that traditional experimental research found out the causal
relationship between independent and dependent variables and infer the findings for
generalization. In fact, the study was an experiment between different subject designs.
Mulligan’s NAGs mobilization combined with conventional 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, muscle strength and neck disability.
3.2 Study site

At the Department of Physiotherapy, Outdoor Musculoskeletal Unit, Centre for the
Rehabilitation of the Paralysed (CRP), Savar, Dhaka-1343.

3.3 Study Population

The study population will be the patients diagnosed as cervical spondylosis attend in the

musculoskeletal outpatient unit of physiotherapy department at CRP, Savar, Dhaka-1343.
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3.4 Sample Size

The sample size for this thesis was 30. These participants divided into two groups.
Among them, 15 participants were in the control group and 15 participants were in the

experimental group.
3.5 Sampling Technique
Simple Random sampling technique was used for group allocation of this study.

Subjects, who met the inclusion criteria, were taken as sample in this study. 30 patients
were conveniently selected from population. Group allocations were conducted by using
computer generated random number in the process of simple random sampling technique
as it improves internal validity of experimental research. For this process 15 patients were
randomly assigned to Experimental group comprising of treatment approaches of
cervicothoracic stabilization exercise along with conventional physiotherapy and 15
patients only conventional physiotherapy for this study. So, the divided number of
experimental groups were Control Group: 1, 17, 25, 8, 26, 15, 7, 21, 10, 22, 27, 2, 11,
18, 19; Excremental Group: 5, 24, 16, 4, 3, 14, 30, 9, 6, 23, 13, 20, 12, 29, 28

3.6 Inclusion Criteria

e Age Range Between 40 to 60 Years: This age range was selected because most
individuals begin to show spondylotic changes of the cervical spine within this
period of life (Kuo and Tadi, 2023).

e Both males and females were included: Cervical spondylosis affects both men
and women, but women are more commonly affected than male (Negi et al.,
2022).

e Chronic Neck Pain: Patients suffering from neck pain for at least 3 months were
included, as chronic neck pain is defined by suffering from neck pain for this
duration (Multanen et al., 2021).

e Radiculopathy pain: Radicular or non-radicular neck pain without acute cervical

nerve root compression (Sadeghi et al., 2022).
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3.7 Exclusion Criteria

e Age Below 40 Years and Above 60 Years

e These include active infection, inflammation, congenital spinal malformations, or
inflammatory arthritis such as ankylosing spondylitis (AS). Traumatic injury like
cervical fracture, whiplash injury, instability, subluxation, or spondylolisthesis
should be excluded. Neurological signs such as myelopathy, thoracic outlet
syndrome, presence of a cervical rib, cervicogenic headaches, or vertigo also
serve as red flags (Sadeghi et al., 2022).

e Other contraindications include radiating pain to the shoulders or upper limbs and

a history of prior cervical or upper thoracic spine surgery (Rehab et al., 2021).
3.8 Data Processing
3.8.1. Technique of data collection

During the initial session, a history, subjective and objective examination and thorough
orthopedic examination will be performed. On 0™ day cervical range of motion will be
measured using universal goniometer. Disability will be assessed by using Neck
disability index and pain on Visual Analogue Scale. Muscal strength will be measured by

using OXFORD muscle grade scale.
3.8.2 Data Collection Procedure

The study procedure was conducted by taking face to face interview. After taking the
interview of the patient at department, the patients were assessed by a graduate qualified

physiotherapist.

Data was gathered through a pre-test, intervention and post-test and the data was
collected by using a written questionnaire form. Pre-test was performed before beginning
the treatment and the intensity of pain was noted with VAS scale and NDI questionnaire
form. The same procedure was performed to take post-test at the end of 16 sessions of
treatment. The assessment form was provided to each subject before starting treatment

and after 16 sessions of treatment patient was instructed to put mark on the line of VAS
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according to their intensity of pain. The data were collected from both in experimental
and control group in front of a graduate qualified physiotherapist and verified by a
witness selected by the Head of clinical setting in order to reduce the biasness. At the end
of the study, for statistical analysis different tests were carried out to perform statistical

analysis.

3.8.3 Outcome measurement Tools

e 10 cm Visual Analogue Scale for measuring pain intensity in resting position.

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

e Manual muscle testing technique by using OXFORD muscle grade scale to assess
the muscle strength of cervical spine.

e 50 points Neck disability scale to measure the disability status among patients

with cervical Spondylosis.
Instruments and tools

Data collection tools were data collection form, informed consent form, structured
questionnaire, papers, pen and pencil. Universal Goniometer, Towels, IIR, TENS, Neck

Disability Index, VAS scale.
3.8.4 Data Analysis

Data was calculated by using descriptive statistics for demographic questionnaire and
inferential statistics for group differences through statistical package for social science

(SPSS) version 26.
3.8.5 Statistical Test

According to Hicks (2009), experimental studies with the different subject design where
two groups are used and each tested in two different conditions and the data is nominal or
scale and should be analyzed with unrelated t test. Between groups pain, range of motion,
was analyzed by unrelated t -test and muscle strength and neck disability were analyzed

by Mann-Whitney U-test. The within group analysis of muscle strength and neck
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disability was done by Wilcoxon signed rank test and pain, range of motion was analyzed

by related t-test.

3.8.6 Level of Significance

€69 [(wel]

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.
Experimental Group

Experimental Group was given Mulligan’s NAGs mobilization along with conventional
physiotherapy. Conventional physiotherapy was common treatment protocol for both
groups. But Mulligan’s NAGs mobilization was given along with conventional
physiotherapy given by single qualified physiotherapist who is experienced in Mulligan’s

NAGs mobilization technique.

3.9 Ethical consideration

The proposal of the dissertation including methodology was approved by Institutional
Review Board and obtained permission from the concerned authority of ethical
committee of Bangladesh Health Professions Institute (BHPI). 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. Again,
before the beginning of the data collection, the researcher obtained the permission
ensuring the safety of the participants from the concerned authorities of the clinical
setting and was allotted with a witness from the authority for the verification of the
collected data. The researcher strictly maintained the confidentiality regarding

participant’s condition and treatments.
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3.10 Informed Consent

The researcher obtained informed consent from all subjects participating in the study,
with each participant signing an informed consent form. They were informed of their
right to consult an external doctor if they felt that the treatment was insufficient or if their
condition worsened. Participants were also made aware that they could choose not to
answer any questions during the study and could withdraw their consent and discontinue
participation at any time without it impacting their treatment in the physiotherapy
department. They would continue to receive the same level of care. Additionally, each
subject had the opportunity to discuss any concerns with senior authority or

administration at the CRP and have their questions answered to their satisfaction.
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Chapter- iv Result

Table -1: Comparison of baseline characteristic of participations

Variable(s) Experimental Control p
group (n=15) group(n=15)
Age, mean (SD), years 50.06+9.4 48.87 £ 8.1 0.71
Gender Male 9; 60% Male 9; 60%
Female:6; 40% Female:6; 40%
Duration of pain 14.53 +£17.32 10.06 +9.45 0.287
(month), SD
Weight (kg), mean (SD) 62.13 £6.87 64.47+£9.8 0.354
Height (cm), mean (SD) 164 + 04 163+14 0.73
BMI (kg/m2), SD 23.29+£2.1 23.51£3.28 0.027
NDI mean (SD), Pretest 32.80+9.5 30.86 £7.8 0.308

Table 1 compares the baseline characteristics of participants between experimental and
control group. In addition, two groups did not show significant differences at baseline
regarding demographic characteristics and disease-related parameters. In experimental
group, the mean age (= SD) of the participants was 50.06 (= 9.4) years and in control
group 48.87 + 8.1 years. In experimental group the mean ratio of male was 60 % and
female ratio was 40% and in control group the man ratio was 60% and female was 40%.
In addition, mean weight (£ SD) in experimental group was 62.13 + 6.87 kg and 64.47 +
9.8 kg. Mean height (= SD) was 164 + 04 cm in experimental group and in contrast
163+14 in control group participants. Mean (= SD) BMI in experimental group was 31.93
+ 10 and in contrast mean (= SD) in control was 30.86 +7.8 and Mean NDI in
experimental group was 32.80 + 9.5 and in contrast mean (+ SD) in control was 30.86

+7.8.
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4.0 Sociodemographic information

4.1: Gender distribution of participants

Among 30 participants, men were 18 and female were 12 In control group (male 9 and

female 6), in experimental group (male 9 and female 6).

GENDER OF THE PARTICIPANTS

Female

Figure-1: Gender of the participants

4.2. Cross tabulation between sex and category of participants

Table 2: Cross tabulation between sex and category of participants

Category of

Experimental group

EMale
BEFemale

Participants

Control group

Sex of the Male 60% 60%
participants Female 40% 40%
Total

Table -2: Cross tabulation between sex and category of participants
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Table 2 showed cross tabulation between sex and category of participants (Percentages)
and found that among all participants, there was equal number, Among the 30
participants, 60% were men (18 participants), and 40% were women (12 participants). In
both the control and experimental groups, the gender distribution was identical, with each

group comprising 9 men (60%) and 6 women (40%).

4.3 Occupation of the participants

Occupation of the participants
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Figure-2: Occupation of the participants

Among 30 participants, "Occupation of the Participants, 10 (5 in control and 5 in
experimental) was housewife, 5 (3 in control and 2 in experimental) Business owners.
Laborers were more common in (lin control and 3 in the experimental). 3 (0 in control
and 2 in the experimental) Public and government workers. 2 (1 in control and 1 in the
experimental) were Govt. Workers. 2 (2 in control and 0 in the experimental) were retired
persons and 2 (2 in control and 0 in the experimental) were farmers. And 2 (1 in control
and 0 in the experimental) was teacher and 1 (0 in control and 1 in the experimental) was

diver.

29



4.4 Education level of the participants
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Figure-3: Education level of the participants

Among 30 participants, the education level distribution was as follows: 1 (1 in control
and 0 in experimental) participant was illiterate. Primary education was completed by 8
participants (5 in control and 3 in experimental). Secondary education was the most
common level, with 10 participants (3 in control and 7 in experimental). Higher
secondary education was achieved by 5 participants (3 in control and 2 in experimental).
Graduation was completed by 5 participants (2 in control and 3 in experimental), and 1

participant in the control group had postgraduate education.

4.5 Hypertension (HTN) of the participants

Hypertension among the perticipants
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5
0
Yes No
M Experimental group 6 9
M Control Group 9
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Figure - 4: Hypertension (HTN) of the participants

Among n=15 participants of experimental group, n=6 had suffering hypertension and 9
had been not suffering hypertension. In control group, among 15 of the participants, 9

had been suffering from hypertension and 6 had not suffering from HTP.

4.6 Diabetes Mellitus (DM) among participants

Diabetes Mellitus among the participants
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Figure-5: Diabetes Mellitus (DM) among participants

Among n=15 participants of experimental group, n=6 had suffering DM and 9 had been
not suffering hypertension. In control group, among 15 of the participants, 3 had been

suffering from DM and 12 had not suffering from DM.
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4.7 BMI of the participants
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Figure-6: BMI of the participants

The figure 6 showed, among the participations, in expremental group, underweight 2,

healthy weight 8, over weight 3 and obisity 2 . on the other hand in control group

underweight 2, healthy weight 9, over weight 4 and obisity 2 .

4.7 Causes of pain among category of participants

Table 3: Cross tabulation between causes and category of participants

Category of Participants Total
Excremental Control

Due to Trauma 4 1 5

Due to lifting heavy weight 2 3 5

Due to bad working posture 4 5 9

Due to Degenerative change 4 6 10

Others 1 0 1
Total 15 15 30

Table-3: Causes of pain among category of participants
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Among 30 participants, 10 were affected by cervical spondylitis due to degenerative
changes, (with 6 in control group and 4 in experimental group). A history of poor
working posture was noted in 9 participants, (5 in the control group and 4 in the
experimental). 5 participants (3 control and 2 experimental) reported complaints related
to lifting heavy weights. Additionally, 5 participants (1 control and 4 experimental)
attributed their condition to traumatic injuries. There was 1 case attributed to other

complications.

4.8 Sever affected side of neck pain of the participant

Sever Side of Neck Pain
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H Control 8 7

M Experimental  ® Control

Figure-7: Sever affected side of neck pain

Among 30 participants, 17 (8 in control and 9 in experimental group) had been suffering
severe pain in right side rather than left side on the other hand 13 (7 in control and 7 in

experimental group) had been suffering in left side rather than right side of neck pain.
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4.9 Pain radiates to the shoulder

Pain radiate to Sholder
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Figure- 8: Pain radiates to the shoulder

Among 30 participants, 17 (9 in experimental group and 8 in control group) the pain
radiates to shoulder, and 13 (6 in experimental group and 7 in control group) did not

radiates pain to shoulder.

4.10 Pain the most commonly (side) spread below the Neck

Pain spread in (side)

10
8
6
4
2
0
Right Left
M Experimental 9 6
m Control 8 7

M Experimental  m Control

Figure-9: Pain the most commonly (side) spread below the Neck
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Among 30 participants, 17 (9 in experimental and 8 in control) pain spread the most
(side) in right side. And 13 (6 in experimental and 7 in control) pain spread the most

(side) in left side.

4.11 Cross tabulation between dominant side of pain between neck and shoulder

within experimental and control group

Category of Participants Total

Experimental Control

Dominant Neck pain is more than 6 9 15
pain area  shoulder girdle

between

neck and  Shoulder girdle is more 8 5 13
shoulder than neck

Neck pain and shoulder 1 1 2

girdle pain are equal

Total 15 15 30

Table 4: Cross tabulation between dominant side of pain between neck and shoulder

within experimental and control group

Among the 30 participants, 15 (9 in control and 6 in experimental) participants
complained neck pain is more than shoulder girdle, 13 (8 in control and 5 in
experimental) complained shoulder girdle is more than neck and 2 (1 in control and 1 in

experimental) complained neck pain and shoulder girdle pain are equal.
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4.12 Cross tabulation between dominant side of increasing pain between neck and

shoulder within experimental and control group

Category Participants Total
of

Excremental Control

Neck forward bending 10 7 17

Neck backward bending 3 0 0

Neck turning to right 1 5 6

Neck turning to left 0 2 2

Raising from lying 1 1

Raising from sitting 0 0 0
Total 15 15 30

Table 5: Cross tabulation between dominant side of increasing pain between neck and

shoulder within experimental and control group

Among the 30 participants, 17 (7 in control and 10 in experimental) participants
complained Neck forward bending, 6 (5 in control and 1 in experimental) complained
Neck turning to right and 3 (3 in control and 0 in experimental) complained Neck
backward bending and 2 (2 in control and 0 in experimental) complained Neck turning to
left and (1 in control and 1 in experimental) Raising from lying and there was on

complained in Raising from sitting direction
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4.13 Cross tabulation between dominant side of increasing pain between neck and

shoulder within experimental and control group

Category of  Participants Total
Experimental Control

Neck forward bending 3 0 3

Neck backward bending 10 7 17

Neck turning to right 2 1 3

Neck turning to left 0 6 6

Raising from lying 0 0 0

Raising from sitting 0 1 1
Total 15 15 30

Table 6: Cross tabulation between dominant side of increasing pain between neck and

shoulder within experimental and control group

Among the 30 participants, 17 (7 in control and 10 in experimental) participants
complained Neck backward bending, 6 (6 in control and 0 in experimental) complained
Neck turning to left and 3 (0 in control and 3 in experimental) complained Neck forward
bending and 3 (2 in control and 1 in experimental) complained Neck turning to right and
(1 in control and 0 in experimental) Raising from sitting and there was on complained in

Raising from lying direction.
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4.14 Cross tabulation the perform involving neck between Experimental and control

group
Category of Participants Total
Experimental Control
Highly repetitive work 7 5 12
Perform Forceful exertions 0 5 5
involving
neck pain High level of static 3 0 3
contractions
Prolonged static loads 4 3 7
Extreme postures / 1 2 3
awkward posture
Total 15 15 30

Table: 7 Cross tabulation the perform involving neck between experimental and control

group

Among 30 participants, 12, (5 in control group and 7 in experimental group) Highly

repetitive work, 7 (3 in control and 4 in experimental) complained Prolonged static loads

and 5 (5 in control and 0 in experimental) complained Forceful exertions and 3 (0 in

control and 3 in experimental) complained High level of static contractions and 3 (2 in

control and 1 in experimental) Extreme postures / awkward posture which involving neck

pain.
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4.15 Time of worse pain

Time of worse pain

5 5
4 4
33
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0
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Figure 10: Time of worse pain

Figure 10 showed that in experimental group, among the 15 participations (n=5) had
worse pain at morning, (n=5) had no one as the day progress, (n=0) at evening, (n=3) at
night and (2) had worse pain all the day. Beside among the 15 participations (n=4) had
worse pain at morning, (n=4) had as the day progress, (n=2) at evening, (n=3) at night

and (n=2) had worse pain all the day.
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4.16 Association between patient’s rated pain (cm) and BMI, diabetes mellitus and

hypertension
Variable 1 Variable 2 p value Comments
BMI 0.215 No significant
association
Patient rated Diabetes mellitus 0.477 No significant
general pain (cm) association
Hypertension 0.264 No significant
association

Table 8: showed that there was no statistically significant association between patient
rated general pretest pain (cm) and BMI (p=0.215), diabetes mellitus (p=0.477) and
hypertension (0.264).
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4.17 Pretest and posttest score of patients rated pain (cm) in general

Table 9: Comparison of pretest and posttest patient rated pain in experimental and

control group

Control Experimental

Pre test Post test

Pretest Post test Difference Pretest Post Differenc

test e

C1 7.80 2.00 5.8 E1 5.00 1.50 3
C2 4.00 1.00 3.0 E2 7.00 1.80 6
C3 7.00 1.00 6.0 E3 7.00 2.30 5.7
C4 5.70 1.00 4.7 E4 9.00 1.00 8.0
Cs 6.30 2.00 43 ES 6.00 1.20 4.8
Co 6.30 1.60 4.7 Eé6 7.80 0.00 7.8
Cc7 8.40 1.80 6.6 E7 6.00 1.20 4.8
C8 6.00 2.50 3.5 E8 7.80 0.00 7.8
C9 6.80 1.20 5.6 E9 6.00 1.30 4.7
C10 7.50 2.80 4.7 E10 9.00 1.00 8.0
C11 6.40 2.20 4.2 Ell 5.40 1.60 3.8
C12 7.80 1.00 6.8 E12 7.80 1.50 6.3
C13 7.20 3.60 3.6 E13 7.20 1.00 6.2
C14 6.70 3.00 3.7 E14 5.80 0.00 5.8
C15 5.50 3.00 2.5 E15 4.60 0.00 4.6
Tota Tota
1=15 =15
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4.18 Visual analog scale (VAS) within control and experimental group

Table 10: Visual analog scale (VAS) of the participants within experimental and control

group
Experimental Group Control Group
Variable t Sig. t Sig.
(2-tailed) (2-tailed)
Visual analog scale 14.35 0.000%*** 13.89 0.000%#**
(VAS)

The paired t test for experimental group provides t value = 14.35 with p value = 0.000
(Table -10). Therefore, the test is highly significant at any reasonable level of significant.
Hence, we have very strong evidence to conclude that the difference in before-after

values is considered statistically significant.

One the other hand, the paired t test for experimental group provides t value = 13.89 with
p value = 0.000 (Table -10). Therefore, the test is highly significant at any reasonable
level of significant. Hence, we have very strong evidence to conclude that the difference

in before-after values is considered statistically significant.
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4.19 Visual analog scale (VAS) between experimental and control group

Table 11: Visual analog scale (VAS) of the participants between experimental and control

group
Variables Unpaired df Sig.

t (2-tailed)
Visual analog scale 33 28 0.003***
(VAS)

We note that we have violated the homogeneity assumption of variances. The observed t
value (t=3.3) has a p value of 0.003 which is less than 0.05 with degree of freedom 28
(Table 9). Therefore, the test is significant at 5% level of significance. Therefore, the test
is significant at 5% level of significant. Hence, we concluded that there is significant

difference in the efficacy of these two treatments in case of pain.
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4.20 Cervical Spine Range of Motions (degree) in Pretest and Posttest Score of

Experimental and Control Group

Table 12: Cervical spine range of motions (ROM) (degree) at pretest and posttest level

with mean difference

Experim Group Control  Group

ental
Movement Pretest  Post Difference  Pretest Posttest Difference

test

Flexion, mean 31.60 54.33 22.73 32.87 47.47 14.60
(degree)
Extension, 34.53 63.47 28.94 36.60 52.4 15.80
mean (degree)
Right Side 28.8 42.27 13.47 27.07 39.33 12.26
flexion, mean
(degree)
Left Side 27.2 42.67 15.47 28.60 39.53 10.93
flexion, mean
(degree)
Right 36.53 62.07 25.54 38.26 50.27 12.01
Rotation,
mean (degree)
Left Rotation, 37.53 65.07 27.54 40.00 52.73 12.73

mean (degree)

Table 12 showed mean differences of cervical range of motion (degree) between
experimental and control group. In addition, each type of movements showed small

amount mean difference in experimental group compared with control group.
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4.21 Flexion of cervical spine between control and experimental group

Table 13: Statistical outcome of flexion (degree) between control and experimental group

Unpaired df P 95%
Confidence
t Interval
Lower Upper
Difference -3.67 28 0.001** -10.28 -2.92

between control
and experimental
group in flexion

(degree)

The table describe the t-value is (-3.67) for (df)= 28 and the calculated ¢ = (-3.67) is
larger than value is -14.87, that has an associated probability level of 0.1%. This means
that the probability of random error being responsible for the outcome of this experiment
was 0.1 in 100. As the usual cut- off point for claiming support for the experimental

hypothesis was 0.5% and it could be said that the result was statistically significant.

This means that difference between experimental group treatment (Mulligan’s NAGs
along with conventional physiotherapy) and control group treatment (conventional
physiotherapy) was significant i. e. improvement occur in the experimental group were
more than control group. They differ significantly as experimental group improvement

was more than control group.
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4.22 Flexion of cervical spine within control and Experimental group

Table 14: Statistical outcome of flexion (degree) within control and Experimental group

Mean Std. 95% Interval Paired df p
Deviation Confidence
t- test
Lower Upper
Flexion -14.87  7.68 -19.12 -10.61 -7.5 14 0.000
(degree) of
cervical spine
(control
group)
Flexion -22.73  7.89 -27.11 -18.37 -11.15 14 0.000
(degree) of
cervical spine
(Experimental
group)

Table 14: showed that within group analysis of cervical flexion (degree), the

improvement of ROM was highly significant and in fact in control group (p= 0.000) and

Experimental group (p= 0.000).
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4.23 Extension of cervical spine within control and Experimental group

Table 15: Statistical outcome of extension (degree) within control and Experimental

group
Unpaired df 95% Interval
Confidence
t-test
Lower Upper
Difference -5.17 28 -15.03 -7.10

between control
and
Experimental
group in
extension

(degree)

The t-value is -5.17 with (df)= 28 and a p-value of 0.00, the t value is smaller than the p-
value (0.00) and less than (-15.8) that has an associated probability level of 0.71%. This
means that the probability of random error being responsible for the outcome of this

experiment was 0.00 in 100. As the usual cut- off point for claiming support for the

experimental hypothesis was 0.5% and it could be said that the result was statistically.

This means that difference between experimental group treatment (Mulligan’s NAGs
along with conventional physiotherapy) and control group treatment (conventional
physiotherapy) was significant i. e. improvement occur in the experimental group were

more than control group. They differ significantly as experimental group improvement

was more than control group.
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4.24 Extension of cervical spine within control and Experimental group

Table 16: Statistical outcome of extension (degree) within control and Experimental

group
Mean Std. 95% Paired df p
Deviation Confidence t
Interval
Lower Upper
Extension -15.8 7.84 -20.14 -11.45  -7.8 14 0.000
(degree) of
cervical spine
(control
group)
Extension -28.93 8.65 -33.73 2414 -1295 14 0.000
(degree) of
cervical spine
(Experimental
group)

Table 16: showed that within group analysis of cervical extension (degree), the
improvement of ROM was highly significant and in fact in control group (p= 0.000) and
Experimental group (p= 0.000).
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4.25 Right side flexion of cervical spine between control and Experimental group

Table 17: Statistical outcome of right-side flexion (degree) within control and

Experimental group

Unpaired df P 95% Interval
Confidence
t
Lower Upper
Difference -3.13 28 0.004%** -4.85 -1.014

between
control and
Experimental
group in Right
side flexion

(degree)

The t-value is -3.13 with (df)= 28 and a p-value of 0.004 that t value is smaller than the p-
value (0.004) that has an associated probability level of 0.04%. This means that the
probability of random error being responsible for the outcome of this experiment was
0.01 in 100. As the usual cut- off point for claiming support for the experimental

hypothesis was 0.5% and it could be said that the result was statistically significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs
along with conventional physiotherapy) and control group treatment (conventional
physiotherapy) was significant i. e. improvement occur in the Experimental group were
more than control group. They differ significantly as experimental group improvement

was more than control group.
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4.26 Right side flexion of cervical spine within control and Experimental group

Table 18: Statistical outcome Right side flexion of cervical spine within control and

Experimental group

Mean  Std. 95% Paired df p
Deviation Confidence t
Interval
Lower Upper
Rt side -12.27 6.07 -15.63 -8.90 -7.82 14 0.000
flexion
(degree) of
cervical spine
(control
group)
Rt side -13.47 -6.22 -10.02 -1691  -8.38 14 0.000
flexion
(degree) of
cervical spine
(Experimental
group)

Table 18 showed that within group analysis of cervical extension (degree), the
improvement of ROM was highly significant and in fact in control group (p= 0.000) and
Experimental group (p= 0.000).
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4.27 Left side flexion of cervical spine between control and Experimental group

Table 19: Statistical outcome of left side flexion (degree) control and Experimental

group
Unpaired df 95% Interval
Confidence
t
Lower Upper
Difference -3.412 28 0.002%** -5.01 -1.25
between

control and
Experimental
group in Left
side flexion

(degree)

The t-value is -3.412 with (df)= 28 and a p-value of 0.002, t value is smaller than the p-

value (0.013) that has an associated probability level of 0.01%. This means that the

probability of random error being responsible for the outcome of this experiment was

0.02 in 100. As the usual cut- off point for claiming support for the experimental

hypothesis was 0.5% and it could be said that the result was statistically significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs

along with conventional physiotherapy) and control group treatment (conventional

physiotherapy) was significant i. e. improvement occur in the Experimental group were

more than control group. They differ significantly as experimental group improvement

was more than control group.

51



4.28 Left side flexion of cervical spine within control and Experimental group

Table 20: Statistical outcome left side flexion of cervical spine within control and

Experimental group

Mean Std. 95% Paired df p
Deviati Confidence t
on Interval
Lower Upper
Ltside flexion -11.46  4.34 -13.87 -9.06 -10.23 14 0.000
(degree) of
cervical spine
(control group)
Ltside flexion -15.46  6.96 -19.31 -11.61  -8.61 14 0.000
(degree) of
cervical spine
(Experimental
group)

Table 20: showed that within group analysis of cervical extension (degree), the
improvement of ROM was highly significant and in fact in control group (p= 0.000) and
Experimental group (p= 0.000).
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4.29 Right side rotation of cervical spine between control and Experimental group

Table 21: Statistical outcome of Right-side rotation (degree) within Experimental and

control group

Unpaired df P 95% Interval
Confidence
t
Lower Upper
Difference -8.64 28 0.00 -14.59 -9.00
between
Experimental

and control
group in Rt
Rotation

(degree)

The t-value is -8.64 with 28 degrees of freedom (df) and a p-value of 0.00, t value is
smaller than the p-value (0.00) that has an associated probability level of 0.00%. This
means that the probability of random error being responsible for the outcome of this
experiment was 0.00 in 100. As the usual cut- off point for claiming support for the
experimental hypothesis was 0.5% and it could be said that the result was not statistically

significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs
along with conventional physiotherapy) and control group treatment (conventional
physiotherapy) was significant i. e. improvement occur in the Experimental group were
more than control group. They differ significantly as experimental group improvement

was more than control group.
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4.30 Right Rotation of cervical spine within control and Experimental group

Table 22: Statistical outcome Rt Rotation of cervical spine within control and

Experimental group

Mean  Std. 95% Paired df p
Deviatio Confidence t
n Interval
Lower Upper

Rt Rotation -12.00 4.02 -14.22 -9.77 -11.57 14 0.000
(degree)
(degree) of
cervical spine
(control group)
Rt Rotation -25.53 572 -28.7 -2236  -17.29 14 0.000
(degree) of
cervical spine
(Experimental
group)

Table 22 showed that within group analysis of cervical extension (degree), the
improvement of ROM was highly significant and in fact in control group (p= 0.000) and
Experimental group (p= 0.000).
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4.27 Left side rotation of cervical spine between control and Experimental group

Table 23: Statistical outcome of Left side rotation (degree) within Experimental and

control group

Unpaired df P 95% Interval
Confidence
t
Lower Upper
Difference -7.45 28 0.00 -15.72 -8.94
between
Experimental

and control
group in Left
side rotation

(degree)

The t-value is -7.45 with 28 degrees of freedom (df) and a p-value of 0.00, t value is
smaller than the p-value (0.00) that has an associated probability level of 0.0%. This
means that the probability of random error being responsible for the outcome of this
experiment was 0.00 in 100. As the usual cut- off point for claiming support for the
experimental hypothesis was 0.5% and it could be said that the result was not statistically

significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs
along with conventional physiotherapy) and control group treatment (conventional
physiotherapy) was significant i. e. improvement occur in the Experimental group were
more than control group. They differ significantly as experimental group improvement

was more than control group.
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4.28 Left Rotation of cervical spine within control and Experimental group

Table 24: Statistical outcome Rt Rotation of cervical spine within control and

Experimental group

Left rotation = Mean Std. 95% Paired df p
Deviation Confidence t
Interval
Lower Upper
Left Rotation  -12.73 6.87 -16.53 -8.92 717 14 0.000
(degree)
(degree) of

cervical spine

(control group)

Left Rotation ~ -27.53 5.93 -24.25 -17.95  -1795 14 0.000
(degree) of
cervical spine

(Experimental

group)

Table 24 showed that within group analysis of cervical extension (degree), the
improvement of ROM was highly significant and in fact in control group (p= 0.000) and
Experimental group (p= 0.000).
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4.29 Mean Difference of Cervical Spine Muscle Strength (OXFORD GRADE) in

Pretest and Posttest Score of Control experimental Group

Table 25: Mean pretest and posttest changes of muscle strength (manual muscle testing

score) of cervical spine between control and Experimental group

Cervical Experime-  group Control group
muscles ntal

Pretest Posttest Difference  Pretest  Posttest Difference
Flexor, mean 4.00 4.87 0.87 4.07 4.87 0.87
Extensor, 3.93 4.80 0.87 4.20 4.93 0.73
mean
Side flexor 3.73 4.80 1.07 4.00 4.87 0.87
(Right),
mean
Side flexor 3.39 4.87 1.48 4.13 4.80 0.67
(Left), mean
Rotator 3.73 5.00 1.27 4.07 4.87 0.80
(Right),
mean
Rotator 4.00 4.93 0.93 4.20 4.87 0.67

(Left), mean

Table 23 showed mean differences of cervical muscle strength (manual muscle testing by
OXFORD muscle grade scale) between Experimental and control group. In addition,
each muscle group showed lower mean difference in Experimental group compared to

control group.
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4.30 Cervical spine flexor muscle strength between Experimental and control group

Table 26: Rank and test statistics of cervical flexor muscle strength between

Experimental and control group

Category of N Mean of Mean Mann- p
Participants post-test Rank  Whitney
Muscle U Score
grade
flexion
Difference Control 15 0.73 14.93
between
Experimental
and co.ntrol 104 0.586
group in
cervical spine  Experimental 15 0.87 16.07

flexor muscle

strength

Table 26 described that the calculated value of U is 104 for flexor muscle strength and the
table value of U for nl= 15 and n2= 15 is 104 for 0.586 in one tailed hypothesis. From
the calculated value (U= 104), it is clear that U value between Experimental and control
groups did not have an associated probability level which was more than 0.05. Therefore,
the result was not significant for one tailed hypothesis. Since the p value was more than
5% the result was said to be not significant. This means that difference between
Experimental group treatment (Mulligan’s NAGs along with conventional) and control

group treatment (usual care only) was not significant.
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4.31 Cervical spine flexor muscle strength within control group

Table 27: Rank and test statistics of cervical flexor muscle strength within control group

Test statistics
(Wilcoxon

signed-rank

test)
N Mean rank Sum of Based on p
Ranks negative
ranks Z

Flexor muscle 15
strength (posttest)
- Flexor muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.00 66.00 -3.207 0.001
Ties 4
Total 15

Table 27 described the grade on the comparison of participant’s pre and post cervical
flexor muscle strength score. The table’s legend showed that any participants did not have
decreased muscle strength after application of combination of with conventional
treatment in control group. In addition, 11 participants had higher muscle strength deficit
score before application of conventional treatment compare with after application of
conventional treatment. Besides, 4 participants had equal amount of muscle strength

before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks conventional treatment session showed a
statistically significant change in cervical flexor muscle strength among individuals with

cervical spondylosis patients (Z=-3.207, p= 0.001).
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4.32 Cervical spine flexor muscle strength within experimental group

Table 28: Rank and test statistics of cervical flexor muscle strength within experimental

group
Test statistics
(Wilcoxon signed-
rank test)
N Mean Sum of Based on negative p
rank Ranks ranks Z
Flexor muscle 15
strength (posttest) -
Flexor muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 10 5.50 55.00 -2.92 0.004
Ties 5
Total 15

Table 26 described the grade on the comparison of participant’s pre and post cervical
flexor muscle strength score. The table’s legend showed that any participants did not have
decreased muscle strength after application of Mulligan’s NAGs along with conventional
treatment in experimental group. In addition, 10 participants had higher muscle strength
deficit score before application of Mulligan’s NAGs with conventional treatment in
experimental group compare with after application of conventional treatment. Besides, 5
participants had equal amount of muscle strength before and after treatment in

experimental group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks experimental treatment session showed a
statistically significant change in cervical flexor muscle strength among individuals with

cervical spondylosis patients (Z= -2.92, p= 0.004).
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4.33 Cervical spine extensor muscle strength between Experimental and control

group

Table 29: Rank and test statistics of cervical extensor muscle strength between

Experimental and control group

Category of N Mean of Mean
Participants posttest Rank
Muscle
grade
extension
Difference Control 15 0.73 16
between
Experimental
and control
group in
cervical
spine
extension Experimental 15 0.87 15
muscle
strength

Table 29 described that the calculated value of U is 105 for flexor muscle strength and the
table value of U for nl= 15 and n2= 15 is 105 for 0.63 in one tailed hypothesis. From the
calculated value (U= 105), it is clear that U value between experimental and control
groups did not have an associated probability level which was more than 0.05. Therefore,

the result was not significant for one tailed hypothesis. Since the p value was more than

5% the result was said to be not significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs

combined with conventional therapy) and control group treatment (conventional therapy

only) was not significant.
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4.34 Cervical spine extensor muscle strength within control group

Table 30: Rank and test statistics of cervical extensor muscle strength within Control

group

Test statistics signed-rank

test)
(Wilcoxon
N Mean Sum of Based on p
rank Ranks negative
ranks Z

Extension muscle
strength (posttest)
— extension muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.00 66.00 -3.32 0.001
Ties 4
Total 15

Table 30 described the grade on the comparison of participant’s pre and post cervical
extensor muscle strength score. The table’s legend showed that any participants did not
have decreased muscle strength after application of usual care. In addition, 11
participants had higher muscle strength deficit score before application of conventional

compare with after usual care. Besides, 4 participants had equal amount of muscle

strength before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks conventional treatment session showed a

statistically significant change in cervical extensor muscle strength among individual

patient with cervical spondylosis (Z=-3.32, p=0.001).
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4. 35 Cervical spine extensor muscle strength within experimental group.

Table 31: Rank and test statistics of cervical extensor muscle strength experimental group

Test statistics

(Wilcoxon signed-rank

test)
N Mean Sum Based on negative p
of ranks Z
rank Ranks
Extension muscle
strength (posttest)
extension muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.00 66.00 -3.13 0.002
Ties 4
Total 15

Table 31 described the grade on the comparison of participant’s pre and post cervical
extensor muscle strength score. The table’s legend showed that any participants did not
have decreased muscle strength after application of Mulligan’s NAGs mobilization
combined with conventional therapy. In addition, 11 participants had higher muscle
strength deficit score before application of Mulligan’s NAGs mobilization combined with
conventional therapy compare with after conventional therapy. Besides, 4 participants

had equal amount of muscle strength before and after treatment in experimental group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (Mulligan NAGs mobilization combined
with conventional) treatment session showed a statistically significant change in cervical
extensor muscle strength among individual patient with cervical spondylosis (Z= -3.12,

p=0.002).
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4.36 Cervical spine right side flexor muscle strength between Experimental and

control group

Table 32: Rank and test statistics of cervical extensor muscle strength between

Experimental and control group

Category of N Mean of Mean Mann- p
Participants posttest Rank  Whitney
Right Side U Score
flexion
muscle
grade
Difference Control 15 0.87 16.50
between
Experimental
and control
group in
cervical spine 97.50 0.291
Right Side Experimental 15 1.07 14.50

flexion muscle

strength

Table described that the calculated value of U is 97.50 for flexor muscle strength and the
table value of U for nl= 15 and n2= 15 is 97.50 for 0.291 in one tailed hypothesis. From
the calculated value (U= 97.5), it is clear that U value between experimental and control
groups did not have an associated probability level which was more than 0.05. Therefore,
the result was not significant for one tailed hypothesis. Since the p value was more than

5% the result was said to be not significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs
combined with conventional therapy) and control group treatment (conventional therapy

only) was not significant.
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4.37 Cervical spine right side flexor muscle strength within control group

Table 33: Rank and test statistics of Right-Side flexion muscle strength within Control

group
Test statistics
(Wilcoxon signed-
rank test)
N Mean Sum of  Based on negative p
rank Ranks ranks Z
Right Side flexion
(MS) (posttest) -
Right Side flexion
(MS) (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.00 66.00 -3.13 0.002
Ties 4
Total 15

Table 33 described the grade on the comparison of participant’s pre and post Right-Side
flexion muscle strength score. The table’s legend showed that any participants did not
have decreased muscle strength after application conventional therapy. In addition, 11
participants had higher muscle strength deficit score before application of conventional
therapy compare with after conventional therapy. Besides, 4 participants had equal

amount of muscle strength before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (conventional) treatment session showed a
statistically significant change in cervical Right-Side flexion muscle strength among

individual patient with cervical spondylosis (Z=-3.13, p= 0.002).
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4.38 Cervical spine right side flexor muscle strength within experimental group.

Table 34: Rank and test statistics of cervical extensor muscle strength experimental group

Test statistics

(Wilcoxon signed-

rank test)
N Mean rank Sum of Based on negative p
Ranks ranks Z
Right Side flexion
MS (posttest) -
Right Side flexion
MS (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 13 7.00 91.00 -3.36 0.001
Ties 2
Total 15

Table described the grade on the comparison of participant’s pre and post cervical
extensor muscle strength score. The table’s legend showed that any participants did not
have decreased muscle strength after application of Mulligan’s NAGs mobilization
combined with conventional therapy. In addition, 13 participants had higher muscle
strength deficit score before application of Mulligan’s NAGs mobilization combined with
conventional therapy compare with after conventional therapy. Besides, 2 participants

had equal amount of muscle strength before and after treatment in experimental group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (Mulligan’s NAGs mobilization combined
with conventional) treatment session showed a statistically significant change in cervical
Right Side flexion muscle strength among individual patient with cervical spondylosis

(Z=-3.36, p= 0.001).
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4.39 Cervical spine Left side flexion muscle strength between Experimental and

control group

Table 35: Rank and test statistics of cervical extensor muscle strength between

Experimental and control group

Difference
between
Experimental
and control
group in
cervical spine
Left Side
flexion
muscle

strength

Table described that the calculated value of U is 105.0 for flexor muscle strength and the
table value of U for nl= 15 and n2= 15 is 105 for 0.630 in one tailed hypothesis. From
the calculated value (U= 105), it is clear that U value between experimental and control
groups did not have an associated probability level which was more than 0.05. Therefore,
the result was not significant for one tailed hypothesis. Since the p value was more than

5% the result was said to be not significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs

combined with conventional therapy) and control group treatment (conventional therapy

Categoryof N Mean of Mean

Participants posttest Rank
flexor

Control 15 0.67 16.00

Experimental 15 1.48 15.00

only) was not significant.
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4. 40 Left side flexion muscle strength within control group

Table 36: Rank and test statistics of cervical extensor muscle strength within Control

group

Test statistics

(Wilcoxon signed-

rank test)
N Mean Sum of  Based on negative p
rank Ranks ranks Z
Left side flexion
muscle strength
(posttest) — Left side
flexion muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.00 66.00 -3.36 0.001
Ties 4
Total 15

Table 36 described the grade on the comparison of participant’s pre and post cervical Left
side flexion muscle strength score. The table’s legend showed that any participants did
not have decreased muscle strength after application conventional therapy. In addition, 11
participants had higher muscle strength deficit score before application of conventional
therapy compare with after conventional therapy. Besides, 4 participants had equal

amount of muscle strength before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (conventional) treatment session showed a
statistically significant change in cervical Left side flexion muscle strength among

individual patient with cervical spondylosis (Z=-3.36, p=0.001).
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4.31 Cervical Left side flexor muscle strength within experimental group.

Table 37: Rank and test statistics of Left side flexor muscle strength experimental group

Test statistics

(Wilcoxon signed-

rank test)
N Mean Sum of  Based on negative p
rank Ranks ranks Z
Left side flexion
MS (posttest) —
Left side flexion
MS (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 12 6.50 78.00 -3.28 0.001
Ties 3
Total 15

Table 37 described the grade on the comparison of participant’s pre and post cervical left
Side flexor muscle strength score. The table’s legend showed that any participants did not
have decreased muscle strength after application of Mulligan’s NAGs mobilization
combined with conventional therapy. In addition, 13 participants had higher muscle
strength deficit score before application of Mulligan’s NAGs mobilization combined with
conventional therapy compare with after conventional therapy. Besides, 2 participants

had equal amount of muscle strength before and after treatment in experimental group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (Mulligan’s NAGs mobilization combined
with conventional) treatment session showed a statistically significant change in cervical
left Side flexion muscle strength among individual patient with cervical spondylosis (Z=
-3.28, p=0.001).
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4.32 Cervical spine Rt side rotator muscle strength between Experimental and

control group

Table 38: Rank and test statistics of cervical Rt side rotator muscle strength between

Experimental and control group

Category of N Mean of  Mean
Participants posttest Rank
flexor

Difference Control 15 0.80 14.00

between

Experimental

and control

group in

cervical

spine

Rt side Experimental 15 1.27 17.00

rotation

muscle

strength

Table described that the calculated value of U is 90.0 for flexor muscle strength and the
table value of U for n1= 15 and n2= 15 is 90 for 0.073 in one tailed hypothesis. From the
calculated value (U= 90), it is clear that U value between experimental and control
groups did not have an associated probability level which was more than 0.05. Therefore,

the result was not significant for one tailed hypothesis. Since the p value was more than

5% the result was said to be not significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs

combined with conventional therapy) and control group treatment (conventional therapy

only) was not significant.
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4.33 Cervical spine Rt side rotator muscle strength within control group

Table 39: Rank and test statistics of cervical Rt side rotator muscle strength within

Control_group

Test statistics

(Wilcoxon signed-

rank test)
N Mean rank  Sum of Based on negative p
Ranks ranks Z
Rt side rotation
muscle strength
(posttest) - rotation
muscle strength
(pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.0 66.00 -3.32 0.001
Ties 4
Total 15

Table 39 described the grade on the comparison of participant’s pre and post cervical Rt
side rotation muscle strength score. The table’s legend showed that any participants did
not have decreased muscle strength after application conventional therapy. In addition, 11
participants had higher muscle strength deficit score before application of conventional
therapy compare with after conventional therapy. Besides, 4 participants had equal

amount of muscle strength before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (conventional) treatment session showed a
statistically significant change in cervical Rt side rotation strength among individual

patient with cervical spondylosis (Z=-3.32, p=0.001).
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4.35 Cervical spine Right side rotation strength within experimental group.

Table 40: Rank and test statistics of cervical Right side rotation strength experimental

group

Test statistics

(Wilcoxon signed-

rank test)
N Mean Sum of Based on negative p
rank Ranks ranks Z
Rt side rotation
muscle strength
(posttest) - Rt side
rotation muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 14 7.50 105.0 -3.42 0.001
Ties 1
Total 15

Table 40 described the grade on the comparison of participant’s pre and post cervical Rt
side rotation muscle strength score. The table’s legend showed that any participants did
not have decreased muscle strength after application conventional therapy. In addition, 14
participants had higher muscle strength deficit score before application of conventional
therapy compare with after conventional therapy. Besides, 1 participant had equal amount

of muscle strength before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (conventional) treatment session showed a
statistically significant change in cervical Rt side rotation strength among individual

patient with cervical spondylosis (Z=-3.42, p=0.001).
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4.36 Cervical spine Left side flexor muscle strength between Experimental and

control group

Table 41: Rank and test statistics of Left side flexor muscle strength between

Experimental and control group

Categoryof N Mean of Mean Mann- p
Participants posttest Rank Whitney
flexor U Score
Difference Control 15 0.67 16.60
between
Experimental
and control
group in
cervical spine 96.00 0.073
Left side Experimental 15 0.93 14.40
rotation
muscle
strength

Table 41 described that the calculated value of U is 96.0 for flexor muscle strength and
the table value of U for nl= 15 and n2= 15 is 96 for 0.073 in one tailed hypothesis. From
the calculated value (U= 105), it is clear that U value between experimental and control
groups did not have an associated probability level which was more than 0.05. Therefore,
the result was not significant for one tailed hypothesis. Since the p value was more than

5% the result was said to be not significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs
combined with conventional therapy) and control group treatment (conventional therapy

only) was not significant.
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4.37 Cervical spine Left side rotator muscle strength within control group

Table 42: Rank and test statistics of cervical Left side rotator muscle strength within

Control_group

Test statistics

(Wilcoxon signed-

rank test)
N Mean Sum of  Based on negative p
rank Ranks ranks Z
Left side rotation
muscle strength
(posttest) — Lt side
rotation muscle
strength (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 8 4.5 36.0 -2.64 0.008
Ties 7
Total 15

Table 42 described the grade on the comparison of participant’s pre and post cervical Rt
side rotation muscle strength score. The table’s legend showed that any participants did
not have decreased muscle strength after application conventional therapy. In addition, 8
participants had higher muscle strength deficit score before application of conventional
therapy compare with after conventional therapy. Besides, 7 participants had equal

amount of muscle strength before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (conventional) treatment session showed a
statistically significant change in cervical Left side rotation strength among individual

patient with cervical spondylosis (Z=-2.64, p=0.008).
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4.38 Cervical spine Left side rotator muscle strength within experimental group.

Table 43: Rank and test statistics of cervical Left side rotator muscle strength within

experimental group

Test statistics
(Wilcoxon

signed-rank test)

N Mean rank Sum of Based on p
Ranks negative ranks Z
Left side rotation
MS (posttest) —
Left side rotation
MS (pretest)
Negative ranks 0 0.00 0.00
Positive ranks 11 6.00 66.0 -3.07 0.002
Ties 4
Total 15

Table 43 described the grade on the comparison of participant’s pre and post cervical left
Side rotation MS score. The table’s legend showed that any participants did not have
decreased muscle strength after application of Mulligan’s NAGs mobilization combined
with conventional therapy. In addition, 11 participants had higher muscle strength deficit
score before application of Mulligan’s NAGs mobilization combined with conventional
therapy compare with after conventional therapy. Besides, 4 participants had equal

amount of muscle strength before and after treatment in experimental group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was
discovered that the control group for 4 weeks (Mulligan’s NAGs mobilization combined
with conventional) treatment session showed a statistically significant change in cervical
left Side rotation muscle strength among individual patient with cervical spondylosis (Z=

-3.07, p= 0.008).
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4.39. Neck disability index (NDI) between Experimental and control group

Table 44: Rank and test statistics of neck disability index between Experimental and

control group

NDI

Neck
disability
index

(pretest) —

Neck
disability
index

(posttest)

Table 44 described that the calculated value of U is 105.0 for neck disability index and
the table value of U for nl= 15 and n2= 15 is 105 for 0.009 in one tailed hypothesis.
From the calculated value (U= 105), it is clear that U value between experimental and
control groups have an associated probability level which was less 0.05. Therefore, the
result was significant for one tailed hypothesis. Since the p value was less than 5% the

result was said to be significant.

This means that difference between Experimental group treatment (Mulligan’s NAGs

combined with conventional therapy) was more effective than control group treatment

Category of N Mean of Mean
Participants Neck Rank
disability
index
(posttest)
Control 15 11.0 20.63
Experimental 15 7.27 10.37

(conventional therapy only).
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4.40. Neck disability index (NDI) within control group

Table 45: Rank and test statistics of neck disability index within control group

Test statistics

(Wilcoxon signed-rank

test)
N Mean Sum of Based on negative p
rank Ranks ranks Z
Neck disability
index (pretest) —
Neck disability
index (posttest
Negative ranks 0 0.00 0.00
Positive ranks 15 8.00 120.0 -3.41 0.001
Ties 0
Total 15

Table 45 described the comparison of participant’s before (pre) and after (post) neck

disability index score. The table’s legend showed that any participants did not have

increased disability after application of conventional physiotherapy. In addition, 15

participants had higher disability score before application of conventional physiotherapy

compare with after application of conventional physiotherapy. Besides, no participants

had equal amount of neck disability before and after treatment in control group.

By examining the final test statistics portion of table by Wilcoxon signed-rank test it was

discovered that the control group for 4 weeks, 4 days weekly conventional physiotherapy

treatment course showed a statistically significant change in neck disability among

individual patient with cervical spondylosis (Z= -3.41, p=0.001).
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4.41 Neck disability index (NDI) within Experimental group

Table 46: Rank and test statistics of neck disability index within Experimental group

Test statistics

(Wilcoxon signed-

rank test)
N Mean rank  Sum of  Based on negative p
Ranks ranks Z
Neck disability
index (pretest) —
Neck disability
index (posttest
Negative ranks 0 0.00 0.00
Positive ranks 15 8.00 120.0 -3.41 0.001
Ties 0
Total 15

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

disability index score. The table’s legend showed that any participants did not have

increased disability after application of conventional physiotherapy. In addition, 15

participants had higher disability score before application of conventional physiotherapy

compare with after application of conventional physiotherapy. Besides, no participants

had equal amount of neck disability before and after treatment in control group. By

examining the final test statistics portion of table by Wilcoxon signed-rank test it was

discovered that the experimental group for 4 weeks, 4 days weekly Mulligan NAGs

mobilization treatment session showed a statistically significant change in neck disability

among individual patient with cervical spondylosis (Z=-3.41, p=0.001).
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Chapter-v Discussion

In this study found different 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 Experimental and control groups of participants. Similarities

in baseline characteristics between both groups confirmed successful randomization.

In this study, involved, Among the 30 participants, 60% were men (18 participants), and
40% were women (12 participants). In both the control and experimental groups, the
gender distribution was identical, with each group comprising 9 men (50%) and 6 women
(50%). In Experimental group, the mean age (£ SD) of the participants was 50.06 (+ 9.4)

years and in control group 43.87 + 8.1 years.

In terms of BMI, majority of the participants in the Experimental group were normal, the
15 participants in the experimental group, 13.33% (n=2) were underweight, 53.33%(n=28)
had a healthy weight, 20% (n= 3)were overweight, and 13.33% (n=2) had obesity. In the
control group, similarly, 13.33% (n=2) were underweight, while a slightly higher
percentage, 60% (n=9) had a healthy weight. Additionally, 26.67% (n=4) of the control
group participants were overweight, and 13.33% (n=2) had obesity.

The study also found that patient rate pain was not associated with BMI (p= 0.215),
Hypertension (p=0.264), Diabetic militias (DM) (p= 0.477). The association between
body mass index (BMI) and chronic neck pain is significant, particularly among
overweight and obese individuals. Research indicates that higher BMI correlates with an
increased risk of chronic musculoskeletal pain, including neck pain, due to factors such
as biomechanical load and inflammation (Malfliet et al., 2021) (Sengar et al., 2023).
However, the study in question found no significant relationship between pain ratings and
BMI, hypertension, or diabetes mellitus, suggesting that while obesity may predispose
individuals to chronic pain, it does not necessarily correlate with the severity of pain

experienced (Morozova et al., 2023).
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According to a study Hussain et al., 2016 Mulligan’s NAGs mobilization were performed
at 2-3 hertz (for fewer than 6 repetitions) in 3 sets. The treatment was given 4 times a
week. A physiotherapist with 2-3 years of clinical experience or additional training or

knowledge about the Mulligan’s NAGs mobilization applied the treatment.

Moreover, combining Mulligan’s NAGs mobilization with conventional physiotherapy
has been shown to improve overall quality of life metrics, increase neck range of motion
(ROM), and reduce scores on the Neck Pain and Disability Scale (NPDS) (Ozlu and
Sahin, 2024). In this study, after completed the treatment the rating pain both control and
experimental group (p= 0.002) where significant reduction in pain intensity measured by
the VAS scale (cm). Additionally, a study also found Mulligan NAGs had a significant
decrease in pain intensity measured by the Numeric Pain Rating Scale (NPRS) (Waqas et
al., 2017).

Patient rated general pain was measured in the pre-test part and posttest was taken after
completing of 16 sessions of treatment. Nevertheless, patient rated general pain intensity
between group was highly significant (p=0.002). Though, exercise significantly
decreased pain in Experimental group (p= 0.000) and control group (p = 0.000). Although
Mulligan’s NAGs mobilization exercise along with conventional physiotherapy has
significant effect than only conventional physiotherapy since each exercise has
significant effect in decreasing pain. Moreover, a study showed compare the amounts at
the baseline and immediately after treatment. Statistically significant improvements were
found in the post-treatment ROM, VAS, NPDS values in both groups (p < 0.05). When
the differences were compared, the results of the Mulligan group were significantly better
than the conventional physiotherapy group (p < 0.05) (Ozlu and Sahin, 2024). In cervical
range of motion variable, between group analyses was significant in both group such as
flexion (p=0.001), extension (p=0.00), right-side flexion (p=0.004), left side flexion
(p=0.002) and also right-side rotation (p=0.00), left side rotation (p=0.00) where p value
is less than 0.005. Additionally, a study found that Mulligan's NAGs technique
significantly improved in chronic neck pain patients, indicating its effectiveness in
enhancing cervical pain management and overall range of motion (ROM) (Sania et al.,

2023).
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In this study, the analysis of muscle strength between the experimental and control groups
showed no significant differences in several muscle groups: flexors (p = 0.586), extensors
(p = 0.63), right-side flexors (p = 0.291), and left-side rotators (p = 0.630). However,
there was a notable association in the strength of left-side and right-side rotators, with
both showing a significance level of p = 0.073. A study Wagqas et al., 2017, Mulligan’s
Natural Apophyseal Glides (NAGs) significantly improve cervical muscle strength and
overall neck function compared to other interventions, one study demonstrated that
participants receiving NAGs exhibited a significant improved in strength and cervical

mobility.

In the present thesis, significant improvement was observed in the cervical spine muscles
including flexor, extensor, right side flexor, left side flexor, right rotator and left rotator
muscles during between group analyses and within group analysis and showed significant
improvement in both groups. Although several studies found that loss of muscle strength
can be happened by neck pain. According to Jamil et al., 2022, Mulligan’s Mobilization

was more effective as compared to METs in progressing NPRS and NDI scales.

In this study, after completing treatment, there was significant difference in improvement
between the control and experimental groups (p = 0.009), which is less than 0.05.
However, Mulligan's NAGs also showed to significantly improve the Neck Disability
Index (NDI) and reduce pain in patients with chronic neck pain. Additionally, other
studies have also found that NAGs, especially when combined with SNAGs, are more
effective than methods like McKenzie exercises in enhancing function and reducing
discomfort. The experimental group showed significant reductions in pain and disability
following NAGs intervention, with notable decreases in NDI scores (Naz et al., 2023;

Zemadanis, 2018; Aggarwal & Verma, 2018).

Mulligan’s mobilization techniques, particularly Natural Apophyseal Glides (NAGs),
have been shown to be effective in reducing pain and improving range of motion in
patients with chronic neck pain. Studies indicate that combining Mulligan techniques
with conventional physiotherapy yields better outcomes than conventional methods

alone. However, Natural Apophyseal Glides (NAGs) along with conventional
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physiotherapy. Physiotherapy shown effective than only conventional physiotherapy and
statistical test was conducted between the groups to identify which intervention was more
effective than others. Data was also analyzed within Experimental and control group and

found both Experimental and control had reduced pain, increase ROM, muscle strength.
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Limitation

Despite of the effectiveness of Mulligan’s NAGs with conventional physiotherapy for
patients with cervical spondylosis on dependent variables in this study, there were some
limitations. The main limitation was unable to develop a sampling frame to which the
study lacks external validity. Physiotherapists could not be blinded to the interventions.
The other main limitation of the study was that the Experimental therapists were not
blinded to the treatment allocation. The researcher tried to minimize the effect of
unbinding by training the Experimental therapists as samples were collected only from
CRP- Savar, it could not represent the wider patients with cervical spondylosis population
and the study lacks in generalize ability of results to wider population. In addition, the
study was conducted with 30 patients of patients with cervical spondylosis, which was a
very small size of samples in compare with the real-world prevalence. Also, patient get
16 sessions of treatment, it can be more effective and accurate if they get treatment
sessions timely and regularly. Some patients didn’t continue treatment for long duration
and distance. Data were collected only two times during study and it created study
limitation as there is no follow up session. 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. However, participants were only blinded and it lacks the absolute
minimization of physiotherapist’s bias during delivering treatment. There were no
available researches representing effectiveness of this intervention before this one in
Bangladesh. So, timeline comparison of the particular exercise’s effectiveness couldn’t be

possible.

83



Chapter —vi Conclusion and recommendation

Patients with cervical spondylosis regarded as the source of impairments within the
structure of cervical spine for middle-older age due to degenerative changes. After this
study it has come out that the Experimental group treatment Mulligan’s NAGs with
conventional physiotherapy along with conventional physiotherapy is more effective to
minimize pain than only conventional physiotherapy. This treatment is also slightly
effective in increase range of motion and muscle strength and in minimize disability rate.
In clinical practice the usual treatment for an example manual therapy, exercise therapy
electrotherapy is used frequently. After doing this study a new treatment approach is
introduced to everyone which is effective and can be applicable for the benefit of the
patients. Conversely, the aim and objectives of this study has been not fulfilled and the
null hypothesis was rejected favoring the Mulligan’s NAGs along with conventional
physiotherapy for patients with cervical spondylosis. In contrast, the techniques and
procedures of Mulligan’s NAGs with conventional physiotherapy along with
conventional physiotherapy involving patients actively as the resistance of muscle force
can be progressed in accordance with patient’s ability for patients with cervical
spondylosis. Pain affects the body system as well as the entire personnel daily activities.
Since Mulligan’s NAGs 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 patients with

cervical spondylosis.

In this study, the patient was benefited by 16 sessions of treatment in 4 sessions per week
for experimental group. It is recommended to give to sessions of Mulligan’s NAGs for
further research. Here 30 participants were taken for completing this thesis project. More
participants were recommended for the future study to get more effective result. Future
study should include large sample size and should follow the randomization process

while selecting sample from population.
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Chapain, Savar, Dhaka-1343

Through: Head, Department of Physiotherapy, BHPI.

Subject: Prayer for seeking permission to collect data for conducting research

project.
Sir,

With due to respect and humble submission to state that I am Konok Chandra
Barman, a student of 4™ year B.Sc. in physiotherapy at Bangladesh Health Professions
Institute (BHPI). The Ethical committee has approved my research project entitled: -
“QOutcome of Mulligan’s NAGs mobilization technique along with conventional
physiotherapy for patients with cervical spondylosis’’ under the supervision of Dr.
Mohammad Habibur Rahman. Assistant Professor Physiotherapy. MDMR program,
Bangladesh Open University. Dhaka. I want to collect data for my research project
from the Department of Physiotherapy at CRP. So. I need permission for data
collection from the Musculoskeletal Unit of Physiotherapy Department at both CRP-
Savar & Mirpur-14 branch, Dhaka-1343. I would like to assure that anything of the

study will not be harmful for the participants and the Department itself.

1, therefore pray and hope that you would be kind enough to grant my application and

give me permission for data collection and oblige thereby.

Yours faithfully,

KonoK Chaondrion Borumoan.

R g
Konok Chandra Barman ¥ s\@@“},;‘““ o,
4" Year, B.Sc. in Physiotherapy St g O
&

Class Roll: 28; Session: 2018-19
Bangladesh Health Professions Institute (BHPI)

CRP-Chapain, Savar, Dhaka-1343. M‘{‘ '\A
O




Annexure 3: Conventional treatment

CRP Centre for the Rehabilitation of the Paralysed (CRP)
N T e s Department of Physiotherapy

Rehabllitation Head Offlce: CRP- Savar, CRP- Chapaln, Savar Dhaka-1343, Bangladesh
of the Paralysed  Tel: +880 02 7745464-5, Fax: 7745069, E-mall: contact@crp-bangladesh.org, www. crp-bangladesh.org

Ret: CRP[PT |2102./134( 230324 Date:7,/0%/ 24

Physiotherapy Department of the center for the rehabilitation of the paralysed (CRP) most
commonly used latest McKenzie Institution Assessment for Mechanical Spine problems.
Conversely, most commonly prescribed and used treatment concepts are McKenzie, Cyriax,

Maitland and Mulligan.
Treatment For (Control group) Usual/Conventional
Physiotherapy for cervical Spondylosis patient.

1) Manual therapy

Therapist guided McKenzie of directional exercises for cervical region
-Repeated retraction
-Repeated retraction with over pressure
-Repeated retraction with extension
2) Cyriax Manipulation
- Rotational manipulation or Straight pull
- DTFM in triggered soft tissue
3) Maitland Mobilization technique
- Grade-1 &
- Grade-1I
3) Exercise Therapy
- Soft tissue release technique
- Neck muscle Stretching exercise
- Neck muscle strengthening exercise
- Isometric exercise
Concentric exercise and Eccentric exercise
4) Cervical Manual Traction: intermittent mode with weight of 7% of total body weightfor 10
minutes.
5) Electrotherapy- Infra-red radiation over the back of neck for 10-15 minutes.
- Transcutaneous electrical nerve stimulation (TENS) applies with frequency of 5 Hz,high
intensy ::ande and pulse duration 300 micro second for 20 minutes.

(1] v [!‘\
Prof, Dr. ohm Hossain, PhD

Professor, Physiotherapy Department, BHPI
Senior Consultant and Head
Physiotherapy Department, CRP

CRP-Mirpur, Dhaka, Plot: A/5, Block- A, Section- 14, Mirpur, Dhaka- 1206, Tel: 02 90255624, Fax: 02 F : o
Ganakbari, PO Dhamsena, P.S: Ashulia, Savar, Dhaka, Tel: 02 7789227, Email: g @crp-bang ‘mifn,mug(mi:h"a:g &ﬁr?;g.cmmﬁ:;nghg::
Chadgaon, Chittagong, Tel: 031- 2573412, Emall: chittagong@ crp-bangladesh.org. Afsar Hussaln CRP- Rajshahl, House no: 11, Mohishbathan, Rajshahi Court Rajpara,
Rajshahl, Tel: 0721 771709, Emall: rajshahi@crp-bangladesh.org. CARSA Foundation- CRP, Barlsal, 12 Gonopara, Barisal Sadar, Barisal, Phone: 0431 71556, Emall:
barisal@crp org. CRP- M 836 Sayed Muztaba All Road, Poschim Bazar, Tel: 0861 52469, E-malil: moulvibam@crp-banmad'esh o(g‘
As a donor to CRP you quality for a tax rebate as the Government of Bangladesh have approved CRP as a Philanthroplc Institution from February 2'003




Appendix-4: Treatment protocol

Conventional physiotherapy plus Mulligan’s NAG’s mobilization technique

Technique of Mulligan’s NAG’s mobilization

Application Process: The patient will be seated, and the and the cradle head and head must be
straight. The therapist’s hand places the grasp occiput with the 3rd and 4th fingers. The little finger
will be placed on the spinous process. Thenar eminence applies pressure and creates a gentle force.
Doses: The treatment will be given 4 times in a week for 4 weeks.

Repetitions at a time & how many time in a day: Mulligan mobilization NAGs with 2-3 sec (for
less than 6 repetitions) in 3 sets.

Who will apply: A physiotherapist will be applied who has 2-3 years of clinical experience or has
extra course or knowledge about Mulligan mobilization technique NAG’s (Hussain et al., 2016).
How many sessions required: The duration of the treatment will be 4 weeks in both groups
(Group A and Group B). Conventional treatment will be given for control group A, and

conventional plus mulligan mobilization technique NAGs will be given for group B.

Xi



Appendix-5: Information and consent form with questionnaire
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mailto:drsumonptbou@gmail.com

Verbal Consent Form

I am Konok Chandra Barman, student of the B.Sc. in physiotherapy, Bangladesh Health
Professions Institute (BHPI), affiliated with Faculty of Medicine, University of Dhaka. For
the partial fulfilment of my Bachelor degree, I have a conduct a research project and it is a part of
my study. My research title is “Outcome of the mulligan’s NAG’s mobilization technique along

with conventional physiotherapy for the patients with cervical spondylosis”.

I do expect that the interview will take 20-30 minutes. I also offer you to ask any sort of questions

when fell it is necessary to get insight.

I would like to inform you that this is a purely academic study and will not be any used for any
other purposes. I assure you that all the data will be kept confidential. Your participation will be
voluntary. You may have the rights to withdraw your consent and discontinue from the study at
any point of the time. You also have the right not to answer any other question that you don’t like

of this questionnaire.

If you have any query about the study, you may conduct with me (01787899100) or my supervisor
Dr. Mohammad Habibur Rahman, Assistant Professor Physiotherapy and Course
Coordinator, MDMR program, School of Science and Technology, Bangladesh Open
University, Dhaka (drsumonptbou@gmail.com).

So, may I have your consent to proceed with the interview? Yes.......... , No.......
Signature of the participation & Date ...........ooviiiiiiiiiii e
Signature of the data collector & Date ...........coiiiiiiiiii e

Signature of the Researcher & Date ............oooiiiiiiiiiiiiii e

Xiii



Questionnaire Bangla

Q=T ene)

I AT GAICS 518 (@ SN AEN WATCE TGS QR HAT IR (ACH (g O ATAEH |
AFSRHE "R ANGFE @NT A, TACHNT STFTS! | qed Seacod aAfeaifziw
(ROM) @R 9CTH SF=e! I5F (NDI) *If=isl T4 &) @ =7l ofd Fa1 2@ 99z @8 oo
G I PN YT FCA 0 TRARF A A Sl | WjaR ed &fofd ereo Tex e @
AfsfB freies! nsivR & eltarey wywa 93t AeH ( BF/v ) B M iz w1 wome Fite
AfSfs ST 9T A GFIHF RFg TG W 2o A, O @ A @ THAMDE A8 SAYS e NCA

I o HiTe T |
@NT @FC 28....... wifads.n
IRIGIC |t I SIRIGAS BTG
N IEG R LI TSN QTS CATB v
TR (AT | P (TG,
#s-> ANIGF-I3afie ©U
2 R Teq
NI 111 R R BT
>.21 fore 0 oed
BEREGI]
SO CET et e s ete s rere s ananas
S8ITFRNG QNS e

Xiv



5. | T FE (A LS (FI GACT 0 RS e
[ LTS Pl
IS FACO A7 .
& [ A B AT IS
O AT QR IR IS
[ SANERT SR PS4l
3.8 | T FOME (07 T FAT QNRA? | coveeree Ry
MAMA@ISET e (&)
SHINMAITHS e, IRIRIE
o1 %A e |, (=fer/ FBER)
*4s-2 ol s w2y
.50 | Mo [ THASDI @A GoR? 0o
oo«
.55 | WP & T wie? 0ol
oo«
*43-0 PRI FTFS Y
e Teq
0.5 | FHFIF AT JAF FAA FI? O GEred IR

0 Slfe oo q20TE R

[ PEE AN A GBI AT
BIKIGEERS

O I TN HAE G{Y AT
A Gy

[ TGS TR I

EER- D)

XV




©.50 | TG (I AT S G2 TR BERCC|
Q7 AN
©.58 | S R fF iy =T “Aca? o

0 <
©.5¢ | TN A @ e @ =few wiwm? [ T A
@ = =7, o @2 e Tew rewt (A 0w e

SECRIFS)N

©.0Y | A (IR QERETFOICT (@ G2
T FCE?

O O

qred A FiLd G @
IiyF JA Qe G @
QT FA G2 FIe4F A T

©.59 | FAfE T GRS @@ A TS
FCET?

O O O 0o o

I
LRI R[]
ST

qce

A

©.5b | (I TMCF QT TTIDT! FAE AT
?UQITCQWQT@@\‘:E] 270?

O O 0o o o o™

e foied e Jwece
/T T e A
e A e R
O (AT TIT© (N
T (AT TS (T

©.55 | (FIF TS qTTF TS FAE 2K
A A TS 2A?

O O o o o o™

qC AN W e
qre fores e e
G T e TR
e A e A
O (AT TIT© (T
T (AT BITS (AT

XVi




foReea <48t ©o gzs-

ANfAFONE @N FOF

93 [/ HAR T

Visual Analog Scale

|

No Pain
At All

Excruciating
Pain

ANfAFOE @N FOF

93 /9o HAR T

Visual Analog Scale

|

No Pain
At All

Excruciating
Pain

*42-8.0

ANfAFOE @N FOF

9 Ao HAR T

8.9 | g
/ TR
IZR
areffe

RRIRCGISE
JEA?

Visual Analog Scale

|

No Pain
At All

Excruciating
Pain

XVii




oy Teq
€.> 1 TER oife IO Fopg AR? (W I e 2
feat facx feraca) 0 GHGAM....ce
0 e FREE (THm)............
[ MBE A ().
0 QGAT (THM). oo,
0 A (JAT)..........
#43-Y TACANT THTeIF SYT=A!
b Teq
©.> | TTTF T (PF FTFTS! O FORF 2
JECR? (OXFORD Grade Scale) NG (< e
0 TG I (CHAMCS). ...,
0BG I ().
0 QIGAT (THM). oo,
0 QA (JT).........
*93-q TR afoqgee 7S

O3 YIS F2IF T HA FrOIE AT (A S SADE T8 FHOT &olie a0
@1 TE AR O SR G (ofy a1 2A®) (1 ARl qcered (aafeans) afefs
fFeite N o WD« FAEI® ¢ 2D ACACR | (Wb (FF = ¢o (AB FA)= oo, |

PR

Teq

o N2 > AT JoF JAF OIge!

Afe?

EIRERUERECRe CIEIRINCEY

T G2 YOS I FAPT I AR

RIRERUER EUCRISIEIS IR (&3

N @2 Y38 A @HAG wwed

N R Y0 JA I e

I [ A B I

NE 9% T30S A FTIGR @

XViii



o3

Tea

RGeS IS (AT “Af=Tel, TNFAT
sfqqe Topif) owe@ @i Foo! FdA?

I AyRee wfelie A TerR [rae  Fefee
fecera 7g facs =nfa

=iy Frefeeld frem oy fce #if o8 v = wfefle
[AT > |

I e TG (16q (@AmRE @3 =i dHeifs @R
TP AT T

e fog 2Ry v g @i wiNE @FEe e
@ﬁﬁ"ﬂﬁl

I FeTS A0y @O (wa w0 efsime AR
ARG |

ify (A “ifae Face #if7 71, @ I (@ T8 =W
@32 R &@ AFCe 27

24%-9

Tex

(@I I8 TSI CFCA AT FO6! FIETRN?

TIf Sfelae A PR O €& TraET FAre A

I O} gow TraEe Face A7 o8 wfelie g1 =3

A SANCE G (ATF O ST Gece AL (7, O
@rafe LTS FeT T 20 w0 SAfapie s9ce i,
THRATFRA (I a6 (GRER ST (AP

A ANCE O €T Goce A4 (8 S S FaH (AT
TR e St F7ce ~Afd W Eref JRyeTwes
B T4 2

IS ©y 47 2 e Srare A7

ify (@1 g TraieT A1 927 e HAifa 7

a%-8

Teq

AQWG I I3 2O TN WA (TN
ACA?

T JA ZITI2 I TS6! BIZ TOHIZ 2T A |

T AN A 7 T Z0vz 7ure A

T AR A 72 SN T© Y *fere i
T TR JAF FIA0e A TSH! 53 ©O61 2TTS A 1

Y O JAF FIAC W 49 FI2 AT A7 |

qIfyy *recs #Aifq =t

-¢

Tex

Al (FI SBR NG SJeq

N (@IS MR (773

XiX




FEA?

TN AN NARGA AR, T FHIBL

R IR A=A e, T IR ST

R R A= Sy, T AR T

N @Fe NAGA AT, T AR AT

I I ) I

N AR A AN WA A =W |

aAR-Y

Teq

qCT A A ACGS FIS FAIF AN
QA I @ AN FEE?

0 @ 7 BiR S (e Sl wIeiE seaief S
T4 A

0 O I 518 O AN SRl TR A efhe Wi
FAcS fifd

QI T4 TCATTCL* FACS BIR O AN AL WA =7

I T4 TN FACS BIR O AN GCTF S =3

I F4 AT FACS BIR O AN ST G4l 2

(N A I B O O

qIfyy GFAER TN Fa0e A

-9

Tex

LI JA (& AIBR AT
e FEeE el T2

IS 7o 3R v© IS FhCo e

ify (F9e IR Frele e FHce A4, 8 99 F9ce i
D

bl

qifyy e wreifE Fe Face A =

ifiy 37 FN2 (@S F& Face Al

qifyy (@« FE2 Face A

-

Teq

AN TR WA T8 A (AT

illavs

iy (@8 T I RTIR I F4ce A

T AN L FZ WY o 513 I F40@ A7

Qe TR A 72 I T 512 Iwet Face Af7

e A FAT I AN ToF 512 oowd TN FACS
ofifg

Y O JAF I W Y9 F93 G Fao A

N gNa Fqce wAfs

Teq

XX




QTS R AATE IAF (@ SR

geife FE?

N AR (IS T (72

o g feghl [t =7 (> worRe T gNEE)

QN YOI IS TE (-2 TBT gH2)

e g IR [T 7w (2-0 981 fF@iE)

T g {7 afEwa (0-¢ 1 guE)

I A I ) A

I g s [ =7 (e-a w51 gwa)

ag-do

Tex

(P STZR A W0 2l
e R e
geifqe ea?

I qCed A QTR SN TS eyt e
TiT® AFCS TH |

qICe gt I R AW AN 78 KT femarpence
TTS 30O I |

qCe JAR I AN @i cwaz I8 AFce AAfE, o
I T FeIS ReAmpre e site 2 «ifa =1

e FAR e =i =i g Freifis [Keamasers s
e fore #f

qICe JRF T S Y7 I8 (@98 ReamaTps Fie e
i

R (FIe REAmTEe Frag Fhee 2 911

(6 TA = @AY (B Yo TAFER &+ 2I(AD) *ISler Tl = (B (FH.......) / ¢o * So0

[IGTS
o PTOT CFIAE 0% PTON TAFIO! 7T

o A (FEE d00% T FEH THAS! FZ ¢o

qFA (P [t

0 (ATF 8 @IS TFIS! (73
@ (ATF 58 T

3¢ (AT 28 RIRlIE]

3¢ (ATF 08 CEacH]

©8-UF T syl

AR IR A AR @7 & ¢o @ K 5¢-38 (RAW SCORE) WA SrFseia el e

XXi




ol =St o -

A5

351 o=

IR

iffe

+fae
iv

FE?

Visual Analog Scale

|

No Pain
At All

Excruciating
Pain

#A2-5.3

SR I
At
qIZR
e
A =N
o]
FEN?

Visual Analog Scale

|

No Pain
At All

1

Excruciating
Pain

743-5.9

MVIRCHL
/ T
Rk
ity &
Al Al
ged
FCA?

Visual Analog Scale

|

No Pain
At All

1

Excruciating
Pain

XXii




3-] QTR TECHR ST sa (fv st QT @)

o E|
3 | TIER oifs TSN Fo5F @it? (W Fed ot e I« 2 A
o) 0 GFEHAM. oo
0 R R (THMCR). ...
0 AT G @). ...,
I (2 DR (U 16 B
O IEAS (JMC).o.on
*43-0 WA FHFVOIT SLIA
o e
©.5 | TS T (PN FTFTS! TONC FOFP ACACR? I <
(OXFORD Grade Scale) RIRUE (<o o A
0 RT G (THMC). ...
[ TRE I @) .o
0 AT (CHMACR). e
OGS (JTC).oon
3-8 XIteq afeqmael F=iFe

O3 AYRED AT CTT JA FISIE AN A S0 2ATDEAN FA FHOIE LTS TR G AAE
M O (TSR G (ofd F41 TRCR) (7 [GERTED 2ot (Qareas) afsfh frefts F3 0 o s 93z

AE® ¢ 2D FEC2 | (@6 (FF = ¢o

(e CFR) 1

PR

Teq

o N2 > AT JoF JAF OIge!

A2

EIRERUERECRe CIEIRINCEY

T G2 YOS I FAPT I AR

RIRERUER EUCRISIE ISR (&3

qQEE @3 3 JA @oH ewed

S 9% T30S A YT G

I [ A B I

NE 9% T30S R IR @

XXiii




o3

Tea

RGeS IS (AT “Af=Tel, TNFAT
sfqqe Topif) owe@ @i Foo! FdA?

I g wiefae G2 2ok fFes T e Ty
s #fifa

=iy Frefteela fuem 7y fce #if fog «a w1 wfefre el
1

NE e Tg (16 [@AmEE @R Wi FRefe 3z Towe!
T e

e g M neee g Wi wwe @ giee g
fes #nfq

I HETS A0y @O C(Ha 9N efee AR
ARG |

If oI ARG FHce A A, ANIF FAT g B W QIR
i@‘lﬂ. W AU W

&%-9

Teq

@I I8 TIE CFq AAf FOB FETRI?

ifyy afsfas 2l goR ot sow Srary Fars i

I O} ¢ow TraEe Face A o8 wfelae g1 =3

A AN (N (AF O ST GeNrs A4 (7, S Grefer
AR B T 7 AN AfRbEE e #fifd, Snrzdewwm
& @30 GREE T (@@

A ACE O €T Goce A4 (A S A TaH (AT
TR eee TrglE e N M el FJRreeea e
FAT

IS ©y 47 2 e Srarer A7

wify @i &g Treee A 379 Face off 7

a4u-8

Teq

ARG Al I2 ATIF AN AATE (N
#ar?

e 2 ZTI3 N To6! 5i3 ©b13 ATre A

T AN A 707 T 3062 2ITre A1

Qe TR 2 972 a@ify Te Y 2fgre i
T TRIF HAR FECe fy Tob! 512 6! ers AT 1

qTe g A IR AN ¢ I3 2% A

qifsy #fgre Aifa 7

an-¢

Teq

Al (I SBR NG e

FEN?

N (@IS MR (773

QI A NAGA AR, T FADR AT

R IR A=A W0, T IR S

XXiv




R IR A= ey, T AR T

T @Fod NAGA AR, T AR AT

QAN AT A9 ANI2 T [ W

aAR-Y

Teq

qCT A A ACGS FIS FAIF AN
QA (I @R NCEE FE?

I T4 513 O (IS TR QiR A N Fare
RIE

I 7L BIR O I SR TR T WA Fece
*fifa

IR T4 TCANTCLH FCS B ©U AN AL WY 2

I IL T FAC BIR O AN GCTF Sl =3

I IL TCATTCTH FACO BIR O AN S T4 2

[ B I

QI ATFAFL. A Face 207 =0

499

Tex

Qe JA (& AIZA AFF A7
I Aeifqe F6E?

gqify 7% 0k T FE FACO AT

Dl

<

qifyy e wreifE Fe Face A =

QY 49 FN2 (FIE G FACS A1

qifyy (@« FE2 Face A

a9-v

Teq

AT R AN e A (A
illaai

QY FIMS qeed JA QTR Iuq Fhce Afe

T AN L FZ WY o 513 I F40@ A7

Qe TR A 2 S T 512 Iwet Face Af7

T TR FARF IR A ToF 512 wowel T Face AT
Bl

Y S JAF I W Y9 F93 G Faco A

N gNe Fqce wAfs

a8-5

Tex

T A SA2FE IS (A SGZ
eeifie o

TR AR (@8 T (72

[y

e g feght f[fie 27 (> I5[e I gueE)

XXV




N YO PIAS qH (5-2 TOl FHA)

R g IR [T 2w (:-0 981 F@Ee)

QN g9 37 e (0-¢ T ua)

A I

s g Al [ive =1 (e-q w51 gE)

a%-yo

Tea

R faeerite eelfe 32

oifyl TR HA RITIR AN S [eamaes (w2 aive
YIFCS 7T |

qICe gl I R AW AN 78 KT femapence
@%WW|

T JAF I Ay @Fe ¢Fas I Awcs A7, o
I G FroIS [eameyers et afee =0 i

T A P AW e o Frefs [eamagee sies
w2l feee off

qTT JAF IR AW 47 F92 (FHe REAVTET IS F409
f7

Y (Fle AT FreR Fhee #Alfd 71

(B TLA = @HITUN (B 10 TP G 2IB) *OIH SHN©! = (B (F.......) / ¢o * S00

EUNIH

« TSN (FIF 0% PTON TFAS! 7R
o A (FEE Y00% T FEH TFIS! JZ ¢o

qFA (P [t

o (ATF 8 @IS TFIS! (73
€ (ATF >8 T

3¢ (AT 28 RIRlIE]

3¢ (AT 8 CEaCH]

©8-aF T sfef

ER I WA RT3 9 9L ¢o G T4 5¢-8 (RAW SCORE) VI SFFsere e e

XXVi




(Questionnaire in English)

I would like to inform you that I need to conduct you in my research and need some information
from you. This questionnaire is developed to measure pain, muscle strength, range of motion
(ROM) and neck disability index (NDI) of the patient with cervical spondylosis and this portion
will be filled by data collector using a black pen. Please answer every section and mark in (check
mark / V') each section only the one box that applies to you. You may have one or more alternative
answers to each question, but identify the answer that you think is more appropriate.

Patient’s Code No................ Date.....................
Patient’sname..........cccovvvvevnennn.... Patient IDNO.....ceeieiiiiiiiin,
MObile NO. ., AdAress. ..o,

Part-I: Socio-demographic information

Question Response

1.1) Patient’s Age (in years)

1.2) Gender 1 Male

1.3) Occupation

1.4) Education Level

1.5) What type of tasks do you have to
perform involving your neck in your work?

"1 Highly repetitive work

"1 Forceful exertions

"1 High level of static contractions

'] Prolonged static loads

'] Extreme postures / awkward posture

1.6) How long have you been suffering

from neck pan? | Months
1.7) Weight

.............. (kg)
1.8) Hight

............. (cm)
1.9) BMI

............. (kg/m2)
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Part-II Medical Information

2.10) Do you have Hypertension (HTN)? 1] Yes
1 No
2.11) Do you have Diabetes Mellitus? 1 Yes
1 No
Part-III Pain related information
3.12) What do you think about "1 Due to Trauma
the cause of your pain? ] Due to lifting heavy weight
'] Due to bad working posture
'] Bad sleeping posture
"] Due to Degenerative change
71 Others
3.13) In which side of your neck pain is 1 Right side
more? 71 Left side
3.14) Does your pain radiate to your 'l Yes
shoulder? ] No
3.15) In which direction does your pain "1 Right side
spread the most? (If it doesn't, please (] Left side
refrain from answering this question.)
3.16) Where do you feel more "1 Neck pain is more than shoulder girdle
pain relatively? "1 Shoulder girdle is more than neck
"1 Neck pain and Shoulder girdle pain are equal
3.17) When do you feel worse 71 At morning
pain? "1 As the day progresses
"] Atevening
"] Atnight
1 _All day
3.18) In Which direction of moving "1 Neck forward bending
exaggerated your pain? '] Neck backward bending
"1 Neck turning to right
'] Neck turning to left
"] Raising from lying
'] Raising from sitting
3.19) In which direction does moving "1 Neck forward bending
your neck reduce your pain?" 1 Neck backward bending
"1 Neck turning to right
"1 Neck turning to left
71 Raising from lying
"1 Raising from sitting
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Pre-Test
Part-IV: Visual Analog Scale (VAS)

Question Response

4.1) How
much pain | |

do you feel ' '

. No Pain Excruciating
In genera At All Pain

at resting
position?

Visual Analog Scale

Question Response

4.2) How
much pain | |

do you feel 3 '._
at sitting NXtP:ll'n Excr::il:tmg
position?

Visual Analog Scale

Question Response

4.3) How
much pain | |
do you feel . ]

No Pain Excruciating

during At All Pain
traveling?

Visual Analog Scale

Part-V: Range of Motion using Universal Goniometer by Assessor

Question Movement Degree of Range
(With reference value) (With finding value)

Flexion (50-60)

Extension (60-75)

5.1) How much range of | Right side flexion (20-45)
motion cervical spine

present? (in degree) Left side flexion (20-45)

Right side Rotation (60-80)

Left Side Rotation (60-80)
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Part-VII: Measurement of Neck Muscle Strength by (OXFORD Grade Scale)

Question Movement (OXFORD Grade Scale)
6.1) In which state muscle strength Flexion
of cervical spine lies at present? Extension
(OXFORD Grade Scale) Right Side flexion
Left Side flexion
Rotation (Right)
Rotation (Left)

Part-VIII: NECK DISABILITY INDEX (NDI) Questionnaire

(This questionnaire has been designed to give us information as to how your neck pain has
affected your ability to manage in everyday life). Each section of Neck Disability Index
(NDI) consists of lowest 0 point and highest 5 points.

Total Score= 50 (Obtained Score............... ).

Section 1 Question

Response

PAIN INTENSITY:
How much pain do you have right

now?

0=1I have no pain at the moment

1= The pain is very mild at the moment

2= The pain is moderate at the moment

3= The pain is fairly severe at the moment

4= The pain is very severe at the moment

5= The pain is the worst pain imaginable at the moment

Section 2 Question

Response

PERSONAL CARE: How
independent you at personal
care?

(e.g. washing, Dressing etc.)

0= I can look after myself normally without causing extra pain

1= 1 can look after myself, but it causes extra pain

2= It is painful to look after myself and I am slow and careful

3= I need some help but manage most of my personal care

4= I need help every day in most aspects of self-care

5=1do not get dressed; I wash with difficulty and stay in bed

Section 3 Question

Response

LIFTING: How independent are

you during lifting object?

0= I can look after myself normally without causing extra pain

1= 1 can look after myself, but it causes extra pain

2= It is painful to look after myself and I am slow and careful

3= The pain is fairly severe at the moment

4= The pain is very severe at the moment

5= The pain is the worst pain imaginable at the moment
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Section 4 Question

Response

READING: How do you feel
while
reading newspaper or book?

0= I can read as much as I want with no neck pain

1= 1 can read as much as I want with slight neck pain

2=1 can read as much as I want with moderate neck pain

3=Ican't read as much as [ want because of moderate neck pain

4= 1 can hardly read at all because of severe pain

5=1 can't read as much as I want because

Section 5 Question

Response

HEADACHES: To which state
of
headache do you feel?

0=1 have no headaches at all

1= I have slight headaches that come infrequently

2=1 have moderate headaches that come infrequently

3=1 have moderate headaches that come frequently

4=1 have severe headaches that come frequently

5= 1 have headaches almost all of the time

Section 6 Question

Response

CONCENTRATION: To which
level of concentration do you
keep

during working despite of neck
Pain?

0= I can concentrate fully when I want with no difficulty

1= I can concentrate fully when I want to with slight difficulty

2= T have a fair degree of difficulty concentrating when I want
to

3= 1 have a lot of difficulty concentrating when I want to

4= 1 have a great deal of difficulty concentrating when I want
to

5=1 cannot concentrate at all

Section 7 Question

Response

WORK: To which state neck
pain affect your daily work?

0=1 can do as much work as I want

1=1 can only do my usual work, but no more

2=1 can do most of my usual work, but no more

3=1 cannot do my usual work

4=1 can hardly do any work at all

5=1 cannot do any work at all

Section 8 Question

Response

DRIVING: How do you feel
your neck pain during travelling?

0=1 can drive my car without any neck pain

1=1 can drive my car as long as I want with slight neck pain

2=1can drive my car as long as [ want with moderate neck pain
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3=1 can’t drive my car as long as I want because of moderate
neck pain

4=1 can hardly drive at all because of severe neck pain

5=1can’t drive my car at all

Section 9 Question

Response

SLEEPING: To which state
neck
pain affect your sleep?

0=1I have no trouble sleeping

1= My sleep is slightly disturbed (less than 1 hour sleepless)

2= My sleep is mildly disturbed (1 to 2 hours sleepless)

3= My sleep is moderately disturbed (2 to 3 hours sleepless)

4= My sleep is greatly disturbed (3 to 5 hours sleepless)

5= My sleep is completely disturbed (5 to 7 hours sleepless)

Section 10 Question

Response

RECREATION: To which state
neck pain affects your recreation
activities?

0= 1 am able to engage in all my recreation activities with no
neck pain

1=1am able to engage in all my recreation activities with some
neck pain

2= 1 am able to engage in most, but not all, of my usual
recreation activities because of neck pain

3=Tam able to engage in a few of my usual recreation activities
because of neck pain

4=1 can hardly do any recreation activities because of neck pain

5=1 can’t do any recreation activities at all because of neck
pain

Total source = SUM (points for all 10 findings). Disability in percent= total score....... ) /50* 100

Interpretation

e Minimum score: 0 with a minimum disability of 0%
e Maximum score: 50 with maximal disability of 100%

Disability Score Interpretations
0Oto4 No disability
5to 14 Mild

15 to 24 Moderate
25to0 34 Severe

Above 34 Complete

Please note: the means 15-24 out of 50 (the RAW SCORE) equates with moderate disability.
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Post-Test

Part-I: Visual Analog Scale (VAS)

Question

Response

1.1) How
much pain

Visual Analog Scale

do you feel |
in genera at No Pain
resting At All

position?

Excruciating
Pain

Question

Response

1.2) How
much pain I

Visual Analog Scale

do you feel I
at sitting No Pain
position? At All

Excruciating
Pain

Question

Response

1.3) How
much pain I

Visual Analog Scale

do you feel |

during No Pain
traveling? At All

Excruciating
Pain

Part-II: Range of Motion Using Universal Goniometer by Assessor

Question

Movement
(With reference value)

Degree of Range
(With finding value)

2.1) How much range of

motion of cervical spine

present? (in degree)

Flexion (50-60)

Extension (60-75)

Right side flexion (20-45)

Left side flexion (20-45)

Right side Rotation (60-80)

Left Side Rotation (60-80)
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Part-111: Measurement of Neck Muscle Strength by (OXFORD Grade Scale)

Question Movement (OXFORD Grade)
3.1) In which state muscle Flexion
strength of cervical spine lies
at present? (OXFORD Grade) Extension
Right Side flexion
Left Side flexion
Rotation (Right)
Rotation (Left)

Part-IV: NECK DISABILITY INDEX (NDI) Questionnaire

(This questionnaire has been designed to give us information as to how your neck pain has
affected your ability to manage in everyday life). Each section of Neck Disability Index (NDI)
consists of lowest 0 point and highest 5 points.

Total Score= 50 (Obtained Score............... ).

Section 1 Question

Response

PAIN INTENSITY:
How much pain do you have
right now?

0=1 have no pain at the moment

1= The pain is very mild at the moment

2= The pain is moderate at the moment

3= The pain is fairly severe at the moment

4= The pain is very severe at the moment

5= The pain is the worst pain imaginable at the moment

Section 2 Question

Response

PERSONAL CARE: How
independent you at personal
care?

(e.g. washing, Dressing etc.)

0= I can look after myself normally without causing extra pain

1= I can look after myself, but it causes extra pain

2= It is painful to look after myself and I am slow and careful

3= I need some help but manage most of my personal care

4= I need help every day in most aspects of self-care

5=1do not get dressed; I wash with difficulty and stay in bed

Section 3 Question

Response

LIFTING: How independent
are you during lifting object?

0=1 can look after myself normally without causing extra pain

1= 1 can look after myself, but it causes extra pain

2= It is painful to look after myself and I am slow and careful

3= The pain is fairly severe at the moment
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4= The pain is very severe at the moment

5= The pain is the worst pain imaginable at the moment

Section 4 Question

Response

READING: How do you feel
while reading newspaper or
book?

0= I can read as much as I want with no neck pain

1= 1 can read as much as I want with slight neck pain

2=1 can read as much as I want with moderate neck pain

3=1 can't read as much as I want because of moderate neck pain

4= 1 can hardly read at all because of severe pain

5=1 can't read as much as I want because

Section 5 Question

Response

HEADACHES: To which
state of headache do you feel?

0=1 have no headaches at all

1= I have slight headaches that come infrequently

2=1 have moderate headaches that come infrequently

3=1 have moderate headaches that come frequently

4=1 have severe headaches that come frequently

5=1 have headaches almost all of the time

Section 6 Question

Response

CONCENTRATION: To
which level of concentration do
you keep during working
despite of neck Pain?

0=1 can concentrate fully when I want with no difficulty

1= I can concentrate fully when I want to with slight difficulty

2= T have a fair degree of difficulty concentrating when I want to

3=1 have a lot of difficulty concentrating when I want to

4= 1 have a great deal of difficulty concentrating when I want to

5=1 cannot concentrate at all

Section 7 Question

Response

WORK: To which state neck
pain affect your daily work?

0=1 can do as much work as I want

1=1 can only do my usual work, but no more

2=1 can do most of my usual work, but no more

3=1 cannot do my usual work

4=1 can hardly do any work at all

5=1 cannot do any work at all

Section 8 Question

Response

DRIVING: How do you feel
your neck pain during

travelling?

0= I can drive my car without any neck pain

1=1 can drive my car as long as I want with slight neck pain

2=1 can drive my car as long as I want with moderate neck pain
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3=1can’t drive my car as long as I want because of moderate neck
pain

4=1 can hardly drive at all because of severe neck pain

5=1can’t drive my car at all

Section 9 Question

Response

SLEEPING: To which state
neck pain affects your sleep?

0= I have no trouble sleeping

1= My sleep is slightly disturbed (less than 1 hour sleepless)

2= My sleep is mildly disturbed (1 to 2 hours sleepless)

3= My sleep is moderately disturbed (2 to 3 hours sleepless)

4= My sleep is greatly disturbed (3 to 5 hours sleepless)

5= My sleep is completely disturbed (5 to 7 hours sleepless)

Section 10 Question

Response

RECREATION: To which
state neck pain affects
your recreation activities?

0=1Iam able to engage in all my recreation activities with no neck
pain

1=1 am able to engage in all my recreation activities with some
neck pain

2=1am able to engage in most, but not all, of my usual recreation
activities because of neck pain

3=1am able to engage in a few of my usual recreation activities
because of neck pain

4=1 can hardly do any recreation activities because of neck pain

5=1can’t do any recreation activities at all because of neck pain

Total source = SUM (points for all 10 findings). Disability in percent= total score....... ) /50% 100

Interpretation

e Minimum score: 0 with a minimum disability of 0%
e Maximum score: 50 with maximal disability of 100%

Disability Score Interpretations
Oto4 No disability
5to 14 Mild

15 to 24 Moderate
25to 34 Severe

Above 34 Complete

Please note: the means 15-24 out of 50 (the RAW SCORE) equates with moderate disability.
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