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Abstract

Background: Neck pain is one of the most common musculoskeletal disorders on
worldwide, which can lead to functional problems and a lowered quality of life. Recent
research has found out that scapular thoracic dysfunction contributes to the
pathophysiology of neck pain. Scapulothoracic stabilizing exercises are focused on
muscle imbalances and postural deficiencies and might produce better results in
comparison to traditional physiotherapeutic interventions. The aim of the study was to
evaluate the effectiveness of scapulothoracic stabilization exercise along with
conventional physiotherapy for patients with neck pain. Methodology: A randomized
controlled trial (RCT) was conducted where 40 people with neck pain aged 18-65 years
were randomly selected and subjected to study at the Musculoskeletal Unit of CRP,
Savar. The participants were randomly divided into two groups, an experimental group
which received conventional physiotherapy and scapulothoracic stabilization exercises,
and the control group received conventional physiotherapy only. The intensity of pain
was determined using Visual Analogue Scale (VAS), cervical Range of Motion (ROM)
was monitored by the use of goniometer and functional disability was measured by the
use of Neck Disability Index (NDI). The analysis of data was done by SPSS v25 and
the significance level was considered p < 0.05. Results: The significant difference was
found between two groups in terms of post-intervention pain intensity, ROM, and NDI
progress (p <0.05). Yet, the between-group analysis demonstrated that the experimental
group experienced significantly better improvements in neck flexion, extension, lateral
flexion, and NDI scores (p < 0.05), wherein the change in rotational ROM and VAS
were not significantly different between groups. Conclusion: When used in addition to
conventional physiotherapy, scapulothoracic stabilization exercises yield positive
results in terms of increased functional outcomes and cervical mobility of patients with
neck pain. Although both groups experienced a reduction in pain, the addition of
scapulothoracic exercises offered further outcomes in disability and improvement of

ROM hence its inclusion in the rehabilitation program of managing neck pains.

Keywords: Neck pain, Scapulothoracic stabilization, Range of motion, Neck Disability
Index.



Chapter-I Introduction

1.1 Background

Neck pain exists as one of the most widespread medical conditions which generates
discomfort when the cervical area begins at the upper part of the neck and continues all
the way to the first thoracic vertebra's spinous process. Neck pain develops because of
different medical conditions or structural or functional problems and injuries and poor
posture and aging tissues of the neck. This condition produces adverse impacts on life
quality that produces both disability and economic burdens worldwide (Fandim et al.,

2021).

Neck pain is a widespread issue, afflicting massive segment of the populace across the
world and the rate of which varies among different regions. Recent studies also have
shown that neck pain not only causes disability but also creates a large public health
problem. In this part, the various epidemiologic features are presented in detail of neck
pain in the the wider populace. In 2020, neck discomfort impacted roughly 203 million
individuals worldwide, exhibiting an age-standardized incidence prevalence of 2,450
per 100,000 population, with projections indicating a modest increase to 269 million
cases by 2050 (Wu et al., 2024). The neck pain point prevalence of was 3.57% in China
in 2019, is slightly higher than that in 1990 (3.53%) (Xia et al., 2024). The highest age-
standardized rates for neck pain were seen in high income regions such as North
America, suggesting that neck pain is a considerable burden in those regions. Pain in
the neck is more frequent in females than in males, and on average, is highest between

the ages of 45 and 74 (Shin et al., 2022).

Musculoskeletal condition like neck problem is a very common one amongst the people
of all ages and has various causes includes bad posture, muscle strain, degenerative
diseases and few other conditions. Muscle strain due to sudden movements, lifting
heavy things or incorrect sleeping positions would cause acute or chronic neck pain
(Binder, 2007). In addition, neck pain is caused by degenerative conditions such as
cervical spondylosis and herniated discs that, when compressing and inflaming nerves,
leads to neck pain (Hogg-Johnson et al., 2008). In addition, psychological causes, such

as stress and anxiety, make muscle tension worsen and lasting neck discomfort



(Genebra et al., 2017). But knowing these common causes is vital in confounding ideas

for therapy and prevention of neck pain.

The scapulothoracic region and the cervical spine possess interdependence between
both movements and postures; that is encourage activities and motions in one area
influence the other. This is a critical connection to keep the upper part of the body
functioning and stable, especially during activities with the shoulder and neck. The
scapulothoracic region is anatomically embraced both through the connection to and
via the cervical spine, in that way the thoracic spine acts as a bridge (Ganer et al., 2016).
Thoracic spine provides both stability and mobility of shoulder complex (Bogduk,
2016), and the cervical vertebrae allow head movement and load transmission.
Generating evidence that has direct functional relationship between these regions
(Javdaneh et al., 2021), the rehabilitation efforts focusing on scapular stabilization have
shown improvements on pain of the neck and range of motion. Physiologically and
clinically, thoracic spine can help alleviate symptoms of cervical spine dysfunction in

practice (Ganer et al., 2016 ; Javdaneh et al., 2021).

Biomechanical interdependence and muscle imbalances are a significant cause of the
development and persistence of neck pain due to scapular dysfunction. Dysfunction in
scapular movement can alter neck mechanics and cause pain and disability and thus the
scapula is closely related to the cervical spine. The biomechanical interdependence
reflects the bound nature of scapula and the cervical spine—the scapula dysfunction to
produce neck postural changes (Cagnie et al., 2014). If scapular motion becomes
abnormal, or scapular dyskinesis, then strain can be put on cervical structures, leading
to pain (Dabholkar and Yardi, 2015). Weakness in scapular stabilizing muscles affects
this relationship, as muscles are unbalanced with less strength in scapular stabilizing
muscles, there is more tension in the neck muscles leading to pain and stiffness

(Kotteeswaran & Nayak, 2021).

The scapulo thoracic stabilization exercises are desinged to improve a person's ability
of stability and function of scapula (shoulder blade) in relation to thoracic spine, which
can significantly reduce neck pain. Therefore, these exercises work the scapular
stabilizers such as the serratus anterior and trapezius to help keep the shoulders and
neck properly aligned (Ganvir & Kadam, 2023). These exercises can decrease the strain

On the cervical spine and can improve scapular positioning and therefore relieve pain



(Zacharakis et al., 2020). Amin et al. (2024) indicated that scapular stabilization
exercises had significant effects in reducing neck pain intensity who undergone scapular
stabilization exercises on top of the traditional McKenzie exercises. These exercises
can be incorporated into rehabilitation of individuals experiencing persistent cervical
discomfort and they improve pain and disability scores (Abbas et al., 2022 ; Edwards,
2021).

Several gaps remain to be filled in the literature currently existing in the area of
exercises for treatment of neck pain. There are inconsistent methodologies and
outcomes regarding various exercise modalities across various studies in which they
have proved effective in reducing neck paint. Different studies have been reported using
diverse intervention (stability training, yoga and resistance exercises) with no
consensus on the most effective exercise type (Rasmussen-Barr et al., 2023). However,
studies of the current period usually ignore the fact that reduction of pain is not the only
factor but range of motion and quality of life can be other prominent factors (Mittal &
Sharma, 2024). Adding these dimensions to the assessment of the impact of exercise on

neck pain may yield a more holistic view of the exercise—neck pain interaction.



1.2 Rationale

Neck pain is a very common musculoskeletal condition that severely compromises
daily activities as well as overall quality of life. Although traditionally, joint
mobilization and strengthening of the cervical spine is the only approach taught as
rehabilitation for neck pain, recent evidence indicates that scapulothoracic dysfunction
may have a fundamental role in neck pain pathophysiology. Evidence of emerging
clinical interest focuses on scapulothoracic stabilization exercises of the neck muscles,
and specifically of the scapular muscles as providers of scapular support and

mechanisms of maintaining cervical spine posture and function.

Scapulothoracic stabilization exercises work on these muscles like the serratus anterior,
lower trapezius and rhomboids in order to normalize scapular position and movement
patterns. Scapular stability has been associated with reduced cervical muscle
overactivation, reduced cervical mechanical stress, and improved postural control.
However, while some studies have explored the correlation between scapular
dysfunction and cervical pain, there is limited evidence on the direct effectiveness of

scapulothoracic stabilization exercises as a primary intervention for neck pain relief.

It is important to develop an evidence-based strategy that includes scapulothoracic
exercises into conventional rehabilitation procedures for the treatment of neck pain
provides rationale for this study. Researchers, physiotherapists, and healthcare
professionals can all benefit from this study's examination of how these exercises
influence muscle activation patterns, ability to function, and pain severity.
Scapulothoracic stabilization exercises may provide a non-invasive, affordable, and
easily accessible therapeutic option for people with neck pain if the techniques are
shown to be effective. This would eventually improve patient outcomes and lessen the

workload on healthcare systems specially for physiotherapist.

To the fullest of my knowledge there is no research have ever been done before upon
this topic in Bangladesh. This research aims to fill the gap in existing research by
evaluating the effectiveness of scapulothoracic stabilization exercises in relieving neck
pain and improving function, contributing to the development of more comprehensive

rehabilitation programs.



1.3 Hypothesis

Null hypothesis (H0): There is no significant difference in pain reduction, functional
improvement between patients with neck pain who receive scapulothoracic stabilization
exercises along with conventional physiotherapy and those who receive only

conventional physiotherapy at CRP.
Ho: pl -p2=0

Alternative hypothesis (Ha): There is a significant improvement in pain reduction,
functional outcomes in patients with neck pain who receive scapulothoracic
stabilization exercises along with conventional physiotherapy compared to those who

receive only conventional physiotherapy at CRP.
Ha: pl -p2#0

1.4 Objectives of the study

General objectives :

To evaluate the effectiveness of scapulothoracic stabilization exercises for patients with

neck pain.
Specific objectives:

To explore the baseline characteristics of neck pain patients.
To evaluate the change in pain severity.

To evaluate the range of motion.

YV V V V

To assess the efficiency of scapulothoracic stabilization exercises on improving
neck disability index score.
» To compare the effectiveness of scapulothoracic stabilization exercises with

conventional physiotherapy treatment for neck pain patients.



1.5 Conceptual Framework
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Figure-1.1: Conceptual Framework



1.6 Operational Definition
Pain:

Pain is an unpleasant sensory and emotional experience, frequently related to, or similar
to, that related to, actual or potential tissue damage, and acts as a warning signal of

possible danger.
Neck pain:

Neck pain is a subjective discomfort or pain experienced in the cervical region. This
includes the structure such as muscles, nerves, bones (vertebrae), joints, and the discs

between the bones.
Acute neck pain:

Acute neck pain is sudden, sharp, or intense pain in the neck that typically lasts less

than six weeks, often accompanied by stiffness and limited range of motion.
Chronic neck pain:

Chronic neck pain is defined as discomfort within or near the neck that lasts for over

three months.
Range of motion:

Range of motion (ROM) refers to the degree or boundary to which a body part can be

moved at a joint or a stationary point.
Neck disability:

Neck disability refers to the functional limitations and difficulties experienced by an
individual due to neck pain and related conditions, impacting their daily activities and

overall quality of life.
Conventional neck pain treatment:

Conventional neck pain treatment focuses on physical exercises like retraction,
protrusion, retraction extension and others by therapist as well as by patients themselves

in order to reduce neck pain.



Stabilization exercise:

Stabilization exercises focus on strengthening the muscles that provide support and
control during movement, particularly the core and smaller stabilizing muscles, to

improve joint stability and reduce the risk of injury.
Scapulothoracic stabilization exercises:

Scapulothoracic stabilization exercises are designed to strengthen the muscles that
attach the scapula to the thorax and improving shoulder stability and function by

restoring proper scapular movement and control.



Chapter-11 Literature Review

Neck pain is defined as discomfort in the cervical area, often experienced posteriorly,
with potential propagation to the head, trunk, and upper limbs. Cervical discomfort is
among the most prevalent musculoskeletal disorders worldwide (Guzman et aal., 2009).
In various studies there has been a significant relationship between scapulothoracic
stability and neck pain and the studies have also shown that scapular stabilization leads
to neck pain reduction. Studies revealed that scapulothoracic muscle weakness
contributed to mechanical neck pain especially in populations with prolonged sedentary
behavior such as IT professionals (Mulay et al., 2018). Several scapulothoracic
stabilization interventions have been shown to reduce pain of the neck and improve the
range of motion of people with neck pain, indicating that enhancing scapulothoracic

stability may reduce symptomatology of neck pain (Javdaneh et al., 2021).

The biomechanical and neuromuscular impairments from poor scapulothoracic control
leads to major sources of impairments predisposing to neck dysfunction. The alteration
of shoulder mechanics from compromised scapular movement has an effect on neck
posture and function. Several key factors underscore this relationship. It has been shown
that scapular dyskinesis, which is defined as abnormal scapular movement, is associated
with increased pain and dysfunction of the neck (Seok & Kim, 2020). Individuals with
scapular dysfunction may also exhibit compensatory neck muscle activation and
resulting overuse, strain. The trapezius muscle and the levator scapulae muscle are
important to stabilize the scapulothoracic region, they can become dysfunctional and
lead to poor neck support in an arm movement as a result neck pain occur (Ebaugh &

Finley, 2017).

The scapula, thoracic spine, and cervical spine are biomechanically connected in
numerous complicated anatomical and functional ways. The cervicothoracic junction is
where the mobile, lordotic cervical spine meets the rigid, kyphotic thoracic spine,
comprising the C7 and T1 vertebrae, discs, ribs, and ligaments (DiGiorgio et al., 2019).
How the shoulder moves and remains stable dramatically depends on the relationship
between the scapula and the thoracic spine via biomechanical ways. The

scapulothoracic joint (scapula and thoracic spine) allows a wide range of shoulder

9



actions. The scapulo thoracic joint constitutes a functional association between the
scapula and thoracic cage and not an actual anatomic joint. Shoulder elevation
capability is dependent on movements like elevation, abduction and rotation of the

scapula, an indispensable component of overall mobility (Seth et al. 2016).

Epidemiologically the prevalence of neck pain is diverse between populations and
demographics, reflecting its dispensability as a musculoskeletal complaint. In one
study, 64.6% of the subjects experienced neck pain, and it was more commonly reported
by females (70.5%) and participants with higher education (Alabdulkarim et al., 2022).
Research analyzing data from 1990 to 2019 indicated that the prevalence of neck pain
among adolescents and young adults aged 10-24 stabilized at approximately 69,178.4
per 100,000 individuals in 2019, despite an increase in total cases (Fu et al., 2024). In
patients with chronic migraine, neck pain prevalence was reported at 87% (Al-Khazali
et al., 2022). A study on degenerative cervical myelopathy found that 79.2% of patients
reported neck pain preoperatively (Schneider et al., 2022). Neck pain is more common
in females compared to males, and on average, is highest between the ages of 45 and
74 (Shin et al., 2022). In 2020, neck discomfort impacted roughly 203 million
individuals worldwide, exhibiting an age-standardized incidence rate of 2,450 per
100,000 population, with a modest rise expected to reach 269 million instances by 2050
(Wu et al., 2024). The neck pain point prevalence of was 3.57% in China in 2019, is
slightly higher than that in 1990 (3.53%) (Xia et al., 2024).

Neck pain is a prevalent condition with a variety of causes, affecting a significant
portion of the population. These are frequent causes of neck pain, often resulting from
poor posture, overuse, or sudden movements. Degenerative changes in the cervical
spine can lead to pain due to joint wear and tear and also conditions like cervical
radiculopathy and central cord compression are more common in older adults, often
due to degenerative changes (Spine Conditions: Cervical Spine Conditions., 2017). In
addition, psychological causes, such as stress and anxiety, make muscle tension worsen
and lasting neck discomfort (Genebra et al., 2017). But knowing these common causes

is vital in confounding ideas for therapy and prevention of neck pain.

Scapular dyskinesis significantly contributes to chronic neck pain through its impact on
posture and muscle function. Scapular dyskinesis is especially related to neck pain in

those with forward head posture, given the higher frequency of SD in this group (Giiler
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et al., 2022). Dysfunctional scapulothoracic muscle activities related to scapular
dyskinesis play a role in increasing the chance of developing neck pain (Javdaneh et
al., 2021). Although weakness in the neck muscles is thought to cause fatigue and pain,
there is a lack of significant differences in endurance between persons with or without

neck pain (Aimi et al., 2019).

Treatment options for neck pain are traditionally diverse, including both medicines and
physical as well as alternative strategies. Their goal is to alleviate pain, improve how
well a person can move, and increase quality of life for those with neck pain.
Paracetamol, a kind of NSAID, is often the drug of choice for treating both sudden and
ongoing neck pain. In medical treatment, muscle relaxants are intended to lessen the
tension in the muscles of the neck. Acupuncture is a traditional method that has shown
effectiveness in pain management, although evidence varies (Isaikin et al., 2023).
Conventional physiotherapy interventions consist of a series of targeted therapies.
Exercise therapy primarily focused on neck pain patients are isometric exercise, range
of motion exercise, dynamic resistance exercise, cranio-cervical exercise, upper limb
strengthening exercise, neck stabilization exercise, proprioceptive exercise and neck
endurance exercise (Bertozzi et al., 2013). Traditional physiotherapy treatment methods
for neck pain encompass a variety of techniques aimed at reducing discomfort and
improving functionality. These methods include manual therapy, exercise therapy, and
specific rehabilitation approaches. Spinal mobilization has shown effectiveness in
reducing pain and disability, particularly in acute cases. It can be used alone or as part
of a multimodal treatment approach for chronic pain (Hernandez et al., 2024). Kinesio
Taping method combined with traditional therapy, has been shown to provide additional
benefits in pain reduction (Kavlak et al., 2012). Combining physical therapy with
psychological support and pharmacological interventions is recommended for optimal
outcomes in managing neck pain (Isaikin et al., 2023). Another study stated that home
exercise programs can also play a very important role in the condition of neck pain. The
home exercise program comprises a series of wide range of motion (ROM) exercises
intended for warming up and cooling off, succeeded by stretching/mobilization and
strengthening exercises targeting the scapula and upper thoracic spine, primarily
involving flexion/extension, lateral flexion, and rotation of the shoulder joint (Martel et

al., 2011).
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Manual therapy has been found to be a useful way to reduce neck pain and improve a
person’s range of motion. Manipulation and mobilization are two of several techniques
that may lessen symptoms seen in the large proportion of the population who suffer
from neck pain (Shamsi et al., 2020). Both short-term and long-term pain outcomes
suggest manual therapy surpasses oral pain medications in managing pain. According
to Makin et al. (2024), manual therapy is generally safer than oral medications, with
fewer side effects possible. Although manual therapy is shown to help with neck pain,
studies point out that its effectiveness may depend on both individual factors and which
techniques are used. Effective postural correction is especially important in lessening
neck pain among people who use computer or smartphone devices extensively. This
method focuses on mechanistic components of discomfort by supporting matched
alignment and lightening the burden on the cervical spine. Numerous studies indicate
that postural correction helps improve neck pain and disability by reducing both the
Neck Disability Index and craniovertebral Proper alignment of the cervical spine gained
through postural correction is effective in lowering the incidence of forward head
posture, often connected to neck pain. Postural correction reduces pain by promoting
balance through the activation of muscles that contrast with those in use during poor
posture. Postural correction is reported to have superior benefits for managing ongoing
neck pain than manual therapy, according to Mittal and Sharma's 2024 study. Engaging
in exercise is important for controlling neck pain, since it strengthens physical abilities,
decreases pain, and raises quality of life. Data suggest that resistance training leads to
important declines in both pain and disability, with mean differences of -1.27 for pain
and -1.76 for disability. It was found that motor control exercise had a large effect of -
2.29 in reducing pain, as measured by SMD. Pain relief was more notable with yoga
compared to alternative types of exercise, as reported in Mueller et al. 2023. Jones and
colleagues found, through a systematic review, that strengthening exercises contributed

to reduction in VAS scores for pain and NDI scores (2024).

Scapulothoracic stabilization exercises are therapy techniques intended to strengthen
and stabilize the scapulothoracic joint, an important factor in maintaining shoulder
stability and posture. Usually, scapulothoracic stabilization exercises are used together
with additional therapeutic interventions to optimize the outcome of rehabilitation.
Scapulothoracic exercises are an important method of treating the muscle imbalances

related to upper crossed syndrome and have been shown to help with neck pain and

12



improved thoracic movement (Ganvir & Kadam, 2023). Scapulothoracic stabilization
exercises constitute an important part of therapeutic programs that optimize shoulder
function, posture, and balance. Usually, such exercises include progressive resistance
training, activities to sharpen scapular awareness, and drills to increase muscle stability.
The scapulothoracic stabilization exercises concentrate especially on the serratus
anterior (SA) and the trapezius, including the lower (LT), middle (MT), and upper (UT)
regions. Scapulothoracic stabilization exercises improve the control and stability of the
scapula, which plays a major role in maintaining shoulder functionality and reducing
pain. These exercises improve posture by strengthening these muscles, with particular
benefits for people experiencing Upper Crossed Syndrome, a postural issue caused by
muscle tightness and weakness resulting in neck pain (Nitayarak & Charntaraviroj,
2021). Scapular protraction and upward rotation are greatly dependent on activation of
the serratus anterior muscle. Riek et al., 2022 reported that the forward punch and
dynamic hug increase serratus anterior activity more than they increase upper trapezius
activation. Stabilization of the scapula is supported by the upper, middle, and lower
trapezius. Training routines that target shoulder pain and scapular position often depend
greatly on activation of the lower trapezius. Middle trapezius is highly engaged in a
range of scapular-based exercises. According to Borms et al., (2022), prone elevation
with external rotation is potent in mobilizing the lower and medial trapezius, all while
minimizing activity in the upper trapezius and reducing stress on the neck, which could
reduce neck pain. Some dynamic exercises in scapulothoracic stabilization organize
movements that engage both serratus anterior and lower trapezius, promoting optimal
shoulder mechanics and reducing neck pain and impingement risk (Riek et al., 2022).
While these exercises focus on strengthening specific muscles, it is important to
consider that improper execution or overemphasis on certain muscles can lead to
imbalances, potentially exacerbating shoulder issues. Thus, a balanced approach is

essential for effective rehabilitation.

The majority of patients presenting with neck pain have non-specific neck pain
characterized by postural or mechanical symptoms. The etiological causes are
inadequately comprehended and are often multifactorial, encompassing bad posture,
anxiety, despair, cervical strain, and athletic or vocational endeavors. Neck discomfort
following a whiplash accident falls under this type, characterized by the absence of

bone damage or neurological dysfunction. When the mechanical element is prioritized,
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the ailment is commonly referred to as cervical spondylosis ( Ylinen, 2003).
Scapulothoracic stabilization exercises play a crucial role in enhancing scapular control
and reducing neck pain, particularly in individuals with conditions like mechanical neck
pain. Strengthening and coordinating the muscles close to the scapula with these
exercises improve posture and reduce neck pain. The literature demonstrates that after
scapulothoracic stabilization interventions, individuals often have better cervical range
of motion and lower pain. According to Ganvir and Kadam (2023), the inclusion of
thoracic mobilization with scapular exercises demonstrates a joint effect that favors

better pain reduction and greater improvement in mobility.

The management of neck pain has been studied in clinical research to see if
scapulothoracic stabilization exercises are effective. The exercises concentrate on
improving how the scapula functions and its stability, which consequently can reduce
neck pain and increase range of motion. While these studies generally demonstrate the
viability of these exercises, their effectiveness appears to differ depending on the group
or setting involved. Research by Ganvir and Kadam (2023) indicates that a combination
of scapular stabilization After four weeks, the intervention associated with notable
increases in both neck flexion, extension, and lateral flexion range of motion.
Zacharakis and colleagues (2020) reviewed five RCTs and concluded that
scapulothoracic strengthening exercises tend to ease neck-related pain. It was also
found that these exercises provided brief improvements in daily life activities and neck
disability index results; however, the results varied, largely because of differences in
exercise styles used. Edwards (2021) pointed out that well-coached exercise programs
concentrated on the kinematics and stability of the scapula can contribute to reduced
neck pain. Results from randomized control trials recommend including these exercises
by doing them three times every week for four to six weeks. Priya's (2018) study found
that scapular stabilization exercises significantly improved functional status in patients
with mechanical neck pain compared to conventional physiotherapy, although there was
there is no major difference in relieving pain between the two groups. Seo et al. (2019)
reviewed studies on nonspecific chronic neck pain and found that scapular stabilization
exercises might improve pain and dysfunction. Nevertheless, because few studies exist
and there is a variation in measurement methods, the reliability of these findings is
limited. In 2021, a trial conducted by Javdaneh and colleagues compared neck training

with and without adding scapular stabilization. The use of both neck and scapular
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exercises produced superior results for pain and motion, showing that adding scapular
exercises improves the outcome of neck rehabilitation. The results of a systematic
review by Zacharakis et al. (2020) comprising 329 participants from randomized
controlled trials provided evidence that scapulothoracic exercises reduce neck pain and
improve functional outcomes. Analyses of scapulothoracic stabilization techniques
frequently rely on a number of standardized assessment instruments. Such scales are
employed to evaluate different characteristics of shoulder function, pain perception, and
treatment outcomes. As with the VAS, the NPRS provides a numerical measure of pain
and has been used to show that SSE positively affects pain management. DASH
Questionnaire and Neck disability index scale assesses the disability and functional
status of the upper extremity, providing insights into the overall impact of

scapulothoracic stabilization exercise on daily activities (Tang et al., 2024).

Studies have demonstrated that providing scapulothoracic stabilization exercises can
lead to significant improvements in pain reduction and functional outcomes compared
to traditional neck exercises alone. The cervical spine specific movements of isometric
strengthening, deep neck flexor activation, and range of motion exercises are traditional
neck exercises as this would not harm any organ structures or physiological functions
of the cervical spine. The purpose of these exercises is to focus directly on the muscles
surrounding the cervical spine to decrease pain, improve function and return normal
movement patterns (Jull et al., 2007). However, there is emerging evidence that, when
included in rehabilitation programs for neck pain, scapulothoracic stabilization
exercises produce superior outcomes to those exercises focusing on the cervical spine
alone. Kang et al. (2018) performed a randomized controlled trial in which patients with
chronic neck pain who performed scapular stabilization exercises progressively
increased in pain intensity, neck disability, and also increased activation patterns of the
neck muscles in comparison with the traditional neck exercises. These results were
confirmed in another study by Kim and Park (2017) who observed that scapular
stabilization training improved postural control as well as decreasing upper trapezius

overactivity a typical side effect pattern in neck pain.

The existing studies on the effectiveness of scapulothoracic stabilization exercises for
neck pain reveal several limitations that obstruct the generalization and reliability of
their findings. These limitations include variability in study designs, small sample sizes,

and inconsistent outcome measures across different research efforts. Using multiple
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methodologies, with randomized controlled trials and quasi-experimental designs, often
makes it hard to compare study outcomes directly. A lack of unified measurement
methods sometimes results in differences of opinion about scapulothoracic exercises’
effectiveness (Zacharakis et al., 2020). Since the exercise interventions vary widely in
how much, how often, and how hard individuals exercise, the reported results are not
always consistent (Priya, 2018). A range of interventions—including stability training,
yoga, and resistance exercises—have been used in different studies, but no clear
preference for the best type of exercise is established as yet (Rasmussen-Barr et al.,
2023). A large portion of the studies considered in systematic reviews have included
only a small number of participants, thereby decreasing the strength and generality of
the findings (Seo et al., 2019). A number of studies have indicated encouraging results,
however, because the evidence overall is moderate, further high-quality research is

needed to strengthen the findings (Zhong et al., 2024).

Supporting evidence for scapulothoracic stabilization exercises needs to be
strengthened, especially in their applications for neck pain and shoulder disorders.
Although the existing research suggests possible advantages, it also points out major
deficiencies in current knowledge that must be resolved. Because most studies are not
standardized in their exercise approaches, results cannot be easily compared between
different investigations (Zhong et al., 2024). Scapulothoracic exercise research needs
to examine how well these approaches work for specific populations, particularly
athletes and those in the military, as well as rehabilitation settings, to better grasp their
particular requirements (Edwards, 2021). Assessments of the ongoing utility and
durability of scapulothoracic stabilization exercises are required (Zacharakis et al.,
2020). In order to obtain a complete picture of the effectiveness of such exercises,
future studies ought to measure outcomes using objective and subjective methods

(Zhong et al., 2024).

Even though the results are promising, additional studies are required to figure out best
execution methods and determine the exercises most beneficial for long-term outcomes
of neck pain. In order to improve clinical management and recovery approaches for
individuals with neck pain, advanced and thorough research is needed to evaluate and

compare both scapulothoracic stabilization and standard neck exercises on a large scale.
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Chapter-111 Methodology

3.1 Study design

A Randomized Control Trial (RCT) was utilized as the experimental design for the
quantitative study in order to assess the effectiveness of scapulothoracic stabilization
exercises along with conventional physiotherapy for individuals with neck discomfort.
A randomized controlled trial (RCT) is a quantitative, prospective, comparison
investigation performed under controlled settings. The efficacy of this treatment
regimen was assessed using the Visual Analogue Scale (VAS) for pain measurement,
the Universal Goniometer for range of motion assessment, and the Neck Disability

Index (NDI) to evaluate the disability rate.

The study utilized a single-blind design in which the assessor was blinded. Participants
were randomly assigned to the experimental group, that received scapulo-thoracic

stabilization exercises, or the control group, who received conventional treatment.

A pre-test (before the intervention) and post-test (after the intervention) were conducted
with each participant from both groups to evaluate balance outcomes before and after

the therapy. The design was demonstrated below-
Experimental group : r O X O

Control group:r O O
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3.1.1 CONSORT Flowchart of the phases of randomized controlled trial

Follow-Up

Analysis

Allocation

Followed up (n=17)

(after 9 session)

Analyzed by
intension to treat

(n=20)

=
(]
g A d for Eligibilit
= ssessed for Eligibility Not included -
—
|
&) -did not meet the
eligibility criteria
-showed no interest
in participation
Randomization (n=40)
Allocating to Allocating to
Control group Experimental
(n=20) group (n=20)
Did 'not Received
Received .
] Intervention
Intervention
Received Received Scapulothoracic
Conventional stabilization exercise
Physiotherapy along with conventional
therapy
(n=3) (n=2)

Followed up (n=18)

(after 9 session)

Analyzed by

intension to treat

(n=20)

Figure 3.1: Consort flowchart of the study
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3.2 Study site

Musculoskeletal unit of the Physiotherapy department of the Centre for the
Rehabilitation of the Paralyzed (CRP) in Savar, Dhaka, was selected to perform the
study.

3.3 Study duration

The study was conducted from 1% June 2024 to 31% May 2025, approximately 11
months, from initial recruitment through to the final dissemination of results. Data was

collected over a two-month period from 1% February to 31% March.
3.4 Study population

The study populations were people who have neck pain and were taking physiotherapy
service at CRP and sample population were a smaller group drawn from the larger study

population, those who came to CRP to receive treatment.
3.5 Inclusion criteria

e Patients with neck pain who were taking physiotherapy services at CRP.

e Age between 18 to 65 (Masaracchio et al., 2013).

e Both male and female (Ibrahim, Hanan and Abdelsalam., 2022)

e (Carrying a baseline NDI score of no less than 20% (10 points) (Masaracchio
et al., 2013).

e Patients who voluntarily agreed to take part in this research.
3.6 Exclusion criteria

e Neck pain has been associated with inflammatory rheumatologic disorders or
malignancy.

e Prior surgical intervention concerning cervical spine and cervical spinal
stenosis.

e Severe referred pain (more than 8 on a 0-to-10 visual analog scale [VAS])
within the corresponding dermatome of the upper extremities.

e Severe psychological disorder.

e Pregnancy

(Masaracchio etal.,2013).
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3.7 Sample size

G*power software (Version 3.1.9.4; Germany) was used to calculate the required
sample size for this investigation. The calculations depended on changes in the NDI
over 4 weeks, including a standard deviation of 9.3 points (data collected from Im et
al., 2015), a two-tailed test, an alpha level of 0.05, and a desired power of 80%. The
projected required sample size was determined to be 20 patients per group and total 40

patients.
3.8 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. 40 patients
were conveniently selected from the 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. In this study, 20
patients were randomized to an Experimental group receiving scapulothoracic
stabilization exercises along with conventional physiotherapy, while another 20 patients
received only conventional physiotherapy. So the divided number of experimental
group were 2, 3, 4,6,7,8,9, 11, 13, 14, 15, 17, 21, 22, 30, 31, 33, 34, 37 & 40 and
control group were 1, 5, 10, 12, 16, 18, 19, 20, 23, 24, 25, 26, 27, 28, 29, 32, 35, 36, 38
& 39.

3.9 Method of data collection

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 had been collected using a pre-test, intervention, and post-test utilizing a written
questionnaire. A pre-test was conducted prior to the beginning of therapy, during which
pain severity was assessed using the Visual Analog Scale (VAS) and the Neck Disability
Index (NDI) questionnaire. A similar technique was conducted for performing the post-
test following the termination of nine treatment sessions. The questionnaire for
assessment was provided to each subject before beginning therapy and after 9 sessions

of treatment patient was told to make mark on the line of VAS scale according to their
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severity of pain. The data were gathered from both experimental and control group in

the presence of a graduate certified physiotherapist in order to avoid biasness.
3.10 Data collection tools

i.  Data collection form.
ii.  Informed consent.
iii.  Structured questionnaire (which include both open-ended and closed-ended
questions).
iv.  Visual Analogue Scale(VAS) — for measuring pain.
v.  Neck Disability Index (NDI) questionnaire.
vi.  Goniometer.

vii.  Pen and pencil.

3.11 Measurement tools

3.11.1 Primary outcome measurement tool

Visual Analogue Scale (VAS): Hayes and Patterson (1921) developed the Visual
Analog Scale (VAS) to evaluate pain severity in patients. It is acknowledged as the
Visual Analog Scale. The scale is a 10 cm long line, either horizontal or vertical,
extending from 0 to 10. A score of zero (0) indicates the absence of pain, 1-3 indicates
mild discomfort, 4-6 reflects moderate pain, and 7-10 shows severe pain as reported by
patients. The patient indicates a position on the line that most accurately reflects their

pain level, allowing it an easily understood and effective technique for pain evaluation.

Neck disability index (NDI) scale: This questionnaire is developed according to the
Neck Disability Index (NDI) for measuring pain and disability in patients with neck-
related conditions. Each question has a total of 6 response options, scored from 0 to 5.
Here, 0 indicates no disability and 5 indicates complete disability. Scoring intervals for
interpretation as 0-4 indicates no disability, 5-14 indicates mild disability, 15-24
indicates moderate disability, 25-34 indicates severe disability and 35-50 indicates
complete disability. The questionnaire consists of 10 questions, with a total possible
score of 50. The higher the NDI score, the more severe the neck disability, whereas a
lower NDI score indicates better neck function. A healthy individual may have an NDI

score of 0.
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3.11.2 Secondary outcome measurement tool

Goniometer: The utilized of a goniometer to evaluate joint range of motion, which is
often employed. Double-armed goniometer, with one fixed arm and one movable arm.
The pivot or axis of the movable arm is positioned directly above the center of the joint.
The stationary arm is positioned in alignment with the immobile segment of the joint.
The movement must then be achieved. At the end of the movement, the indicator shows

the number of degrees through which the part has rotated.
3.12 Treatment regime
Treatment provider :

Graduated physiotherapist with minimum one year clinical experienced in

Musculoskeletal unit PT department, CRP, Savar.
For control group: Conventional physiotherapy for neck pain patients at CRP.

» Mckenzie Principle :
e Extension principle:
e Retraction exercise
e Retraction with extension
e Retraction extension with extension
e Traction retraction extension with rotation
e Extension mobilization
e Sustain extension with pillow support
» Lateral Principle:
e Lateral flexion
e Rotation
Stretching exercise
Soft tissue release
Isometric exercise

Strengthening exercise

YV V V V V

Mulligan approach:
e NAGS
e SNAGS

» Maintain proper positioning and home advice
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For experimental group : Following exercises along with conventional physiotherapy.

scapulothoracic stabilization exercise.

It is important for the patient to
understand the movement of the

scapula.

1.

Frist seated on a stool with the feet
supported and spine in a neutral
position.

Gentle pressure on the acromion to
encourage upward rotation.

The hands placed along the line of
the pectoralis minor and moving
the coracoid process away from the
hand and  the movement of
scapular retraction occur.

Repeat the process for both
scapulae.

The patients were asked to
maintain  the  positions and
contractions during the exercises.
A maximum of 5 minutes needed
for the procedure.

Exercise Description and Doses Figure
name

1.Scapula Scapula orientation exercise is the

orient.ation preparatory step for performing the

exercise
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2. Scapular Scapula adduction and shoulder
adduction and | external rotation is the first exercise of
shoulder scapulothoracic stabilization exercise.
exterpal 1. This exercise is performed with a
rotation )
200cm long precut section of
Thera-band of yellow or red color.
2. Stand tall with feet hip width apart.
3. Bend elbow 90 degree by sides and
hold the Thera-band slightly
narrower than shoulder width.
4. Rotate arms outward and squeezing
the shoulder blades together.
Exhale during scapular retraction.
5. Return to the starting position with
control. Inhale during returning to |8
the starting position. &
6. The holding time is 6-10sec.
7. Perform 10 repetitions.
3. Bilateral 1. Hold the end of the Thera-band at
shoulder hip height with the elbow straight
extension with and the palms facing inwards.
scapulgr 2. Start just in front of the body and
retraction .
pull the arm backwards keeping
the elbow straight and squeezing
the shoulder blades together.
3. Return to the starting position.
4. The holding time is 6-10seconds.
5. Perform 10 repetition.
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4. Eccentric 1. Hold the end of the Thera-band at
scapular hip height with the elbow straight
retraction and the palms facing inwards.

2. Start from the back of the body and
pull the arm forward keeping the
elbow straight.

3. Return to the starting position.

4. The holding time is 6-10seconds.

5. Perform 10 repetition.

5. Brugger’s 1. Begin sitting or standing with an
exercise elastic exercise band wrapped and
secured around your palms.

2. Begin with arms at side, elbows
bent, forearm's pointing forward.

3. Move hands apart from each other
to maximally stretch the band while
simultaneously rotating palms out,
straightening the arms, and
pinching the shoulder blades
together as the hands move behind
the hips.

4. Return to the start position.

5. The holding time is 6-10seconds.

6. Perform 10 repetition.
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6. Forward 1. Begin sitting or standing by

punch or wrapped the Thera-band around

scapular behind the body at chest level.

protraction 2. Elbows are straight and palms
facing inwards.

3. Punch forward and keep the elbow
straight and shoulder 90 degree
flexed.

4. Return to the starting position.

5. The holding time is 6-10 seconds.

6. Perform 10 repetition.

7. Dynamic 1. Begin the Thera-band wrapped
hug exercise around upper back and holding
each end of Thera-band with hands.

2. Abduct the shoulder about 60
degrees and bend the elbow about
45 degrees.

3. Keeping the shoulder elevated and
push the arms forward and inwards
as giving a hug.

4. When the elbow is straight and the
hands touch each other. Hold it for
6-10 seconds.

5. Slowly return to starting position.

6. Perform 10 repetition.

Table 3.1: Treatment protocol for experimental group
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3.13 Data analysis

Data was calculated and analyzed by statistical package for social science (SPSS)
version 25 and Microsoft word was presented the tables for both demographic
questionnaire and group differences. The alpha was set at 0.05. Intension-to-treat
analysis was performed. The last observation carried out forward (LOCF) method was
used to handle missing data. NDI scores were calculated based on the number of items
answered. If a participant answered at least 8 out of the 10 items, an adjusted score was
calculated by dividing the sum of the answered items by the maximum possible score
for those items and multiplying by 100 to express it as a percentage. Participants with
fewer than 8 answered items were excluded from analysis, in line with standard NDI
scoring guidelines. Normality of data was assessed using Shapiro-Wilk test. The
baseline characteristics of both groups were compared with independent sample t test.
The socio-demographic information of both groups were compared with independent
sample t test, or Chi- square test, depending on whether the criteria for statistics were
fulfilled. The paired t-test and independent t-test were selected for data that followed a
normal distribution (ROM, NDI) to analyze pre and post intervention changes in each
group and between group effects. When data showed non-normal distribution (VAS)
both Wilcoxon signed-rank and Mann- Whitney U were properly employed

respectively for within groups and between group analysis.
3.14 Ethical consideration

The research proposal, including the methodology, received approval from the
Institutional Review Board (IRB) and got approval from the relevant ethical committee
of the Bangladesh Health Professions Institute (BHPI). The entire procedure of this
study work followed by the rules established by the Bangladesh Medical research
Council (BMRC) and the World Health Organization (WHO). Prior to starting data
collection, the researcher secured approval from the relevant authorities in the clinical
setting to ensure participant safety and received a witness from the authority to verify
the data collected. The researcher carefully maintained the privacy of the participants'

conditions and treatments.
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3.15 Informed consent

Informed permission from each participant was obtained by the researcher. A sign
informed consent form was obtained from each participant. The participants were
informed of their right to get consultation from an outside physician should they find
the therapy insufficient for managing their medical issues or if their medical condition
worsens. The participants were notified that they might refuse to answer any question
during the study and might cancel their consent and discontinue participation at any
time. Withdrawal from the research should not affect their treatment in the
physiotherapy department, and they should continue to get the same services. Each
participant had the opportunity to express their concerns to those in higher authority or

administration of CRP and got satisfactory responses to their inquiry.
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Chapter-1V Result

In this study, total 40 patients who have neck pain were selected as sample from the
Musculoskeletal outpatient unit of Center for Rehabilitation of Paralyzed (CRP),Savar
,Dhaka to measure the effectiveness of scapulothoracic stabilization exercise along with

conventional physiotherapy among patients with neck pain.
4.1. Baseline characteristics

Table-4.1: Baseline characteristics

Variables Experiment group  Control group p-value
Age, mean(SD), years 37.05 (+ 9.88) 38.55 (£ 13.24) 0.687%
Height (meter), mean 1.6615 (+0.89) 1.6325 (£0.10) 0.315%
(SD)

Weight (KG), mean 64.25 (£7.12) 61.45 (£6.94) 0.216?
(SD)

BMI (KG/m?), 23.26(£1.74) 23.09(£2.37) 0.799?
mean(SD)

Pain intensity(VAS), 6.72(£0.734) 6.93(%0.742) 0.374?
mean(SD)

NDI score (%), 45.55(+6.264) 42.44(£7.265) 0.143?
mean(SD)

2, independent t-test

The table above shows the descriptive data for the experimental group and control
group at the beginning of the study. The table presents the following data for each
group: age, height, weight, BMI, pain intensity(VAS), NDI score. The experiment
group had a mean age of 37.05 years, while the control group had a mean of 38.55 years
with p=0.687. The age of the control group was little higher but there was no
Statistically significant difference between age at baseline. This table also showed the
mean height for experiment groups 1.6615 meters and for control group 1.6325 meters
with p=0.315. The height of the experimental group was slightly higher than the control
group though there was no statistically significant difference between height. This table
also shows the data of experimental groups mean weight 64.25kg and control group
mean weight 61.45kg with p=0.216. Though the weight of the experimental groups was
a bit higher than the control group but there was not a statistically significant difference
between the weight of both groups. This table also presented the mean BMI of
experimental group 23.26 kg/m?and control group 23.09 kg/m?with the p=0.799. Thats
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showed that there was no statistically significant difference between BMI. This table
also presented that experimental group had a mean VAS of 6.72, while the control group
had a mean VAS of 6.93 with p=0.374. That’s showed there was slightly increased VAS
in control group than experimental group, though there was statistically no significant
difference between the groups VAS score at baseline. The table above also showed the
mean NDI score at baseline for experimental group 45.55% and for control group
42.44% with p=0.143. The experimental group had a little more percentage of NDI

score than control group but there is no statistically significant difference between the

group.
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4.2. Analysis of Socio-demographic information

Table-4.2: Socio-demographic information

Variable Experiment group Control group p-value

Gender (%) Male= 13 (65%) Male= 12 (60%) 0.744°
Female= 7 (35%) Female= 8 (40%)

Marital Unmarried =3 (15%) Unmarried =5 (25%) 0.429°

0

status(%) Married =17(85%) Married =15(75%)
Divorced =0(0%) Divorced =0(0%)
Widowed =0(0%) Widowed =0(0%)

Occupation (%) Housewife =4 (20%) Housewife =7 (35%) 0.644°

Farmer =2 (10%) Farmer =0 (0%)
Garments workers =1 Garments workers =0
(5%) (0%)

Driver =1 (5%) Driver =0 (0%)

Day Laborer =1 (5%) Day Laborer =0 (0%)
Service Holder =1 (5%)  Service Holder =2 (10%)
Businessman =3 (15%) Businessman =3 (15%)
Retired =1 (5%) Retired =2 (10%)
Student =4 (20%) Student =5 (25%)

Others =2 (10%) Others =1 (5%)

Education (%) Illiterate=1 (5%) [literate=2 (10%) 0.873°
Primary=5 (25%) Primary=3 (15%)
Secondary=6(30%) Secondary=8(40%)

Higher Secondary=5 Higher Secondary=4
(25%) (20%)

Graduate=3 (15%) Graduate=3 (15%)
Post-graduate=0 (0%) Post-graduate=0 (0%)

Pillow, 1.00(1-1) L.oo(1-1y e

median(IQR)

Sleeping Supine lying =11 (55%)  Supine lying =7 (35%) 0.362°

posture (%)

Prone lying =3 (15%)
Side lying- right =4
(20%)

Side lying- left =2 (10%)

Prone lying =2 (10%)
Side lying- right =5
(25%)

Side lying- left =6 (30%)

b, Chi-square test
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The table compares the socio-demographic characteristics of individuals in
experimental groups with whom were in the control group. The variables considered as
socio-demographic were gender, marital status, occupation, education, pillow number
and sleeping posture. In both groups, the gender distribution shows a higher proportion
of males than females, with 65% in experimental group and 60% in control group. In
experimental group 85% and in control group 75% had marital status of being married
and in experiment group 15% and in control group 25% were unmarried. In both groups
most of the female persons were housewife with 20% in experimental group and 35%
in control group. Also, in both groups male persons are holding the occupation of
business with 15% in the experimental group and 15% in the control group. 30%
participants in the experimental group and 40% participants in the control group had
attained at least secondary school education. The table shows that both experimental
and control group consist of same number of pillows with the median of 1.00(IQR:1-
1). A significant number of participants had sleeping posture of supine lying, with 55%

in the experiment group and 35% participants in the control group.
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4.3. Analysis of Visual Analogue Scale (VAS)

Table-4.3: Wilcoxon test within group analysis of pain by Visual Analogue Scale

Group Action Pre Post Z p-
median(IQR) median(IQR) value
Experiment Pain 6.60 1.90 -3.727 0.000*
group intensity (7.050-6.225) (2.825-1.325)
(VAS)
Control group Pain 6.90 2.75 -3.626  0.000*
intensity (7.200-6.500)  (3.450-2.225)
(VAS)

*, significant value
Table-4.3. Wilcoxon test within group analysis of pain by Visual Analogue Scale

The table presents the within group calculated results of the Wilcoxon test for pain
intensity measured by VAS. This table showed that the median score of pain intensity
was significantly reduced after treatment from 6.60(IQR: 7.050-6.225) to 1.90 (IQR:
2.825-1.325). This change was statistically significant (Z=-3.727, p=0.000) that
showing considerable reduction in pain intensity after the scapulothoracic stabilization
exercise along with conventional physiotherapy. The table also showed that the control
group median score of pain intensity was reduced from 6.90 (IQR: 7.200-6.500) to 2.75
(IQR: 3.450-2.225) after treatment. This decreased score was also statistically
significant (Z=-3.626, p=0.000) that recommended the control group treatment was also

effective in reducing pain.
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4.4. Analysis of Visual Analogue Scale(VAS)

Table-4.4: Mann- Whitney U test between group analysis of pain by Visual

Analogue Scale

Variable  Group Action Median Mann- Z p-
(IQR) Whitney value
U score

Experimental Pain 4.70
Between  group intensity (5.22-4.5)
group (VAS) 155.50 -1.207 0.227
analysis Control Pain 4.45

group intensity (4.90-3.55)

(VAS)

Table-4.4. Mann- Whitney U test between group analysis of pain by Visual

Analogue Scale

The table displayed the between group analysis of pain measured by VAS. Both the
experimental and control group indicate significant reduction in neck pain intensity
measured by VAS after the intervention. The median reduction in pain of the
experimental group was 4.70(IQR: 5.22-4.5) and in control group the median reduction
was 4.45 (IQR: 4.90-3.55). Though the experimental group displayed a slightly greater
improvement. The improvement difference is not statistically significant defined by the
Mann-Whitney U test (U=155.50, Z=-1.207, P=0.227). Both interventions were

effective in reducing pain intensity (VAS) but the experiment group intervention did

not provide a significant pain reduction compared to the control group intervention.
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4.5. Analysis of Range of Motions (ROM)

Table-4.5: Paired sample t-test within group analysis of Range of Motion (ROM)

Group ROM Pre Post t-value p-value
mean(SD) mean(SD)
Neck 29.35(£3.801) 35.15(%3.675) -11.023 0.000*
flexion
Neck 28.40(+4.978) 34.40(+4.828) -9.413  0.000*
extension
Neck side 29.95(£2.665) 36.20(£2.042) -11.030 0.000*
flexion right
Experimental side
group Neck side 30.15(x2.560) 36.65(£2.059) -10.987 0.000*
flexion left
side
Neck 37.95(x2.704) 45.60(£3.952) -11.419 0.000*
rotation
right side
Neck 39.40(x£2.415) 46.45(£3.395) -10.573 0.000*
rotation left
side
Neck 27.90(£3.523) 31.35(%3.183) -7.667  0.000*
flexion
Neck 27.25(£3.972) 30.45(£3.720) -6.140  0.000*
extension
Neck side 28.70(£3.526) 32.20(+£3.806) -6.418  0.000*
Control flexion right
group side
Neck side 28.35(£3.774) 30.90(%3.553) -7.105  0.000*
flexion left
side
Neck 37.40(%£2.542) 43.60(£4.903) -5.667  0.001*
rotation
right side
Neck 37.85(x2.641) 44.40(+4.321) -6.816  0.000*

rotation left
side

*, significant value

Table-4.5: Paired sample t-test within group analysis of Range of Motion (ROM)

The table demonstrates the difference between pre-test and post-test results following
standard treatment. The result presents a considerable improvement in neck flexion
ROM (p=0.000) following conventional therapy, with an 80% confidence interval.
Furthermore, the extension ROM shows a substantial improvement (p=0.000)
following conventional therapy group. The table above also shows the difference

between the pre-test and post-test outcomes of neck right side flexion and it
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improvement (p=0.000) and left side flexion improvement (p=0.000) after
implementation of conventional physiotherapy. The table also demonstrates a
considerable improvement in neck right side rotation (p=0.001) following conventional
physiotherapy. Furthermore, the table also presents the improvement of neck left side
rotation ROM improvement (p=0.000) following conventional physiotherapy. The
table results indicate a significant improvement (p=0.000) in neck flexion ROM after
implementation of scapulothoracic stabilization exercise. This table also demonstrates
the improvement of neck extension ROM (p=0.000) following the scapulothoracic
stabilization exercise. The table also shows the improvement in both neck right side
flexion and neck left side flexion (P=0.000) following the implementation of the
scapulothoracic stabilization exercise. Furthermore, this table presents the
improvement of neck right side rotation ROM (p=0.000) after the scapulothoracic
stabilization exercise. The table also demonstrates the improvement of neck left side

rotation ROM (p=0.000) following the scapulothoracic stabilization exercise.
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4.6. Analysis of Range of Motions (ROM)

Table-4.6: Independent t-test between group analysis of Range of Motion (ROM)

Group ROM df t-value p-value
Neck flexion 38 3.394 0.002*
Neck extension 38 3.829 0.000*
Neck side flexion right 38 3.625 0.001*
Between groups side
Neck side flexion left 38 5.708 0.000*
side
Neck rotation right 38 1.132 0.265
side
Neck rotation left side 38 0.427 0.671

*, significant value

Table-4.6: Independent t-test between group analysis of Range of Motion (ROM)

The following table presents the outcomes of the between group analysis comparing
the range of motion(ROM) of neck. The table explores the outcomes of independent
sample t-test. This test results indicate a statistically significant difference between the
groups in neck flexion range of motion (ROM) (p=0.002). Furthermore, between the
groups there were statistically significant differences (p=0.000) after the intervention
sessions. This table also presents the outcomes of neck right side flexion ROM between
the group and there was statistically significant difference between the group (P=0.001).
This table results also demonstrate the outcomes of neck left side flexion ROM between
the groups and that was statistically significant (P=0.000). The table indicates no
statistically significant difference between the groups in neck right side rotation ROM
with p=0.265. Furthermore, the table presents the outcomes of the neck left side rotation
range of motion (ROM) and there was statistically no significant difference between
both groups. Both the groups improve the neck right side rotation and left side rotation

range of motion but there is no significant difference between the groups.
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4.7: Analysis of Neck Disability Index (NDI)

Table-4.7: Paired sample t-test within group analysis of Neck Disability Index
(NDID)

Group Action Pre Post t-value p-value
mean(SD) mean(SD)

Experiment Neck 45.56(+6.26) 34.111(x7.26) 10.550 0.000*
group Disability

Index
Control Neck 42.34(£7.26) 33.722(£5.54) 7.131 0.000*
group Disability

Index

*, significant value

Table-4.7. Paired sample t-test within group analysis of Neck Disability Index
(NDI)

The table displays the within-group functional disability level as assessed by NDI scale.
The table explores the outcomes of the paired sample t-test. Here the NDI score is
measured in percentages. In the experimental group, the mean NDI score decreased
significantly from 45.56+6.26% before the treatment to 34.111+£7.26% after the
treatment. The test results indicate that the change was statistically significant
(t=10.550, p=0.000), that indicate that there was significant improvement in neck
disability score related to neck pain after the scapulothoracic stabilization exercise with
conventional physiotherapy. The data also indicate that the control group also showed
a statistically significant reduction in the NDI score. It was reduced from 42.34+7.26%

pre-treatment to 33.722+5.54% post-treatment (t=7.131, p=0.000).
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4.8: Analysis of Neck Disability Index (NDI)

Table-4.8: Independent t-test between group analysis of Neck Disability
Index(NDI)

Variable Group Action Mean(SD) t-value  p-value
Experimental Neck 11.44(+4.851)
Between group Disability
group Index 2.035 0.049*
analysis Control Neck 8.22(£5.156)
group Disability
Index

*, significant value

Table-4.8. Independent t-test between group analysis of Neck Disability Index
(NDD)

The table displays between group functional disability levels as assessed by NDI scale.
The table discusses the outcomes of the independent t-test. The test result showed the
mean change in NDI score from pre-intervention to post intervention was
11.44+4.851% for experimental group and 8.22+5.156% for control group. The
independent t-test also showed a statistically significant difference between the
experimental and control group (t=2.035, p=0.049), that specifying the experimental
group have shown significant improvement in neck disability score compared to the

control group.
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Chapter-V Discussion

This study aimed to investigate the effectiveness of scapulothoracic stabilization
exercises along with conventional physiotherapy for patients suffering from neck pain.
A total of 40 participants were divided equally into experimental and control groups
and were assessed using Visual Analogue Scale (VAS) for pain, range of motion (ROM)
measurements, and the Neck Disability Index (NDI). The results from both within-
group and between-group analyses provide valuable insights into the efficacy of

scapulothoracic stabilization in clinical management of neck pain.

Both groups demonstrated statistically significant reductions in pain intensity (VAS),
disability (NDI) and improve neck range of motion (ROM), dpost-intervention. In
comparative analysis, the experimental group, which underwent scapulothoracic
stabilization exercises along with conventional therapy, showed substantial
enhancements in range of motion (especially in flexion, extension, and lateral flexion)
and in disability levels (NDI); however, no statistically significant difference showed

up in pain intensity (VAS).

Researcher had used total 40 participants for two individual group for applying
treatment with an age range between 18-65 yeras. One related study included 36
patients with a mean age of 41 years, ranging from 25 to 57 years suffering from
persistent neck pain and scapular dyskinesis, grouped into three different treatment
groups (Ozdemir et al., 2021). Another study include total 102 patients with the age
range between 18 to 65 (Celenay, Akbayrak and Kaya, 2016). This randomized
controlled trial included 55 participants with chronic neck pain, randomized to three
separate therapy groups (Abdel-aziem et al., 2022). Another study involved 30 patients
aged between 30 and 50 years divided into two groups for intervention (Abbas et al.,

2022).

My study summarized the gender demographics, from 40 participants the majority of
accounting for 65% (n=13) male and 35% (n=7) female in experiment group and 60%
(n=12) male and 40% (n==8) female in control group. Among the sample the majority
portions of both experimental and control group are respectively 80% and 70%. And
the maximum number of people were educated up-to secondary level with 30% in the

experiment group and 40% in the control group. Furthermore, most of the people of this
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research prefer supine lying position as their primary sleeping posture with the 55% in
the experiment group and 35% in the control group. This study presented the baseline
value of BMI for both experimental and control group that showed that the baseline
value was nearly similar and didn’t affect the post-test outcome during the intervention
period. The experiment group had a mean BMI of 23.26 kg/m? while the control group
had mean BMI of 23.09 kg/m? and that was statistically not significant (p=0.799).

The study showed within-group data revealed a substantial reduction in pain intensity
in both experimental and control groups (p=0.000). The experimental group displayed
a slightly higher median reduction in pain (4.70 compared to 4.45), although the
between groups difference was not statistically significant (p=0.227). This indicates that
although scapulothoracic stabilization may aid in reducing pain, its additional benefit
compared to conventional therapy alone is insufficient for achieving statistical

significance in pain reduction.

This study demonstrated that the range of motion results were significantly better for
the experimental group, displaying significant differences between groups in neck
flexion (p=0.002), extension (p=0.000), and lateral flexions (right p=0.001, left
p=0.000). However, no significant change showed up in the rotational range of motion.
The data indicate that scapulothoracic stabilization exercises significantly improve
functional mobility of the cervical spine, especially in the sagittal and frontal planes.
These motions are heavily dependent on scapular and thoracic mechanics than on

transverse plane movements such as rotation.

The most convincing proof of effectiveness has been found in the NDI results. Both
groups showed significant improvement (p=0.000), although the experimental group
demonstrated a significantly greater enhancement in disability scores than the control
group (mean difference = 11.44% vs 8.22%; p=0.049). The NDI includes not just pain
and mobility as well as overall functional capability, including the ability to work, read,
drive, and participate in recreational activities. The results indicated that
scapulothoracic stability could enhance overall functional outcomes by improving
postural control and muscle endurance in the scapular and cervical areas, consequently

reducing strain on cervical structures.

Patients who received stabilization exercises combined with manual therapy

experienced greater improvements in night pain, as measured by the visual analog scale
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(VAS). The between-group difference was approximately 1.1 cm on the VAS, favoring
the combined treatment group. Rotation ROM improvement was significantly greater
in the group receiving manual therapy along with stabilization exercises. Specifically,
right rotation increased by about 4.3°, and left rotation by about 5.0° compared to the
stabilization-only group, with these differences being statistically significant. The
combined treatment group showed a greater reduction in disability, with an average
improvement of 2.2 points on the NDI, which exceeds the minimal clinically important
difference (MCID) of 7 points. The improvement in the stabilization-only group was
5.4 points, which did not reach the MCID. The between-group difference was
statistically significant, favoring the combined therapy (Celenay, Akbayrak and Kaya,
2016).

Both the scapulothoracic stabilization exercise therapy and physical therapy groups
experienced a significant reduction in shoulder pain after the intervention period (6
weeks). There was no statistically significant difference between the two groups in pain
reduction, indicating that both treatments were equally effective in alleviating pain
associated with STS. The study demonstrated significant improvements in neck ROM,
particularly in flexion , extension and lateral movement within both groups post-
intervention. Notably, the experimental group showed greater enhancement in neck
range of motion (ROM) compared to the physical therapy group, with statistical
significance (p=0.024, p=0.001). This suggests that scapular stabilization exercises can
more effectively improve shoulder mobility. And they didn’t calculate the NDI score
for measuring the disability. They estimated that improving the posture mean improving

functional ability (Moezy et al., 2014).

The present findings are consistent with several previous studies that support the role
of scapular stabilization in reducing pain intensity (VAS). A study conducted by Abbas
et al., (2022) involving chronic neck pain patients also reported significant
improvements in pain within the group receiving scapulothoracic stabilization
exercises, compared to their baseline measurements. This study demonstrated that
scapulothoracic stabilization in addition to conventional physiotherapy significantly
improved in cervical range of motion after treatment. Furthermore, this study showed
that the control group with conventional physiotherapy and the experiment group with
scapulothoracic stabilization exercise in addition to conventional therapy both group

experienced significant reduction in disability measured by NDI scale.
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The study conducted by IM et al. (2015) reports that after the 4-week scapular
stabilization exercise program, participants experienced significant improvements in
pain levels, range of motion (ROM), and NDI scores. Pain (VAS score) significantly
decreased from 6.3 £ 1.7 pre-test to 3.1 = 1.1 post-test in the experimental group,
indicating reduced neck pain. Range of Motion of rotational movement increased from
38.8° + 2.5 to 49.3° + 4.9, reflecting an improved head posture. The neck disability
index (NDI) score decreased from 14.4 + 8.1 pre-test to 7.9 & 3.1 post-test, signifying

reduced activity limitations related to neck pain.

The study reports that the addition of stabilization exercises to the standard McKenzie
protocol led to a significant reduction in neck pain intensity, with a mean difference of
-1.2 points on a 0-10 scale at 6 weeks, indicating clinically meaningful pain relief.
Regarding range of motion (ROM), the combined treatment improved cervical
movements more than McKenzie exercises alone, particularly in flexion, extension, and
lateral bending, although the extension movement did not show a significant difference.
As for neck disability, measured by the Neck Disability Index (NDI), both groups
showed improvements, but the combined therapy group experienced a greater reduction
in disability scores, highlighting enhanced functional outcomes with the addition of

stabilization exercises (Amin, Mohamed and ElMeligie, 2024).

These findings support the addition of scapulothoracic stabilization exercises to
conventional physiotherapy, particularly in enhancing neck mobility and functional
outcomes. The results demonstrated that earlier research related to the treatment of neck
pain through the achievement of scapulothoracic stabilization. Finding of this research
showed similarity with some previous research findings and this research also explore
findings that was not found in some research previously after providing the
scapulothoracic stabilization exercise. The overall result of providing scapulothoracic

stabilization exercise in neck pain patients showed greater improvement.
Limitation

The study had noticeable limitations. The study had just 40 individuals while 20
individuals for each group, that limiting the generalization of the findings. An expanded
sample size would improve statistical power and make group analysis easier.
Researcher explore the outcome of scapulothoracic stabilization exercise after 9

sessions, the intervention period was short to observe long-term effects in symptoms.
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Such long-term study would reveal any adverse impacts caused by the treatment to
facilitate more informed therapeutic choices. Data was collected only from the clinical
setting of CRP Savar, which can limit the external validity of the research. Different
setting and population might provide different response. Treatment sessions were
occasionally disrupted by public holidays and sometimes the absence of recruited
physiotherapists during data collection, which might impact the results. No study has
been conducted in this area in Bangladesh. This study discovered a lack of relevant
information concerning neck pain patients and specific treatment methods appropriate

for Bangladesh.
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\ Chapter-VI Conclusion and Recommendation \

The objective of this study was to assess the effectiveness of scapulothoracic
stabilization exercise, a therapeutic approach that aims to reduce pain and neck
disability and improve the neck range of motion. This study found that experimental
groups with scapulothoracic stabilization along with conventional therapy and control
groups with conventional therapy only, both groups treatment was effective in reduction
neck pain and neck disability and improved neck range of motion. However, there was
no significant difference in pain reduction and neck rotation range of motion between
the groups, while the experiment group showed greater improvement in neck flexion,
extension and lateral flexion range of motion and reducing neck disability than control
group. Though there is no statistically significant difference in pain reduction between
the groups, the experimental group showed slightly better median improvement, this
suggested that scapulothoracic stabilization exercise might show some extra benefits
but it was not sufficient enough alone for great reduction in pain. This result also
showed that beyond pain and range of motion the addition of scapulothoracic
stabilization exercise with  conventional therapy might lead to a significant
improvement in functional ability. In addition, the findings of this study are consistence
to previous studies where there were positive outcomes in pain, ROM and disability
after scapulothoracic stabilization exercise. But findings varied among studies, for
example, outcomes such as pain scores or unmeasured variables like posture,
recommend the need of further investigation. This result showed that adding
scapulothoracic stabilization exercises with conventional therapy can make neck
treatment more effective. This treatment approach may help the patients to return to
their daily activities faster and with less discomfort in the neck. Though the results are
promising, this study has some limitations. However, the sample size was small,
limiting generalizability of the findings. In addition, the intervention was of short
duration, and the long term outcomes were not assessed. In addition, demographic
factors BMI and education level were captured but the impact of psychosocial factors
was not considered. There were limitations in this research which must be addressed in
future work. This research found that scapulothoracic stabilization exercises along with
conventional physiotherapy improved movement and reduced disability in patients
experiencing neck pain. Consequently, physiotherapists are recommended to
incorporate these exercises into the common treatment program for patients with bad
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posture, weak shoulder muscles, and stiffness in the area of the upper back and neck.
Also taught the patients good posture as a part of a pain management, and how it can
affect neck pain. Further research should involve larger sample sizes, blinding of both
participants and physiotherapist, multi-center trials, and longer follow-up periods to
determine the sustainability of the observed improvements. Psychological and other
dimensions of neck pain should also be studied and scapulothoracic stabilization
exercises seen in the effects on these areas. Furthermore, these exercises could be
combined with other evidence-based interventions, including ergonomic

modifications, to improve outcomes.
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Dhaka-1343, Bangladesh.

Subject: Application for review and ethical approval.
Sir,
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Physiotherapy at Bangladesh Health Professions Institute (BHPI). T would like to conduct a
dissertation titled, “Effectiveness of scapulothoracic stabilization exercise along with
conventional physiotherapy among patients with neck pain” with myself, as the principal
author and Professor Dr. Md. Sohrab Hossain, PhD, Executive director, CRP, Savar as my thesis
supervisor. The purpose of the study is to evaluate the effectiveness of scapulothoracic stabilization
exercise among patients with neck pain.

Visual Analog Scale(VAS), Goniometer, Neck Disability Index(NDI) Questionnaire will be
used in the study that will take about 20 to 30 minutes for measurement of the pain intensity, range
of motion and neck disability of patients with neck pain. Other related information will be collected
from self-structured questionnaire. Data collectors will receive informed consents from all
participants. Any data collected will be kept confidential.

Therefore, T look forward to having your approval for the thesis proposal and to start data
collection. I also assure you that I will maintain all the requirements for study.

Sincerely yours,

Md.Tushar Mostafiz

4th Professional year B. Sc in Physiotherapy
Roll:12 Session:2019-2020, Student ID:112190497
BHPI, CRP/CRP, Savar, Dhaka-1343, Bangladesh
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Professor Dr. Md. Sohrab Hossain, PhD
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Dear Md.Tushar Mostafiz,
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Questionnaire to identify the effectiveness of scapulothoracic stabilization exercise among
patients with neck pain that may take 20 to 30 minutes to answer the questionnaire and there is
no likelihood of any harm to the participants. The members of the Ethics committee have
approved the study to be conducted in the presented form at the meeting held at 9 AM on 15
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Appendix-4 : Conventional physiotherapy treatment

Title: Effectiveness of scapulothoracic stabilization exercise along with
conventional physiotherapy among patients with neck pain.

Conventional Physiotherapy treatment for neck pain patients:

e McKenzie Principle:
» Extension Principle:

= Retraction exercise

= Retraction with extension

= Retraction extension with rotation

= Traction retraction extension with
rotation

= Extension mobilization.

= Sustain extension with pillow support

» Lateral Principle:
= Lateral flexion
= Rotation

e Stretching exercise
e Soft tissue release

e [sometric exercise
e Strengthening exercise

e Mulligan approach:
= NAGS

= SNAGS
e Maintain proper positioning and home advice.



Appendix-5: Information and consent form (English)

Consent form
Assalamualaikum,

I am Md.Tushar Mostafiz, student of 4th professional B.Sc. in physiotherapy at
Bangladesh Health Professions Institute (BHPI). I am conducting this study for my
Bachelor research project entitled “Effectiveness of scapulothoracic stabilization
exercise along with conventional physiotherapy among patients with neck pain”. I
would like to ask you some personal and other neck pain related questions. This will
take approximately 20 minutes.

I would like to inform you that this is purely academic study and will not be used for
any other purpose. All information provided by you will be kept confidential and in the
event of any report or publication it will be ensured that the source of information
remains anonymous. Your participation in this study is voluntary and you may withdraw
yourself at any time during this study without any negative consequences. You also
have the right not to answer a particular question that you don’t like or do not want to
answer during an interview.

If you have any queries ssabout the study, you may contact the researcher Md.Tushar
Mostafiz and/or supervisor Professor Dr. Md. Sohrab Hossain, PhD, Executive
Director, CRP, Savar, Dhaka-1343.

So, may I have your consent to proceed with the interview? Yes , No

Signature of the participant & Date

Signature of the researcher & Date




Appendix-6: Information and consent form (Bangla)
I |

WSTETEAIRP,

I (e QIR (NBIEFG, LA (ZAY ATFHNT ZAPBOOG ([RIZEHR) O
8l T R.P1H BN RAGERAIM @7 7@ Wi @R IEad S 97 G
SN FAR TE FIEIWN "G [AT @NAE N Abfero RFGRIRRIHNR S
HIYCET-(ARF CHIRAIRTGHN ITICNL FIAFMIO | AN FACSE [Fg &S
43¢ TITGF AT TAFS 21 fSrearsin Fa0e 5121 A6 2T 20 NG SINT (W[

I SHACEF TS G512 (T A6 TN JFCGNF TN 438 T (N
BT AR P I N | SN QI ANG TS O (52 A4 J0F AR (PICAT
ARSI I AFR GFT A6 TS I TR (T WHARIFIAR ARET (N
IR G2 WA NAAL HLHART (TR A WA G2 AL HeATBIA
CICHICAT TN (AT (NOAGF AFNS ZGIR NG F AR FACS AN | IH(6
SEFIGFIEI ST AN R FIN A I G@F TS BN 1 I JF(6 Wig AN
B8 Al (NS NGRS AN AR

LTINS AN (N Y AFEA, WA AT (W 9 (SR
/YT NF JAROIRGNT LT T2 (W2 GNRAR (T, 93618, RAR
A IEIeT, ST, STod, TI1-5989-47 ST (TINTIIS FATS AN

O, 2ORMOG NIT AT (00 WY 5 WHNE TGS (e N0y w1

W ARV TR ¢ O FY

SNIIHA FHF I8 OIfFY

Xi



Appendix- 7: Questionnaire (English)

Personal information

Patients name:

Patients ID:

Address:

Phone No.:

Name of Interviewer:

Interview Date:

Answer every question by marking the tick (v') mark. If there is any confusion

between more than one answer, please give the best answer that you think.

Part-1: Socio Demonological Information

Serial Question Response
no

1.1 Age years
1.2 Gender o Male

o Female
1.3 Height

meter
1.4 Weight
kg

1.3 Marital status o Unmarried

o Married

o Divorced

o Widowed
1.4 Educational status o Illiterate

o Primary level

o SSC

o HSC

o Graduation

o Post graduation
1.5 Living area o Urban

o Semi-urban

o Rural

Xii



1.6

Occupation

O O O O O O O 0 0 o0

Housewife
Farmer

Garments workers
Driver

Day Laborer
Service Holder
Businessman
Retired

Student

Others

Part-2: Medical information

Serial
no

Question

Response

2.1

Co-morbidities

O O O O O

Diabetes mellitus
Hypertension
Heart disease
Asthma
Others.....

2.2

How many pillows do you use at the
time of sleeping?

23

In which posture do you prefer to
sleep?

o O O O

Supine lying
Prone lying
Side lying- right
Side lying- left

Part-3: Pain related information

Serial
no

Question

Response

3.1

Cause of neck pain

o O

0O O O O

Arthritis

Disc degeneration
Narrowing of spinal
canal

Inflammation of muscle
Injury

Postural

No apparent reason

Xiii




3.2 | Which of your body area exhibit o Neck pain
dominate pain? o Neck pain radiate to right
shoulder
o Neck pain radiate to left
shoulder
3.3 | At when your pain gets more worse? o At morning
o As the day progress
o Atevening
o Atnight
Pre-test data:
Part-4:Assessment of pain intensity by Visual Analog Scale:
Serial Question
no
4.1 0 10
Part-5:Messurment of range of motion by Goniometer:
Serial Question Response
no
5.1 Available range of motion at o Flexion
cervical spine (in degree): o Extension
o Side flexion (Right)
o Side flexion (Left)
o Rotation (Right)
o Rotation (Left)

Part-6:Neck Disability Index related information

(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

X

iv




Serial
no

Question

Response

6.1

Pain Intensity

I have no pain at the
moment

The pain is very mild at
the moment

The pain is moderate at
the moment

The pain is fairly severe at
the moment

The pain is very severe at
the moment

The pain is the worst
imaginable at the moment

6.2

Personal Care (Washing, Dressing,
etc.)

I can look after myself
normally without causing
extra pain

I can look after myself
normally but it causes
extra pain

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

I need some help but can
manage most of my
personal care

I need help every day in
most aspects of self-care
I do not get dressed, 1
wash with difficulty and
stay in bed

6.3

Lifting

I can lift heavy weights
without extra pain

I can lift heavy weights
but it gives extra pain
Pain prevents me lifting
heavy weights off the
floor, but I can manage if
they are conveniently
placed.

Pain prevents me from
lifting heavy weights but I
can manage light to
medium weights if they
are conveniently
positioned

I can only lift very light
weights

XV




I cannot lift or carry
anything

6.4

Reading

I can read as much as I
want to with no pain in
my neck

I can read as much as I
want to with slight pain in
my neck

I can read as much as I
want with moderate pain
in my neck

I can’t read as much as |
want because of moderate
pain in my neck

I can hardly read at all
because of severe pain in
my neck

I cannot read at all

6.5

Headaches

I have no headaches at all
I have slight headaches,
which come infrequently
I have moderate
headaches, which come
infrequently

I have moderate
headaches, which come
frequently

I have severe headaches,
which come frequently

I have headaches almost
all the time

6.6

Concentration

I can concentrate fully
when [ want to with no
difficulty

I can concentrate fully
when I want to with slight
difficulty

I have a fair degree of
difficulty in concentrating
when I want to

I have a lot of difficulty in
concentrating when I want
to

I have a great deal of
difficulty in concentrating
when I want to

I cannot concentrate at all

XVi




6.7

Work

I can do as much work as
I want to

I can only do my usual
work, but no more

I can do most of my usual
work, but no more

I cannot do my usual work
I can hardly do any work
at all

I can’t do any work at all

6.8

Driving

I can drive my car without
any neck pain

I can drive my car as long
as [ want with slight pain
in my neck

I can drive my car as long
as [ want with moderate
pain in my neck

I can’t drive my car as
long as I want because of
moderate pain in my neck
I can hardly drive at all
because of severe pain in
my neck

I can’t drive my car at all

6.9

Sleeping

I have no trouble sleeping
My sleep is slightly
disturbed (less than 1 hr
sleepless)

My sleep is mildly
disturbed (1-2 hrs
sleepless)

My sleep is moderately
disturbed (2-3 hrs
sleepless)

My sleep is greatly
disturbed (3-5 hrs
sleepless)

My sleep is completely
disturbed (5-7 hrs
sleepless)

XVii




6.10

Recreation

I am able to engage in all
my recreation activities
with no neck pain at all

I am able to engage in all
my recreation activities,
with some pain in my
neck

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

I am able to engage in a
few of my usual
recreation activities
because of pain in my
neck

I can hardly do any
recreation activities
because of pain in my
neck

I can’t do any recreation
activities at all

Xviii




Post-test data:

Part-1: Assessment of pain intensity by Visual Analog Scale:

Serial Question
no

1.1 |0 10

Part-2:Messurment of range of motion by Goniometer

Serial Question Response
no
2.1 Available range of motion at o Flexion
cervical spine (in degree): o Extension

o Side flexion (Right)
o Side flexion (Left)
o Rotation (Right)
o Rotation (Left)

Part-3:Neck Disability Index related information

(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

Serial Question Response

3.1 Pain Intensity o Ihave no pain at the
moment

o The pain is very mild at
the moment

o The pain is moderate at
the moment

o The pain is fairly severe at
the moment

o The pain is very severe at
the moment

o The pain is the worst
imaginable at the moment

XixX



3.2

Personal Care (Washing, Dressing,
etc.)

I can look after myself
normally without causing
extra pain

I can look after myself
normally but it causes
extra pain

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

I need some help but can
manage most of my
personal care

I need help every day in
most aspects of self-care
I do not get dressed, I
wash with difficulty and
stay in bed

33

Lifting

I can lift heavy weights
without extra pain

I can lift heavy weights
but it gives extra pain
Pain prevents me lifting
heavy weights off the
floor, but I can manage if
they are conveniently
placed.

Pain prevents me from
lifting heavy weights but I
can manage light to
medium weights if they
are conveniently
positioned

I can only lift very light
weights

I cannot lift or carry
anything

34

Reading

I can read as much as I
want to with no pain in
my neck

I can read as much as I
want to with slight pain in
my neck

I can read as much as [
want with moderate pain
in my neck

I can’t read as much as I
want because of moderate
pain in my neck

XX




I can hardly read at all
because of severe pain in
my neck

I cannot read at all

3.5

Headaches

I have no headaches at all
I have slight headaches,
which come infrequently
I have moderate
headaches, which come
infrequently

I have moderate
headaches, which come
frequently

I have severe headaches,
which come frequently

I have headaches almost
all the time

3.6

Concentration

I can concentrate fully
when I want to with no
difficulty

I can concentrate fully
when [ want to with slight
difficulty

I have a fair degree of
difficulty in concentrating
when I want to

I have a lot of difficulty in
concentrating when I want
to

I have a great deal of
difficulty in concentrating
when I want to

I cannot concentrate at all

3.7

Work

I can do as much work as
I want to

I can only do my usual
work, but no more

I can do most of my usual
work, but no more

I cannot do my usual work
I can hardly do any work
at all

I can’t do any work at all

XXi




3.8

Driving

I can drive my car without
any neck pain

I can drive my car as long
as [ want with slight pain
in my neck

I can drive my car as long
as [ want with moderate
pain in my neck

I can’t drive my car as
long as I want because of
moderate pain in my neck
I can hardly drive at all
because of severe pain in
my neck

I can’t drive my car at all

3.9

Sleeping

I have no trouble sleeping
My sleep is slightly
disturbed (less than 1 hr
sleepless)

My sleep is mildly
disturbed (1-2 hrs
sleepless)

My sleep is moderately
disturbed (2-3 hrs
sleepless)

My sleep is greatly
disturbed (3-5 hrs
sleepless)

My sleep is completely
disturbed (5-7 hrs
sleepless)

XXii




3.10

Recreation

I am able to engage in all
my recreation activities
with no neck pain at all

I am able to engage in all
my recreation activities,
with some pain in my
neck

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

I am able to engage in a
few of my usual
recreation activities
because of pain in my
neck

I can hardly do any
recreation activities
because of pain in my
neck

I can’t do any recreation
activities at all

XXiii
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