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Abstract

Background and Obijective: Neck pain is a prevalent problem negatively affecting individuals’ health and quality of life.
Therefore, the present research was conducted to determine the impacts of neck stabilization and thoracic mobility exercises
on disability, range of motion, and endurance of females with non-specific chronic neck pain.

Methods: This single-blinded clinical trial was conducted on 36 females with non-specific chronic neck pain in three 12-
people groups in the city of Qom. The subjects of the first intervention group (those doing neck stabilization exercises) and
the second intervention group (those doing neck stabilization exercises with thoracic mobility) performed the exercises as
three 60-minute sessions per week for 8 weeks in the gym, and the control group received a set of corrective exercises.
Disability, the neck range of motion, and muscular endurance were measured by the Neck Disability Index (NDI),
goniometer and the Progressive Iso-inertial Lifting Evaluation (PILE) test, and biofeedback sphygmomanometer,
respectively.

Results: Disability, range of motion, and muscular endurance of the subjects in both intervention groups significantly
improved compared to the control group (P<0.05). Compared to the first intervention group, the range of motion and
muscular endurance of subjects in the second intervention group showed a significant improvement (P<0.05).

Conclusion: Doing neck stabilization and thoracic mobilization exercises was found to be an influential intervention in the
improvement of disability, range of motion, and muscular endurance of females with non-specific chronic neck pain.
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Introduction

eck pain is a prevalent problem negatively affecting individuals’
N health and quality of life. Neck pain lasting for three months or
more is defined as chronic neck pain. Pain particularly appears in
the occipital region, the nuchal ligament, and the spinous process of the
seventh cervical vertebra. Non-specific chronic neck pain has affected
approximately 30-50% of people. Working conditions, sedentary lifestyle,
postural abnormalities, previous injuries, altered neuromuscular control,
weakness of deep cervical flexor muscles, and limited range of motion are
among the factors affecting neck pain. By changing the strategy of using
superficial flexor muscles, stabilizing exercises lead to coordination,
improved endurance of deep flexor muscles, stability, and relief of pain and
disability in patients with non-specific chronic neck pain. Limited range of
motion in the thoracic segments and shoulder girdle is accompanied by
increased compensatory movements, hypermobility, instability, and neck
pain. Hence, the present study was conducted to determine the impacts of
neck stabilization and thoracic mobility exercises on disability, range of
motion, and endurance of females with non-specific chronic neck pain.

Methods

This single-blinded clinical trial was conducted on 36 females with non-
specific chronic neck pain in three groups of 12 people in the city of Qom
during 2022-2023. Inclusion criteria include females in the age range of 25-
50 years, non-specific chronic neck pain diagnosed by a specialist physician
over the last three months, having a score of 3-7 on the Visual Pain Scale
(VPS), a mean disability index of 15-30% or 30-60% of the total score
adjusted, and individuals with forward head posture with an angle of less
than 48 degrees. The subjects were initially selected using a convenience and
purposeful method and were assigned to three groups of 12 people as
follows.

The control group: The individuals in the control group were provided
guidance to correct their postural conditions and continue their daily lives.
At the end of the research, this group received common and shared
corrective exercises from both groups. The first intervention group: This
group did only neck stabilization exercises. The second intervention group:
This group did neck stabilization exercises plus thoracic mobilization.

The exercise protocol encompassed 8 weeks, three 45-60-minute sessions
per week. The exercise program initially involved 5 minutes of general and
specific warm-up, 45-50 minutes of main exercises, and 5 minutes of cool-
down exercises. Doing exercises with the correct pattern and without pain
was regarded as the criterion for advancing to the next step. Disability, the
cervical range of motion, and muscular endurance were measured by the
Neck Disability Index (NDI), goniometer and the Progressive Iso-inertial
Lifting Evaluation (PILE) test, and biofeedback sphygmomanometer,
respectively. After 8 weeks, the post-test was carried out according to the
pre-test conditions for all subjects under equal conditions. The forward head
angle was used to specify the craniovertebral angle. The Visual Analogue
Scale (VAS) was used to measure pain. The cranio-cervical flexion test
using the biofeedback tool and the functional endurance evaluation test of
the neck muscles and the PILE were used to measure the endurance of the
cervical muscles. The active ranges of motion of flexion, extension, rotation,
and lateral flexion of the neck were measured by a special goniometer. The
NDI, a questionnaire designed to evaluate the daily functioning of patients
with neck pain, consists of 10 parts, including daily functional activities such
as pain severity, personal care, weight lifting, concentration, reading,
headache, driving, working, sleeping, and recreation. In order to implement
the protocol of neck stabilization exercises, a selected collection of the

exercise programs of Kuo, et al. and Celenay, et al. were used as the
stabilization exercise protocol. The exercises of studies by Lee and Kim and
Park et al. were employed in order to use the integrated neck stabilization
and thoracic mobility exercise protocol.

Results

Disability, range of motion, and muscular endurance of the subjects in both
intervention groups significantly improved compared to those in the control
group (P<0.05). Compared to the first intervention group, the range of
motion and muscular endurance of subjects in the second intervention group
showed more improvement (P<0.05). The disability variable had no
difference between the first and the second intervention groups. A
statistically significant difference was observed in the range of motion, the
variables of flexion, extension, right lateral flexion, left lateral flexion, left
rotation, right rotation, muscular endurance of PILE variables, activation,
deep flexor, functioning, and disability after eliminating the impact of the
pre-test (P<0.05).

Conclusion

According to the present study results, after 8 weeks of training, a
considerable reduction was observed in disability and an improvement was
observed in muscular endurance and the cervical range of motion in the
intervention groups compared to the control group. The neck stabilization
plus thoracic mobility exercises group indicated a more significant
improvement in the variables of the range of motion and muscular endurance
compared to the neck stabilization exercises group; however, changes were
not significant regarding disability. Neck stabilization exercises will
probably lead to muscles’ correct calling, improving the quality of
information of afferents coming into the brain, inhibiting pain signals in the
spinal cord, and changing pain perception processing, ultimately culminating
in relieving pain and disability and improving the quality of life in
individuals with chronic neck pain. Evidence confirms the positive impact of
neck stabilization exercises on relieving pain and disability. On the other
hand, the ineffectiveness of neck stabilization exercises has also been
reported. Since neck pains are caused due to multifactorial reasons, such as
decreased strength, endurance, proprioception, and range of motion, general
evidence denotes the higher effectiveness of multidimensional rehabilitation
programs in significant and long-term improvement of disability, pain,
psychological factors, and quality of life in individuals with non-specific
chronic neck pain.
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Doing 8 weeks of neck stabilization exercises with and without thoracic mobility
exercises leads to significant improvement in cervical range of motion, muscular
endurance, and disability in individuals with non-specific chronic neck pain compared
to the control group. Furthermore, compared to neck stabilization exercises alone,
doing neck stabilization plus thoracic mobility exercises culminates in a significant

improvement in range of motion and muscular endurance.
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