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ABSTRACT

Objectives: This study aimed to evaluate scapular dyskinesia and loss of cervical lordosis in myofascial pain syndrome and its effects on
pain and posture disorders.

Patients and methods: In this cross-sectional study, 101 individuals (74 females, 27 males; mean age: 44.3+8.8 years; range, 25 to 60 years)
with chronic neck pain were recruited between January 2021 and February 2021. Demographic and clinical data of the patients were
recorded. Visual Analog Scale (VAS), posture evaluation form, the scapular dyskinesia test, the lateral scapular shift test, and Cobb’s
methods for cervical angle measurements were used in the evaluation of the patients.

Results: In the study population, 52.25% of patients had loss of cervical lordosis, and 44.5% of patients had scapular dyskinesia. It was
observed that the VAS activity score was significantly higher in individuals with loss of cervical lordosis, all VAS scores and pain duration
were significantly higher in individuals with scapular dyskinesia (p<0.05). Shoulder elevation, rounded shoulder, forward head posture,
and kyphosis were significantly higher in patients with scapular dyskinesia, while thoracic kyphosis was significantly higher in patients
with both scapular dyskinesia and loss of cervical lordosis (p<0.05). The presence of trigger points was found to be significantly higher in
patients with scapular dyskinesia and in patients with both scapular dyskinesia and loss of cervical lordosis (p<0.05).

Conclusion: In patients with chronic neck pain diagnosed with myofascial pain syndrome, the presence of loss of cervical lordosis and
scapular dyskinesia have negative effects on pain and posture.

Keywords: Cervical lordosis, myofascial pain syndrome, neck pain, posture, scapular dyskinesia.

Neck pain is a common problem that occurs in
any period of human life and affects 70% of society.!"
Theetiology of neckpainincludes pathologiesaffecting
the intervertebral disc, facet joints, muscles, and
ligaments.!! Due to excessive movement of the cervical
spine, long-term bad posture, sedentary lifestyle, and
damage to the soft tissues in the neck region cervical
stability gradually decreases, and this may cause loss
of cervical lordosis.”!

Myofascial pain syndrome is one of the most
common causes of musculoskeletal pain, which is

characterized by sensory, motor, and autonomic
manifestations caused by localized trigger points in
certain muscles or fascia.** Myofascial pain syndrome
remains one of the most common sources of pain in
chronic nonspecific neck pain."

The scapula plays a major role in connecting the
shoulder girdle and neck and ensuring the stability and
movement of these regions. Scapular dyskinesia (SD) is
one of the causes of chronic neck pain and is defined
as impaired scapulohumeral rhythm during movement
of the upper extremities or abnormal position of the
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scapula at rest.”) In the pathogenesis of both chronic
neck pain, myofascial pain syndrome, and SD, it was
seen that long-term and excessive use of the muscles,
decreased muscle strength, altered muscle movement
patterns, changes in connective tissue physiology, loss
of proprioception, decreased joint movements, aging,
and poor posture due to the body midline changes play
an important role.[*6-8!

When looking at these data, it is seen that
myofascial pain syndrome is both a cause and a
result of postural disorders, abnormalities in cervical
and thoracic angles, and SD. Although there are
many studies in the literature examining scapular
asymmetry in patients with shoulder problems,
studies examining both the scapular and cervical
alignment problems in patients with chronic neck
pain are limited. Therefore, this study aimed to
evaluate the association between the loss of cervical
lordosis and SD and the effects of this association on
pain and disorders posture in patients with chronic
cervical myofascial neck pain.

PATIENTS AND METHODS

This is a cross-sectional study that was
conducted in the Physical Medicine and
Rehabilitation Clinic of the Erzurum Regional
Training and Research Hospital between January
2021 and February 2021. All data were collected
in the same facility by the same assessor. In this
study, a total of 101 patients (74 females, 27 males;
mean age: 44.3+8.8 years; range, 25 to 60 years)
with chronic neck pain who were diagnosed
with myofascial pain syndrome based on the
diagnostic criteria of Simons et al.”’ were enrolled.
Presence of neck or back pain due to other causes
(e.g., disc herniation, brachial plexus lesion,
degenerative diseases, psychological), previous
surgery history in the painful area, detection of
infection/inflammation, fibromyalgia syndrome,
pregnancy, and malignancy history and abnormal
detection of infection parameters were defined as
exclusion criteria from the study.

The patients participating in the study were first
evaluated in terms of the presence of loss of cervical
lordosis and SD and the effects of this association on
pain and posture disorders. Patients were divided into
four groups according to the presence of loss of cervical
lordosis and SD: the first group, the group without
both loss of cervical lordosis and SD; the second group,
the group with only loss of cervical lordosis; the third
group, the group with only SD; the fourth group, the
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group with both loss of cervical lordosis and SD. Pain
and posture disorders were compared between these
groups.

First, the demographic characteristics of all
participants were recorded in the case report form.
The trigger point examination was performed by
palpating the muscles in the neck and back region of
all participants.”! The pain level of the patients was
evaluated with the Visual Analog Scale (VAS).['!

Scapular dyskinesia test and lateral scapular shift
test were used in the evaluation of dynamic/static
scapular motions and the presence of SD.!'? In
SD test, a 0.5 kg water bottle was placed in both
hands while the patient was in a standing position.
Starting with the arms at the sides in the resting
position, the patient was asked to abduct the arms
to 180° with the thumbs pointing up and then
asked to lower them slowly. The test was repeated
three times, and the scapulohumeral rhythm was
observed.'! The presence of dyskinesia and its type
were classified according to the observed rhythm.
Accordingly, three types of SD were determined:
type 1, prominence of inferomedial border of the
scapula; type 2, prominence of medial border of the
scapula; type 3, prominence of superomedial border
of the scapula.

The lateral scapular shift test was wused
to determine the position of the scapula in the
abduction position of the arm in the coronal plane.
In this test, the bilateral distance from the inferior
angle of the scapula to the nearest vertebral spinous
process is measured in three different positions.
These positions are shoulder in the neutral position,
shoulder at 45° coronal plane abduction with hands
resting on hips, and the shoulder at 90° abduction
with the arms in full internal rotation. A bilateral
difference of 1.5 cm was considered the threshold for
the presence of scapular asymmetry.!'?

In the evaluation of the posture disorders, the form
prepared by Corbin et al.,™ including the lateral and
posterior observations, was used. For the evaluation
of loss of cervical lordosis, lateral cervical radiographs
were obtained in a neutral position from all patients.
The cervical lordosis angle (CLA) was measured using
the software in the PACS (picture archiving and
communication system) as the angle between the
C2 vertebra inferior plateau and C7 vertebra inferior
plateau according to the Cobb method.™ After the
literature review, in our study, individuals with an
CLA value of 0-10° were considered to have loss of
cervical lordosis.!™
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Statistical analysis

The sample size of the study was calculated
using the G*Power version 3.1.7 software
(Heinrich-Heine-Universitat Diisseldorf, Diisseldorf,
Germany). According to the study of Oziinlii Pekyavas
et al.,l* the sample size was calculated as 95 based on
5% type 1 error (a), 80% working power, and 0.28 effect
size. Accordingly, 101 individuals with chronic neck
pain were included in the study.

The statistical analysis was performed with IBM
SPSS version 22.0 software (IBM Corp., Armonk,
NY, USA). Descriptive statistical methods were used
for demographic data while evaluating the study
data. The Shapiro-Wilk normality test and graphical
methods were used to decide whether continuous
variables showed normal distribution. Independent
samples t-test and analysis of variance were used
to compare independent parameters that did not
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conform to normal distribution between groups, the
Mann-Whitney U test and the Kruskal-Wallis H test to
compare independent parameters that did not conform
to normal distribution between groups. The chi-square
(Pearson’s chi-square; Fisher exact test) test was used
for the comparison of nominal data. The correlation
between the data was analyzed with the Pearson
correlation test. A p-value of <0.05 was considered
statistically significant.

RESULTS

In the study population, 11 had neck pain on
the right, eight had neck pain on the left, and
82 had pain on both sides. Evaluating the presence
of trigger points in the study population, it was
observed that the number of active trigger points in
females, particularly the presence of active trigger
points in the trapezius and rhomboideus muscles,
was significantly higher (p=0.003, p=0.010, and

TABLE 1

Relationship between loss of cervical lordosis and demographic data

Total Normal cervical lordosis Loss of cervical lordosis
(n=101) (n=53) (n=48)
n % Mean+SD n % Mean+SD n % Mean+SD p

Age (year) 44.3+8.8 44.5+8.1 44.1+£9.7 0.844t
Sex 0.708*

Female 74 73.3 38 71.7 36 75

Male 27 26.7 15 28.3 12 25
Height (cm) 165.1£8.3 166.8+8.7 163.8+7.4 0.033%
Weight (kg) 74.4%11.3 75.9£10.6 72.8£11.9 0.168F
Body mass index (kg/m?) 0.030*

Weak 0 0 0 0 0 0

Normal 27 26.8 10 18.9 17 35.4

Fat 56 55.4 36 67.9 20 41.7

Over-weight 18 17.8 7 13.2 11 22.9
Educational Status 0.093*

No Literacy 11 10.9 9 17 2 4.2

Primary School 42 41.6 18 34 24 50

Middle School - High School 36 35.6 18 34 18 37.5

University 12 11.9 8 15.1 4 8.3
Occupation 0.022%

Housewife 57 56.4 32 60.4 25 52.1

Employee 19 18.8 12 22.6 7 14.6

Desk worker 14 13.9 8 15.1 6 12.5

Retired 11 10.9 1 1.9 10 20.8
SD: Standard deviation; The p-value refers to the difference between the groups. * Chi-square test; + Mann-Whitney U test. + Independent samples t-test.
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p=0.049, respectively). When the relationship
between neck pain and posture was evaluated, a
statistically significant weak positive correlation was
found between neck pain and shoulder protraction
(p=0.046, rho=0.233). Also, it was observed that
shoulder protraction was significantly higher in
females (p=0.045). Visual Analog Scale activity,
VAS rest, and VAS night scores were found to be
significantly higher in individuals with forward
head posture (FHP) (p=0.005, p=0.024, and p<0.001,
respectively).
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In the study population, 53 (52.25%) patients had
loss of cervical lordosis, and 45 (44.5%) patients had
SD. Scapular dyskinesia was observed on the right side
in 29 (28.7%) of the study population and on the left
side in 16 (15.8%). The most common types of SD were
type 1 (n=19) and type 2 (n=19).

The relationship between loss of cervical lordosis
and demographic data is given in Table 1. There is
a statistically significant weak negative correlation
between loss of cervical lordosis and height and body

TABLE 2
The relationship between loss of cervical lordosis and pain and posture disorders
Total Normal cervical lordosis Loss of cervical lordosis
(n=101) (n=53) (n=48)
n % Mean+SD n % Mean+SD n % Mean+SD p
Neck pain 0.733*
Right side 11 10.9 7 13.2 4 8.3
Left side 8 7.9 4 7.6 4 8.3
Bilateral 82 81.2 42 79.2 40 83.4
VAS activity (mm) 71.6£15.9 68.4+13.8 45.4+31.4  0.0367
VAS rest (mm) 41.1+£31.3 37.2+31.1 45.4+31.4 0.178%
VAS night (mm) 23.0+£33.2 18.3+30.5 28.2+35.5  0.135F
Pain duration (months) 24.6+25.3 25.4+27.7 23.7422.6  0.894%
Shoulder elevation
No 72 71.3 38 71.7 34 70.8 0.807*
Yes, Right 19 18.8 9 17.0 10 20.8
Yes, Left 10 9.9 6 11.3 4 8.3
Rounded shoulders
No 82 81.2 41 77.4 41 85.4 0.301*
Yes 19 18.8 12 22.6 7 14.6
Forward head posture
No 83 82.1 42 79.2 41 85.4 0.418*
Yes 18 17.8 11 20.8 7 14.6
Thoracic kyphosis
No 83 82.1 44 83 39 81.2 0.817*
Yes 18 17.8 9 17 9 18.8
Shoulder protraction
No 80 79.2 44 83 36 75 0.321*
Yes 21 20.8 9 17 12 25
Lateral head tilt
No 92 91.2 46 86.8 46 95.8 0.180*
Yes, Right 6 59 4 7.5 2 4.2
Yes, Left 3 2.9 3 5.7 0 0
SD: Standard deviation; VAS: Visual Analog Scale; The p-value refers to the difference between the groups. * Chi-square test. + Mann-Whitney U test.
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mass index (rtho=-0.214 and rho=-0.052, respectively).
There is a statistically significant weak positive
correlation between loss of cervical lordosis and
occupation (rho=0.208). Loss of cervical lordosis was
found to be significantly higher in retired individuals.

The relationship between loss of cervical lordosis
and pain is given in Table 2. A statistically significant
weak positive correlation was found between VAS
activity score and loss of cervical lordosis (tho=0.209).
No statistically significant relationship was found
between loss of cervical lordosis and the number and
presence of trigger points (p>0.05).

The relationship between loss of cervical lordosis
and posture is given in Table 2. No significant
relationship was found between posture disorders and
loss of cervical lordosis.

The relationship between SD and demographic
data is given in Table 3. No statistically significant
relationship was found between the presence of SD
and demographic data. When SD types were compared
with demographic data, a statistically significant weak
positive correlation was found between SD types and
age (p=0.037, rho=0.130).

The relationship between SD and pain is given in
Table 4. It was observed that VAS activity, VAS rest,
and VAS night scores were significantly higher in
individuals with SD. When the relationship between
SD and trigger points was evaluated, the number
of active trigger points was found to be statistically
significantly higher in the group with SD (p=0.001).
In addition, the presence of trigger points in the
trapezius, rhomboideus, levator scapula, and serratus
anterior was significantly higher in patients with SD
(p=0.031, p=0.003, p=0.007, p=0.007, and p=0.007,
respectively).

The relationship between SD and posture disorders
is given in Table 4. Shoulder elevation, rounded
shoulder, FHP, and kyphosis were significantly
higher in patients with SD. In addition, a statistically
significant weak and moderate negative correlation
was found between SD type and shoulder elevation
and FHP (p<0.001; rho=-0.253 and rho=-0.419,
respectively).

The relationship between groups and demographic
data are given in Table 5. A statistically significant
weak negative correlation was found between the
groups and height, education level, and occupation
(rho=-0.166, tho=-0.257, and rho=-0.215, respectively).
Additionally, loss of cervical lordosis was significantly
higher in retirees and SD was significantly higher in
housewives.
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The relationship between groups and pain is
given in Table 6. Visual Analog Scale activity,
VAS night, and VAS rest scores were significantly
higher in the fourth group. When evaluating the
relationship between groups and the trigger points,
a statistically significant strong positive correlation
was found between groups and active trigger
points (p=0.002, rho=0.805). The presence of active
trigger points in the rhomboideus, levator scapula,
serratus anterior, and latissimus dorsi muscles was
significantly higher in the fourth group (p=0.008,
p=0.028, p=0.044, and p=0.035, respectively).

The relationship between groups and posture
disorders is given in Table 6. It was observed that the
FHP in the third and fourth groups and the thoracic
kyphosis in the fourth group were significantly
higher. When the frequency of SD types among
the groups was examined, it was found that type 1
was significantly more common in the third group,
whereas type 1 and type 2 were more common in the
fourth group (p<0.001).

DISCUSSION

In the study population, 52.25% of patients had
loss of cervical lordosis and 44.5% of patients had
SD. It was observed that the VAS activity score was
significantly higher in individuals with loss of cervical
lordosis, all VAS scores and pain duration were
significantly higher in individuals with SD (p<0.05).
The number of active trigger points was found to be
statistically significantly higher in the group with
SD. In addition, the presence of trigger points in the
trapezius, rhomboideus, levator scapula, and serratus
anterior was significantly higher in patients with
SD. Shoulder elevation, rounded shoulder, FHP, and
kyphosis were significantly higher in patients with
SD. Active trigger points in the rhomboideus, levator
scapula, serratus anterior, and latissimus dorsi muscles
and all VAS scores were significantly higher in the
fourth group. It was observed that the FHP in the third
and fourth groups, and thoracic kyphosis in the fourth
group were significantly higher.

Cervical lordosis is the first physiological
curvature of the human spine, which plays an
important role in maintaining the stability
of the spine and maintaining normal spinal
biomechanics.'”? In recent years, there has been
an increase in the incidence of cervical curvature
abnormalities due to an increase in a sedentary
lifestyle, sitting for hours at a computer, and
prolonged poor posture. Various studies have
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indicated that the loss of the physiological cervical
lordosis could be a possible cause of chronic neck
pain, due to muscular imbalance or structural
overload of the anterior parts of the spine.*!

In the literature, it is stated that the incidence of
cervical segmental kyphosis in subjects with neck
pain is 35 to 39%.0%2" In our study, the incidence of
loss of cervical lordosis was found to be 52.25% in
individuals with neck pain.

A recent study showed that, in individuals around
40 years of age and with no kyphotic deformity,
the mean cervical lordotic curve was lowest in
a group with chronic neck pain and greatest in
normal controls.?Y Furthermore, some studies have
highlighted the negative consequences of kyphotic
cervical configurations after surgery, in terms
of axial pain and accelerated adjacent segment
degeneration.??? In our study, it was observed that
there was a positive correlation between loss of
cervical lordosis, neck pain, and VAS activity score.
We think that this situation occurs secondary to the
tension or weakness of the cervical region muscles
that cause loss of cervical lordosis.

The scapula plays a major role in connecting
the shoulder girdle and neck and maintaining the
stability and movement of these regions.'? Scapular
dyskinesia is a condition that refers to an impaired
scapulohumeral rhythm by the movement of the upper
extremities or the abnormal position of the scapula
at rest.'? In literature, there are different studies
that reveal a positive association between neck pain
and biomechanical changes in cervical and scapular
structures.23-2¢!

In a study evaluating scapular position in
computer professionals with and without neck pain,
it has been reported that the changes in scapular
position in individuals with neck pain are associated
with pain.?! Szeto et al.? compared office workers
with neck pain and office workers without neck pain
and stated that scapular protraction, particularly
inward and outward rotation, was more common
in patients with neck pain. Dahiya and Ravindra®
reported that there was a significant difference in the
upward rotation of the scapula at rest and shoulder
abduction in patients with neck pain. In our study,
similar to the literature, a positive correlation was
found between SD and neck pain and all VAS scores.
It could be said that this situation occurs secondary
to the tightness or weakness of the axioscapular
muscles that cause SD.
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One of the most important causes of neck pain is
muscle pain that develops due to posture disorder. In
chronic neck pain, posture disorders occur secondary
to anatomical midline changes due to the decrease in
joint position sense and imbalance in the axioscapular
muscles.$27]

Forward head posture is one of the most common
posture changes in patients with neck pain.?¥
This poor posture causes flattened neck and loss
of cervical lordosis increases.”?" This condition
can cause stretching and shortening of neck and
shoulder musculature, changes in scapular kinetics
and kinematics, and musculoskeletal pain can be
seen.! In a study comparing the cervical angle
of neck pain patients with age-matched pain-free
subjects, it was stated that patients who complained
of spontaneous neck pain have poorer posture than
healthy individuals, and also the degree of FHP tends
to be increased with age due to a reduced range of
motion in the cervical region.”?® In our study, there
was no significant relationship between age and loss
of cervical lordosis and FHP, but it was observed that
loss of cervical lordosis was significantly higher in
retired individuals. Studies evaluating the relationship
between neck pain and CLA, it is stated that cervical
lordosis decreases with increasing FHP in patients.%3%
Watson and Trott®! reported a significantly lesser
craniovertebral angle value in the tension-type
headache group compared to the group without
headache. They also stated that there was a positive
correlation between craniovertebral angle reduction
and FHP and loss of cervical lordosis.*” In our study, a
positive correlation was found between loss of cervical
lordosis and FHP, but no statistically significant
relationship was found. However, the presence of FHP
was found to be statistically significantly higher in
patients with SD and in patients with both SD and
loss of cervical lordosis. This situation shows that
the presence of SD is associated with FHP and the
presence of SD accompanying loss of cervical lordosis
increases the relationship between FHP and loss of
cervical lordosis. Based on the assumption that a
problem in a joint region can affect at least one lower
and one upper segment, as explained in the kinetic
chain theory, we think that it is necessary to evaluate
the cervical, shoulder, and scapular regions when
evaluating chronic neck pain.

Other common postural disorders in patients with
neck pain are shoulder protraction, rounded shoulder,
and thoracic kyphosis, which cause an imbalance
in the axioscapular muscles secondary to changes
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in scapular and glenohumeral kinematics.3%3%
Additionally, in a study, a significant relationship
was reported between FHP and thoracic kyphosis.?”)
Christie et al.l*) evaluated head position, shoulder
position (a relative measure of protraction and
retraction), shoulder elevation, and thoracic kyphosis
of subjects with low back pain and without low back
pain. They reported thoracic kyphosis, increased
FHP, and abnormal shoulder position in the group
with low back pain. In our study, while FHP, shoulder
elevation, rounded shoulder, and thoracic kyphosis
were found to be significantly higher in patients with
SD, thoracic kyphosis was found to be significantly
higher in patients with both loss of cervical lordosis
and SD. Similar to the literature, it was concluded
in our study that the tightness and weakness of
the axioscapular muscles are associated with both
posture disorders and cervical and scapular region
alignment problems.

Limitations of this study was conducted in a
single center, and other spinal sagittal alignment
disorders were not evaluated. However, the adequacy
of the number of patients obtained by power analysis,
participants being evaluated by the same researcher
under equal conditions, the use of objective data for
evaluation can be specified as the strengths of the
study.

In conclusion, this study found that pain and
posture-related parameters were more negatively
affected in patients with loss of cervical lordosis
accompanied by SD. This situation suggests that
scapular movements should also be evaluated in
patients with neck pain and loss of cervical lordosis,
and scapular movement disorders should be taken
into account when planning the treatment. Therefore,
we think it would be beneficial to reduce drug
use, neck pain, and disability to include range of
motion exercises, proprioceptive exercises, scapular
stabilization exercises, and posture exercises in the
physical therapy program for patients with chronic
neck pain.

Ethics Committee Approval: We would like to thank
Doctors of Physical Medicine and Rehabilitation Clinic of
Erzurum Regional Training and Research Hospital for their
support in referring the study patients to us.

Ethics Committee Approval: The study protocol was
approved by the Erzurum Regional Training and Research
Hospital Non-interventional Clinical Research Ethics
Committee (date: 18.01.2021, no: KAEK2021/02-25). The
study was conducted in accordance with the principles of the
Declaration of Helsinki.

Turk J Phys Med Rehab

Patient Consent for Publication: A written informed
consent was obtained from each patient.

Data Sharing Statement: The data that support the
findings of this study are available from the corresponding
author upon reasonable request.

Author Contributions: Concept or design of the study,
drafting of the manuscript: H.T., G.S.; Acquisition of data:
G.S.; Analysis or interpretation of data: H.T.; Critical revision
for important intellectual content: H.T.

Conflict of Interest: The authors declared no conflicts of
interest with respect to the authorship and/or publication of
this article.

Funding: The authors received no financial support for
the research and/or authorship of this article.

REFERENCES

1. O'LearyS,JullG,KimM, Vicenzino B. Specificityinretraining
craniocervical flexor muscle performance. J Orthop Sports
Phys Ther 2007;37:3-9. doi: 10.2519/jospt.2007.2237.

2. Cohen SP, Hooten WM. Advances in the diagnosis and
management of neck pain. BMJ 2017;358:j3221. doi: 10.1136/
bmj.j3221.

3. McAviney J, Schulz D, Bock R, Harrison DE, Holland B.
Determining the relationship between cervical lordosis and
neck complaints. ] Manipulative Physiol Ther 2005;28:187-
93. doi: 10.1016/j.jmpt.2005.02.015.

4. Alvarez DJ, Rockwell PG. Trigger points: Diagnosis and
management. Am Fam Physician 2002;65:653-60.

5. Kalichman L, Vulfsons S. Dry needling in the management
of musculoskeletal pain. ] Am Board Fam Med 2010;23:640-
6. doi: 10.3122/jabfm.2010.05.090296.

6. Im B, Kim Y, Chung Y, Hwang S. Effects of scapular
stabilization exercise on neck posture and muscle activation
in individuals with neck pain and forward head posture. J
Phys Ther Sci 2016;28:951-5. doi: 10.1589/jpts.28.951.

7. Reddy RS, Alahmari KA, Silvian PS. Test-retest reliability
of assessing cervical proprioception using cervical range
of motion device. Saudi J Sports Med 2016;16:118-23. doi:
10.4103/1319-6308.180174.

8. Mujawar JC, Sagar JH. Prevalence of upper cross syndrome
in laundry workers. Indian ] Occup Environ Med
2019;23:54-6. doi: 10.4103/ijoem.IJOEM_169_18.

9. Simons DG, Travell JG, Simons LS. General overview. In:
Johnson EP, editor. Myofascial Pain and Dysfunction:
The Trigger Point Manual. 2nd ed. Baltimore: Williams &
Wilkins; 1999. p. 11-89.

10. Faiz KW. VAS--visual analog scale. Tidsskr Nor Laegeforen
2014;134:323. Norwegian. doi: 10.4045/tidsskr.13.1145.

11. Kibler WB, Sciascia A. Current concepts: Scapular
dyskinesis. Br J Sports Med 2010;44:300-5. doi: 10.1136/
bjsm.2009.058834.

12. Odom CJ, Taylor AB, Hurd CE, Denegar CR. Measurement
of scapularasymetryand assessment of shoulder dysfunction
using the Lateral Scapular Slide Test: A reliability and
validity study. Phys Ther 2001;81:799-809. doi: 10.1093/
ptj/81.2.799.



Scapular and cervical problems in neck pain

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Corbin C, Welk G, Corbin W, Welk K, editors. Concepts of
fitness and wellness: A Comprehensive Lifestyle Approach.
12th ed. St. Louis: Mcgraw-Hill Higher Education; 2019.
Harrison DE, Harrison DD, Cailliet R, Troyanovich SJ,
Janik TJ, Holland B. Cobb method or Harrison posterior
tangent method: Which to choose for lateral cervical
radiographic analysis. Spine (Phila Pa 1976) 2000;25:2072-
8. doi: 10.1097/00007632-200008150-00011.

Le Huec JC, Demezon H, Aunoble S. Sagittal parameters
of global cervical balance using EOS imaging: Normative
values from a prospective cohort of asymptomatic
volunteers. Eur Spine J 2015;24:63-71. doi: 10.1007/s00586-
014-3632-0.

Ozinla Pekyavas N, Kunduracilar Z, Ersin A, Ergiines
C, Tonga E, Karatas M. Boyun ve omuz agrili olgularda
skapular diskinezi, agri, eklem hareket agiklig1 ve esneklik
arasindaki iliski. Agri 2014;26:119-25. doi: 10.5505/
agri.2014.55486.

Guo GM, Li ], Diao QX, Zhu TH, Song ZX, Guo YY, et al.
Cervical lordosis in asymptomatic individuals: A meta-
analysis. ] Orthop Surg Res 2018;13:147. doi: 10.1186/s13018-
018-0854-6.

DongL, Smith JR, Winkelstein BA. Ketorolac reduces spinal
astrocytic activation and PAR1 expression associated with
attenuation of pain after facet joint injury. ] Neurotrauma
2013;30:818-25. doi: 10.1089/neu.2012.2600.

Hardacker JW, Shuford RF, Capicotto PN, Pryor PW.
Radiographic standing cervical segmental alignment
in adult volunteers without neck symptoms. Spine
(Phila Pa 1976) 1997;22:1472-80. doi: 10.1097/00007632-
199707010-00009.

Oakley PA, Harrison DD, Harrison DE, Haas JW. Evidence-
based protocol for structural rehabilitation of the spine and
posture: Review of clinical biomechanics of posture (CBP)
publications. ] Can Chiropr Assoc 2005;49:270-96.
Harrison DD, Harrison DE, Janik TJ, Cailliet R, Ferrantelli
JR, Haas JW, et al. Modeling of the sagittal cervical spine as
a method to discriminate hypolordosis: Results of elliptical
and circular modeling in 72 asymptomatic subjects, 52
acute neck pain subjects, and 70 chronic neck pain subjects.
Spine (Phila Pa 1976) 2004;29:2485-92. doi: 10.1097/01.
brs.0000144449.90741.7c.

Chen Y, Luo J, Pan Z, Yu L, Pang L, Zhong J, et al. The
change of cervical spine alignment along with aging in
asymptomatic population: A preliminary analysis. Eur
Spine J 2017;26:2363-71. doi: 10.1007/s00586-017-5209-1.
Raczkiewicz D, Owoc A, Sarecka-Hujar B, Bojar I
Pain involving the motor system and serum vitamin D
concentration in postmenopausal women working in
agriculture. Ann Agric Environ Med 2017;24:151-5. doi:
10.5604/12321966.1234042.

DahiyaJ, Ravindra S. Effect of scapular position in computer
professionals with neck pain. IJSR 2015;4:2075-80. doi:
10.21275/SUB154634.

Szeto GP, Straker LM, O’Sullivan PB. A comparison of
symptomatic and asymptomatic office workers performing
monotonous keyboard work--1: Neck and shoulder muscle
recruitment patterns. Man Ther 2005;10:270-80. doi:
10.1016/j.math.2005.01.004.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

199

Ruivo RM, Pezarat-Correia P, Carita AIl. Cervical and
shoulder postural assessment of adolescents between 15 and
17 years old and association with upper quadrant pain. Braz
J Phys Ther 2014;18:364-71. doi: 10.1590/bjpt-rbf.2014.0027.
Wong CK, Coleman D, diPersia V, Song J, Wright D.
The effects of manual treatment on rounded-shoulder
posture, and associated muscle strength. ] Bodyw Mov Ther
2010;14:326-33. doi: 10.1016/j.jbmt.2009.05.001.

Hickey ER, Rondeau M]J, Corrente JR, Abysalh J, Seymour
CJ. Reliability of the cervical range of motion (CROM)
device and plumb-line techniques in measuring resting
head posture (RHP). ] Man Manip Ther 2000;8:10-7. doi:
10.1179/106698100790811346.

Szczygiel E, Weglarz K, Piotrowski K, Mazur T, Metel S,
Golec J. Biomechanical influences on head posture and the
respiratory movements of the chest. Acta Bioeng Biomech
2015;17:143-8.

Lee JH. Effects of forward head posture on static and
dynamic balance control. ] Phys Ther Sci 2016;28:274-7. doi:
10.1589/jpts.28.274.

Lee KE, Winkelstein BA. Joint distraction magnitude
is associated with different behavioral outcomes and
substance P levels for cervical facet joint loading
in the rat. J Pain 2009;10:436-45. doi: 10.1016/j.
jpain.2008.11.009.

Diab AA, Moustafa IM. The efficacy of forward head
correction on nerve root function and pain in cervical
spondylotic radiculopathy: A randomized trial. Clin
Rehabil 2012;26:351-61. doi: 10.1177/0269215511419536.
Patwardhan AG, Havey RM, Khayatzadeh S, Muriuki MG,
Voronov LI, Carandang G, et al. Postural consequences
of cervical sagittal imbalance: A novel laboratory model.
Spine (Phila Pa 1976) 2015;40:783-92. doi: 10.1097/
BRS.0000000000000877.

Sun A, Yeo HG, Kim TU, Hyun JK, Kim JY. Radiologic
assessment of forward head posture and its relation to
myofascial pain syndrome. Ann Rehabil Med 2014;38:821-
6. doi: 10.5535/arm.2014.38.6.821.

Watson DH, Trott PH. Cervical headache: An investigation
of natural head posture and upper cervical flexor
muscle performance. Cephalalgia 1993;13:272-84. doi:
10.1046/j.1468-2982.1993.1304272.x.

Borstad JD, Ludewig PM. The effect of long versus short
pectoralis minor resting length on scapular kinematics in
healthy individuals. ] Orthop Sports Phys Ther 2005;35:227-
38. doi: 10.2519/jospt.2005.35.4.227.

Lewis JS, Wright C, Green A. Subacromial impingement
syndrome: The effect of changing posture on shoulder
range of movement. ] Orthop Sports Phys Ther 2005;35:72-
87. doi: 10.2519/jospt.2005.35.2.72.

Levangie PK, Norkin CC. Joint structure and function:
A comprehensive analysis. 3rd ed. New Delhi: Jaypee
Brothers; 2001.

Erkan S, Yercan HS, Okcu G, Ozalp RT. The influence of
sagittal cervical profile, gender and age on the thoracic
kyphosis. Acta Orthop Belg 2010;76:675-80.

Christie HJ, Kumar S, Warren SA. Postural aberrations in
low back pain. Arch Phys Med Rehabil 1995;76:218-24. doi:
10.1016/s0003-9993(95)80604-0.



