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ABSTRACT

Objectives: This study aims to investigate the effectiveness of scapular stabilization exercises in patients with chronic neck pain and 
scapular dyskinesis.
Patients and methods: This single-center, prospective study included a total of 36 patients (17 males, 19 females; mean age: 41±12.8 
years; range, 25 to 57 years) with chronic neck pain and scapular dyskinesis between  April 2018 and September 2018. The patients 
were randomly assigned to three treatment groups. Group 1 (n=13) consisted of those receiving scapular stabilization exercises by a 
physiotherapy specialist control in addition to the routine physiotherapy and rehabilitation program; Group 2 (n=12) consisted of those 
receiving the routine physiotherapy and rehabilitation program in addition to scapular stabilization exercises in-home training program; 
and Group 3 (n=11) consisted of those receiving the routine physiotherapy and rehabilitation program alone. The assessments were made 
using the Visual Analog Scale (VAS) and Northwick Park Neck Pain Questionnaire (NPQ).
Results: Significant differences were found in the pre- and post-treatment VAS scores, and Group 1 and Group 2 created this significant 
difference (p<0.05). A significant difference was also observed in the pre- and post-treatment NPQ scores among the groups (p<0.05). 
Group 1 showed the most significant improvement of the NPQ scores (p<0.05).
Conclusion: Our study results suggest that addition of scapular stabilization exercises to the routine physiotherapy components may be an 
effective method for improving pain and functional results.
Keywords: Chronic neck pain, scapular dyskinesis, scapular stabilization, physiotherapy.

Neck pain is a musculoskeletal system disorder 
which causes social and economic loss by reducing 
the quality of life (QoL) of the individual, and its 
prevalence varies from 16.7 to 75.1% in the adult 
population.[1,2] Although a significant proportion of the 
patients with acute neck pain recover with or without 
any treatment, the neck pain remains at varying 
degrees in half of these patients.[3] Chronic neck 
pain causes limitations in activities of daily living, 
resulting in impaired QoL.[3] In recent years, neck pain 

has become a widespread chronic problem, and the 
problem cannot be completely resolved; therefore, the 
relationship between the neck region and the shoulder, 
back, and scapular regions has begun to be emphasized 
in many studies.[4,5] The cervical and scapular regions 
are closely associated and, therefore, a problem in one 
of these two regions can affect the other region. In the 
studies conducted, scapular kinematics were found 
to differ among individuals with neck pain, although 
they did not show a specific pattern.[5]
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During the combined scapula humeral 
movements, the change in the standard position 
and motion of the scapula is defined as scapular 
dyskinesis.[4] Some researchers have reported that 
the impairment in scapular dyskinesis occurs due 
to the weakness of the scapula thoracic muscles. 
In contrast, other researchers have advocated that 
it is due to the imbalance of muscles responsible 
for the scapular position rather than strength 
deficits.[6,7] The muscles that adhere to the medial 
side of the scapula, such as the middle and lower 
parts of the trapezius muscle, rhomboid major and 
minor, and serratus anterior, are the critical muscles 
for stabilization.[8,9] In the literature, the overactivity 
in the upper part of the trapezius muscle and the 
decrease in the neuromuscular control in the lower 
part of the trapezius and serratus anterior muscles 
have been shown to cause impairment of the scapular 
motion.[10] Abnormal activity in the trapezius muscle 
and associated scapular postural changes have been 
also described in patients with neck pain.[11,12]

Depending on the dysfunction of the scapula, 
problems occur in the neuromuscular coordination 
between the cervical and scapular regions, thus 
providing a basis for both upper extremity and 
cervical region problems. Studies in which individuals 
with neck pain were compared to healthy individuals 
reported that the position of the scapula, the upper 
extremity natural joint movements, and scapular 
movements were different in the relaxation position 
between the two groups.[13] In the literature, it has 
been reported that scapular stabilization exercises 
should be added to the treatment program, as they 
provide mobility and functional gain in patients with 
neck pain.[12]

Conservative methods are primarily preferred 
in the treatment of neck pain. Physiotherapy 
and rehabilitation methods are frequently 
used in the treatment of chronic neck pain. In 
recent years, more comprehensive and integrative 
evaluations and treatment methods have been 
emphasized.[8,14] Although many studies have 
examined the effectiveness of scapular stabilization 
exercises in patients with chronic neck pain, the 
number of studies evaluating the effects of scapular 
stabilization exercises in patients with chronic neck 
pain with scapular dysfunction is limited.[11] In the 
present study, therefore, we aimed to investigate the 
effectiveness of the scapular stabilization exercises 
targeted to the affected scapula thoracic region in 
chronic neck pain patients with scapular dyskinesis.

PATIENTS AND METHODS

This study was carried out between April 2018 
and September 2018 at Inonu University Turgut Ozal 
Medical Center Physical Therapy and Rehabilitation 
Department using a pre-treatment/post-treatment 
quasi experimental study. Patients between 25 and 
65 years of age, who agreed to participate in the 
study, who had complaints of neck pain for at least 
six months, and who had scapular dyskinesis were 
included in the study. Those who underwent surgery 
in the neck and scapular region, who had malignancy, 
who were treated for neck and back within the past 
three months, and those with a body mass index of 
>39 kg/m2 were excluded from the study. Finally, a 
total of 36 patients (17 males, 19 females; mean age: 
41±12.8 years; range, 25 to 57 years) with chronic neck 
pain and scapular dyskinesis were included. The study 
f low chart is shown in Figure 1.

All patients were examined by a specialist physician 
for scapular dyskinesis in the outpatient setting. 
Then, the patients were divided into three groups. 
Group 1 (n=13) consisted of those receiving scapular 
stabilization exercises by a physiotherapy specialist 
control in addition to the routine physiotherapy and 
rehabilitation program; Group 2 (n=12) consisted 
of those receiving the routine physiotherapy and 
rehabilitation program in addition to scapular 
stabilization exercises in-home training program; 
and Group 3 (n=11) consisted of those receiving the 
routine physiotherapy and rehabilitation program 
alone. None of the patients were allowed to receive 
any medical treatment for their pain during the 
treatment period. A written informed consent was 
obtained from each patient. The study protocol 
was approved by the Malatya Clinical Research 
Ethics Committee (date/no: 2018/36). The study was 
conducted in accordance with the principles of the 
Declaration of Helsinki.

Assessment and data collection

Data including demographic and clinical 
characteristics of the patients were recorded 
at baseline. The Northwick Park Neck Pain 
Questionnaire (NPQ) was used to evaluate functional 
status. The NPQ is a tool developed to measure the 
disability level in neck pain and consists of nine 
items including neck pain severity, neck pain and 
sleeping, numbness and tingling in arms in the 
night, duration of the symptoms and complaints, 
weight-bearing, reading and watching television, 
work and home affairs, social activities, and driving. 
The neck pain total score consists of a maximum 
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of 36 points. If the patient does not drive, the total 
score is adjusted downward to 32 points. The score 
is calculated as a percentage of the total NPQ with 
the following formula: (neck pain score)/36¥100%. If 
the patient does not drive, the formula of (neck pain 
score)/32¥100% is used for the NPQ total percentage 
calculation. In sum, the percentage range is scored 
between 0 and 100. High scores indicate a greater 
disability.[15] The validity and reliability studies of 
the NPQ have been performed by Kose et al.[16] in the 
Turkish population.

The Visual Analog Scale (VAS) was used to evaluate 
the neck pain levels of patients before and after 
treatment. The patients were asked to mark their 
pain levels on a 0-10-cm visual scale (0= no pain; 
10= unbearable pain).[17]

Treatment protocols

Group 1 received the treatment protocol 
consisting of scapular stabilization exercises 
(i.e., scapular retraction, lateral pull-down, 
and push-up exercises) under the supervision of 
a physiotherapist, in addition to the 15-session 
routine physiotherapy and rehabilitation program 
five days a week. The physiotherapist attended to 
each session. The scapular stabilization exercises 
constituted the exercise content of the physiotherapy 
and rehabilitation program to be applied to the 

participants. The physiotherapist applied scapular 
stabilization exercises to the patients within the 
scapular stabilization exercises.

Group 2 received the treatment protocol 
consisting of scapular stabilization exercises in an 
in-home training program (30 repetitions a day, five 
days a week for a total of three weeks), in addition 
to the routine physiotherapy and rehabilitation 
program. Scapular stabilization exercises for 
the patients included in the in-home training 
program group were the same as the exercises of 
the group, which applied scapular stabilization 
exercises in addition to the routine physiotherapy 
and rehabilitation program applied by a single 
physiotherapist. The patients were provided with 
contact details of the researcher by phone in the 
event of any problem.

Group 3 received the treatment protocol consisting 
of only the routine physiotherapy and rehabilitation 
program. The patients in this group were included in 
the rehabilitation program for five sessions a week for 
a total of 15 sessions over three weeks. Physiotherapy 
and rehabilitation were carried out by physiotherapists 
experienced in their fields. Before the treatment, the 
specialist physicians and physiotherapists evaluated 
the functional status of the patient and determined 
short-term and long-term targets. Each session lasted 

Assessed for eligibility (n=110)

Scapular stabilization exercises 
with physiotherapist in addition 
to the routine program (n=18)

Home-based exercises 
with physiotherapist in addition 
to the routine program (n=18)

Routine physiotherapy (n=16)

Allocation

Excluded 
Not meeting inclusion criteria (n=58)

Discontinued intervention (n=5) Discontinued intervention (n=6) Discontinued intervention (n=5)

Follow-up

Analyzed (n=13) Analyzed (n=12) Analyzed (n=11)

Analysis

Figure 1. Study flow chart.
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for 30 to 45 min. Also, each patient worked with the 
same physiotherapist in each session to maintain the 
continuity of care.

Routine physiotherapy and rehabilitation program 
consisted of the use of a superficial heat agent 
(20 min), conventional transcutaneous electrical nerve 
stimulation (20 min), and ultrasound (US). The US was 
administered continuously at a density of 1.5 w/cm2. 
Treatment duration was set to 7 min.

Statistical analysis

The post-hoc power analysis was performed using 
the Web-Based Sample Size and Power Analysis 
Software (WSSPAS) free statistical software.[18] The 
calculated study power (1-β) was 0.937, considering a 
type I error (α) of 0.05, a sample size of 11, and effect 
(d) size of 0.7. Statistical analysis was performed using 
the IBM SPSS for Windows version 25.0 software 
(IBM Corp., Armonk, NY, USA). Descriptive data 

were expressed in mean ± standard deviation (SD), 
median (min-max) or number and frequency. 
The Shapiro-Wilk test was used the check the 
suitability of the variables to normal distribution. 
The Wilcoxon signed-rank test was performed to 
compare pre- and post-treatment changes among the 
groups. The Kruskal-Wallis test was used to compare 
the groups.  Categorical data were analyzed using 
Chi-square test. The pairwise comparisons of the 
groups concerning the difference in the scale scores 
used were performed by the Bonferroni-corrected 
Mann-Whitney U test. A p value of <0.05 was 
considered statistically significant. 

RESULTS

There was no statistically significant difference in 
the baseline demographic and clinical characteristics 
of the patient groups (p>0.05) (Table 1).

TABLE 2
Pre- and post-treatment VAS and NPQ scores

Pre-treatment Post-treatment

Variables  X±SD Median Min-Max  X±SD Median Min-Max z p

VAS (0-10 cm)

Group 1 6.5±1.3 7 4-8 2.8±1.7 3 0-5 -3.256 0.001*

Group 2 6.3±1.3 6 4-8 4.1± 1.6 4 0-7 -2.958 0.003*

Group 3 6.7±1.1 7 5-8 4.5±1.5 5 2-7 -2.961 0.003*

pa 0.773 0.020*

NPQ (0-100%)

Group 1 31.9±16.5 30.5 11.1-68.7 16.1±11.2 12.5 00.0-68.7 -3.180 0.001*

Group 2 41.3±12.9 41.1 19.4-61.1 36.5±13.1 38.5 14.1-55.5 -1.650 0.099

Group 3 38.8±15.5 41.6 8.3-65.6 33.7±14.2 36.1 8.3-53.1 -2.371 0.018*

pa 0.200 0.002*
VAS: Visual Analog Scale; NPQ: Northwick Park Neck Pain Questionnaire; SD: Standard deviation; Min: Minimum; Max: Maximum; z: Wilcoxon signed rank test; 
a: Kruskal Wallis H test; * p<0.05.

TABLE 1
Demographic and clinical characteristics of study groups

Group 1 (n=13) Group 2 (n=12) Group 3 (n=11)

n % Mean±SD n % Mean±SD n % Mean±SD p

Age (year) 39.6±13.9 40.7±11.4 42.8±13.8 0.749*

Sex
Female
Male

6
7

46.1
53.9

5
7

41.6
58.4

6
5

45.4
44.6

0.822†

Body mass index (kg/m²) 26.9±3.5 27.11±2.5 25±3.4 0.684*

Complaint period (month) 18.4±9.6 15.6±3.3 17.1±26.6 0.718*
* Kruskal Wallis H test; † Chi-square test.
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However, there were statistically significant 
changes in the pre-and post-treatment VAS scores 
in all groups (p<0.05). In terms of the NPQ scores, 
there was also a statistically significant difference 
between pre- and post-treatment scores in Group 1 
and Group 3 (p<0.05). No significant difference was 
found in Group 2 (p>0.05). There was no significant 
difference in the pre-treatment VAS scores of the 
treatment groups (p>0.05). However, we observed a 
statistically significant difference in the post-treatment 
VAS scores among the groups (p<0.05). The pre- and 
post-treatment NPQ and VAS scores of all groups are 
shown in Table 2.

In addition, there was a significant difference in 
the disability status after treatment among the groups 
(p<0.01). There was a significant difference in the 
post-treatment VAS-pain scores and, Group 1 and 
Group 2 created this significant difference (p=0.001 
and p=0.019, respectively). A statistically significant 
improvement was observed in the post-treatment NPQ 
scores of Group 1, compared to Groups 2 and 3 
(p=0.001 and p=0.006, respectively). Group 1 created 
the significant difference in the improvement of the 
NPQ scores among the groups (Table 3).

The pre-and post-treatment lines for VAS and NPQ 
according to the groups are depicted in Figure 2.

DISCUSSION

In this study, the effectiveness of the scapular 
stabilization exercises targeted to the affected scapula 
thoracic region in chronic neck pain patients with 
scapular dyskinesis were investigated. The patients 

with chronic neck pain accompanied by scapular 
dyskinesis were randomly assigned to one of three 
groups: When the pre-treatment and post-treatment 
VAS and NPQ scores were compared in the group in 
which scapular stabilization exercises in addition to 
the routine physiotherapy and rehabilitation program 
were applied, a statistically significant difference was 
observed.

Home-based exercise programs are practical, 
economic, and effective treatment modalities for 
chronic pain management.[19] Previous studies 
have shown that these programs are as effective 
as standard physical treatment methods, although 
the exercises performed with the physiotherapist 
are more effective.[20] Similar to the literature, in 
our study, we found that the exercises carried out 
under the supervision of a physiotherapist were more 
effective.

In recent years, some researchers have examined 
the effectiveness of addition of scapular stabilization 
exercises to the routine treatment program along 
with the cervical region exercises in patients with 
neck and back pain.[21] As there can be changes in 
the muscle imbalance and mobilization around the 
scapula in patients with scapular dyskinesis, relevant 
exercises should be added to the neck pain treatment 
program.[12] Therefore, a dynamic program was 
developed consisting of both cervical and scapula 
thoracic stabilization exercises and exercises for the 
muscles around the scapula in our study.

TABLE 3
Comparisons of post-treatment VAS and NPQ scores 

among the groups
Post-treatment

Variables U z p

VAS (0-10 cm)

Group 1-2 61.000 -1.036 0.300

Group 1-3 17.500 -3.403 0.001

Group 2-3 31.000 -2.344 0.019

NPQ (0-100%)

Group 1-2 19.500 -3.188 0.001

Group 1-3 24.000 -2.754 0.006

Group 2-3 58.000 -0.496 0.620
VAS: Visual Analog Scale; NPQ: Northwick Park Neck Pain Questionnaire; 
z: Bonferroni-corrected Mann-Whitney U test. Figure 2. Pre-and post-treatment lines for VAS and NPQ with 

respect to the groups.
VAS: Visual Analog Scale; NPQ: Northwick Park Neck Pain Questionnaire.
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Review of the literature reveals studies supporting 
the methodology and results of our study. Dusunceli et 
al.[22] compared the cervical and scapular stabilization 
exercises with physical therapy agents in patients with 
chronic neck pain and showed that the frequency 
of drug use in the stabilization exercise group was 
reduced. In another study, Jull et al.[23] randomly divided 
women with chronic neck pain into two groups and 
applied proprioceptive exercises to the first group and 
craniocervical f lexion exercise training to the second 
group. Although there was a significant decrease in 
the severity of pain for both exercise groups, there was 
no other statistically significant difference between 
the groups. Similarly, Andersen et al.[24] divided office 
workers with chronic neck pain into two groups as the 
training group receiving random scapular training 
and the control group. In the training group, two 
exercises were used: press-up and push-up plus. The 
authors concluded that there was a decrease in the 
pain severity and an increase in the pain threshold 
in the training group, compared to the control group. 
Likewise, Zhang et al.[25] reported that scapular 
stabilization exercises in scapular dyskinesis patients 
were effective in acquiring normal scapula position 
and shoulder joint movements, and avoiding pain. 
Consistent with these data, we observed a statistically 
significant decrease in the VAS scores of Group 1, 
compared to the other groups. However, there was no 
significant change in Group 2 in which home-based 
exercises were provided. This can be attributed to the 
possibility of non-adherence of Group 2 patients to the 
given exercise program and non-allowance of taking 
advantage of pain-relieving effects of the conventional 
PM&R agents in our study.

The pain, which causes motor control to change 
by affecting motor unit activation and the sense 
of proprioception, also adversely affects functions.
[26] Pain in the neck region limits the functions 
of the affected region. In a randomized-controlled 
study by Yildiz et al.,[5] the effects of cervical and 
scapular stabilization exercises on nonspecific 
neck pain were examined and the patients were 
randomly allocated to one of two groups as the 
intervention group receiving neck-focused exercise 
and scapular stabilization training and the control 
group receiving neck-focused exercise training only. 
Although a significant improvement was observed 
in the VAS and Neck Disability Index scores after 
six weeks of training in both groups, there was no 
significant difference in scapula kinematics between 
the intervention and control groups. In our study, a 
statistically significant decrease in the NPQ scores of 

Group 1 was observed, compared to the other groups. 
This supports the opinion that the decrease in pain 
severity is significantly correlated with the improved 
functional status. However, although there are several 
studies examining the effect of scapular stabilization 
exercises and scapula thoracic muscle training on 
pain and QoL in patients with scapular dyskinesis 
or chronic neck pain in the literature, the number 
of studies investigating these effects on functional 
status is still scarce. We, therefore, believe that our 
study would contribute to the literature in this area 
of research.

Nonetheless, there are some limitations to this 
study. The diagnosis of scapular stabilization was 
made only based on the clinical examination of the 
physician. In addition, the number of patients with 
scapular dyskinesia and chronic neck pain recruited 
during the study period was limited.

In conclusion, the treatment of scapular dyskinesis 
requires correction of the general body biomechanics, 
not just a local segment, such as the shoulder or neck, 
where the pain is felt more intensely. Since the human 
body is a kinetic chain and neck and scapular regions 
are involved in this kinetic chain, it may be useful 
to consider the scapular biomechanics for scapular 
region treatment. The treatment method in which the 
exercises are taught individually by a physiotherapist 
and supported by conventional physiotherapy agents 
has a positive effect on the pain and functional status 
of patients. We believe that the mechanism of scapular 
dysfunction would improve with longer treatment 
duration and longer follow-up, and the effects of 
exercise would be more beneficial in the long-term.
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