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ABSTRACT
Aims: Myofascial pain syndrome (MPS) is a musculoskeletal condition with trigger points causing pain, stiffness, and postural 
issues. This study evaluated the impact of scapular stabilization exercises (SSE) on pain, posture, and functional capacity in MPS 
patients.
Methods: A total of 40 patients diagnosed with MPS were retrospectively analyzed and categorized into two groups. All patients 
received a standard physical therapy program consisting of hot pack, transcutaneous electrical nerve stimulation (TENS), and 
cervical isometric exercises. In addition to this standard program, one group performed SSE. Outcomes were evaluated using 
the Visual Analog Scale (VAS) for pain, Tragus to wall distance (TWD), New York posture rating (NYPR) score for posture, and 
Neck Disability Index (NDI) for functionality. Pre- and post-treatment changes were analyzed for both groups.
Results: Both groups demonstrated significant improvements in VAS, TWD, NYPR, and NDI scores. However, the SSE group 
exhibited significantly greater improvements across all parameters compared to the standard exercise group. These results 
suggest that SSE enhances pain relief, postural alignment, and functional capacity more effectively.
Conclusion: SSE is an effective intervention for MPS, offering superior outcomes in pain relief, posture, and functionality 
compared to standard exercises. Larger studies with longer follow-ups are needed to validate these results.
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INTRODUCTION
Myofascial pain syndrome (MPS) is a regional pain syndrome 
characterized by the presence of trigger points in muscles 
or fascia across various body regions, leading to pain 
accompanied by muscle spasms, tenderness, restricted range of 
motion (ROM), stiffness, fatigue, and occasionally autonomic 
dysfunction.1 MPS is a prevalent condition observed in 30% 
to 85% of patients with musculoskeletal pain.2 While MPS 
commonly manifests in individuals aged 27 to 50 years, the 
role of gender differences in its incidence remains uncertain.3 
The pathophysiology of MPS is associated with repetitive 
microtraumas, muscle overuse, and postural disorders 
within the musculoskeletal system. Improper posture leads 
to excessive loading of muscle fibers, resulting in increased 
muscle tension and the development of trigger points due to 
the creation of an ischemic environment within the muscle 
fibers.4 Consequently, patients with MPS experience pain and 
postural dysfunction, which, when chronic, can significantly 
restrict their daily living activities.

The need for treatment in MPS stems from addressing the 
issues caused by imbalances in the musculoskeletal system and 

postural disorders. Scapular stabilizer muscles, particularly 
the rhomboids, middle and lower trapezius, serratus anterior, 
play a crucial role in stabilizing the scapula on the thorax and 
controlling its normal movements during arm elevation.5 
Weakness in these muscles can result in downward rotation, 
anterior tilting, and forward displacement of the scapula, 
leading to shortening of the pectoralis minor muscle. Studies 
have shown that scapular stabilization exercises (SSE) can 
improve forward head and shoulder posture, increase the 
flexibility of the pectoralis minor, and strengthen the scapular 
muscles.6,7 SSE has been found to significantly improve 
pain intensity and pain pressure thresholds in patients with 
myofascial pain in the scapular region.8 By supporting the 
coordinated function of the neck and shoulder muscles, SSE 
contributes to restoring optimal positions of the head and 
scapula. This approach is critical for correcting postural 
irregularities and resolving muscle activity imbalances. SSE 
alleviates pain and tension symptoms by reducing strain on 
the affected muscles and joints, thereby improving patients’ 
quality of life. Additionally, it aims to reduce the risk of 
MPS becoming chronic and to preserve functional mobility. 
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We hypothesize that in patients with cervical MPS, SSE can 
support the improvement of cervical posture and reduce neck 
and back pain by enhancing scapular stabilization through 
strengthening of the scapular muscles. In this context, this 
study aimed to investigate the effects of scapular stabilization 
exercises on posture, pain, and functional capacity in patients 
with cervical MPS.

METHODS
Study Design
This retrospective study was conducted on patients who 
presented to the physiotherapy and rehabilitation outpatient 
clinic between April 2024 and October 2024. A total of 40 
patients diagnosed with cervical MPS according to Travell 
and Simon’s diagnostic criteria and who received treatment in 
the physical therapy program were retrospectively screened. 
Ethical approval for the study was obtained from the Antalya 
Training and Research Hospital Clinical Researches Ethics 
Committee (Approval Date: 24.10.2024, Decision No: 16/1). 
The study was conducted in accordance with the principles of 
the 2013 Declaration of Helsinki.

Participants
A total of 54 patients aged 18-60 who presented to the 
physical medicine and rehabilitation outpatient clinic with 
complaints of neck and/or back pain and were diagnosed 
with cervical MPS. Detailed clinical records of all patients 
were thoroughly reviewed. Among these, 14 patients were 
excluded based on the inclusion and exclusion criteria, 
leaving 40 patients eligible for the study. Inclusion criteria 
consisted of patients aged 18-60 with neck and/or back pain 
persisting for 3-12 months due to active trigger points and 
palpable taut bands in the trapezius muscle. Exclusion criteria 
included a diagnosis of fibromyalgia, presence of systemic 
diseases such as hypertension, diabetes mellitus, or rheumatic 
diseases, pregnancy, history of neck trauma or surgery, 
cervical radiculopathy or myelopathy, osteoporotic fracture, 
metastatic history, neurological diseases, any physical therapy 
or exercise treatment within the last 6 months, and the use 
of nonsteroidal anti-inflammatory drugs (NSAID) (Figure 1).

Figure 1. Flowchart of patients

Interventions
All patients underwent a conventional therapy program over 3 
weeks, with 5 sessions per week. Conventional therapy included 

a 20-minute hot pack application, a 15-minute transcutaneous 
electrical nerve stimulation (TENS) treatment, and cervical 
isometric exercises comprising flexion, extension, right-left 
lateral flexion, and rotation exercises.

In addition to the conventional exercises, the first group 
received SSE, which included:9-11

Scapular adduction: Maintaining straight arms without 
bending the elbows, opening an elastic band held in both 
hands outwards, and slowly bringing it back in a controlled 
manner.

Shoulder elevation: Holding a weight in each hand with feet 
shoulder-width apart, lifting the shoulders upwards.

Wall push-up: Placing palms against the wall with elbows 
slightly bent and leaning forward to perform a gentle stretch.

Scapular stabilization against the wall: Lifting the arm 
straight at shoulder height and pressing it against the wall or 
a ball.

Rowing exercise: Lying prone with the affected arm hanging 
down, lifting the arm with a 1 kg weight by flexing at the 
elbow.

All exercise programs, including cervical isometric exercises 
and SSE, were performed in the physical therapy unit under 
the supervision of a physical therapist, with 10 repetitions for 
each exercise in 3 sets per session.

Outcomes
The following assessments were performed for all patients by 
physiatrist before and after treatments.

Visual Analog Scale (VAS): The VAS was used on a 0-100 
mm scale to assess pain intensity. Patients were asked to mark 
their pain level along a 100 mm horizontal line, where 0 mm 
represents “no pain” and 100 mm represents “worst pain 
imaginable.” The distance in millimeters from the “no pain” 
end to the patient’s mark was measured, providing a precise 
quantitative measure of pain intensity.12

Tragus-to-Wall Distance (TWD): This measure assesses 
forward head posture, specifically the distance between the 
tragus and the wall. The patient stands with their back against 
a wall, and the distance between the tragus and the wall is 
measured in centimeters.13

New York Posture Rating (NYPR): was used to assess 
participants’ posture and to observe potential postural changes 
across 13 different parts of the body. Each section of the body 
was evaluated and scored based on the alignment quality. A 
score of 5 points was given if the posture was correct, 3 points 
for a moderate postural disorder, and 1 point for a serious 
disorder. The maximum score attainable in this assessment 
is 65, indicating optimal posture, while the minimum score 
is 13, which would reflect significant postural issues. This 
scoring system provides a comprehensive overview of the 
participant’s postural alignment.14

Neck Disability Index (NDI): The NDI consists of 10 sections: 
pain intensity, personal care, lifting, reading, headaches, 
concentration, work, driving, sleeping, and recreational 
activities. Each section is scored on a scale from zero (no 
disability) to five points (total disability). The total score 
ranges from zero to 50, with higher scores indicating greater 
disability.15
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Statistical Analysis
Descriptive statistics were presented using percentage, mean, 
standard deviation, minimum, and maximum values. In the 
analysis of categorical data, if the percentage of cells with 
expected values less than 5 was greater than 20%, Fisher’s 
exact test was used; otherwise, Pearson Chi-square test was 
employed. The normality assumption was checked using the 
Kolmogorov-Smirnov test. For the analysis of the difference 
between numerical data of the two groups, if the data followed 
a normal distribution, the Independent Samples t-test was 
used; if not, the Mann-Whitney U test was applied. Analyses 
were performed using SPSS version 23.0, and a p-value of less 
than 0.05 was considered statistically significant.

RESULTS
The demographic characteristics of the groups are presented 
in Table 1. Group 1 consisted of 13 female and 7 male 
participants, with a mean age of 48.90±9.28 years (range: 20-
60 years). Group 2 included 12 female and 8 male participants, 
with a mean age of 44.15±12.35 years (range: 18-60 years). 

There were no statistically significant differences between 
group 1 and group 2 in terms of age, sex, BMI, or pain duration 
(p>0.05).
Table 2 summarizes the changes in outcome measures within 
each group from pre-treatment to post-treatment. In both 
groups, statistically significant improvements were observed 
in VAS, TWD, NYPR score, and NDI score (p<0.0001).
Table 3, highlights the differences in pre-treatment and post-
treatment changes between the two groups. The mean change 
in VAS score was -49.90±12.13 mm in group 1 and -24.35±13.67 
mm in group 2, with group 1 showing a significantly greater 
reduction in pain (p<0.0001). Group 1 showed a greater 
improvement in TWD with a mean change of -1.94±1.63 cm 
compared to -0.68±1.08 cm in group 2 (p<0.0001). Group 1’s 
NYPR scores improved by an average of 14.60±5.74 points, 
significantly more than the 3.30±5.68 points observed in 
group 2 (p<0.0001). The mean decrease in NDI scores was 
-21.15±10.12 for group 1, compared to -7.90±5.06 in group 
2, indicating a significantly greater reduction in group 1 
(p<0.0001) (Table 3, Figure 2).

Table 1. Demographic properties of the groups

Group 1 (n=20) Group 2 (n=20)

n % Mean±SD (Min-max) n % Mean±SD (Min-max) p

Age (year) 48.90±9.28 (20-60) 44.15±12.35 (18-60) 0.3641

BMI (kg/m2) 27.12±4.86 (20.39-39.19) 26.10±5.55 (18.36-38.56) 0.9922

Pain duration (day) 7.85±3.56 (3-12) 7.65±3.39 (3-12)

Sex (female/male) 13/7 65%/35% 12/8 60%/40% 0.97733

SD: Standard deviation, Min: Minimum, Max: Maximum, BMI: Body-mass index, 1: Two independent samples T test ; 2: Mann-Whitney U test; 3: Chi-square test

Table 2. Comparison of outcome parameters within groups

Group 1 (n=20) Group 2 (n=20)

Mean±SD (Min-max) p Mean±SD (Min-max) p

VAS (mm)

   Pre-treatment 84.00±12.77 63-100
<0.00011

81.35±13.61 64-100
<0.00011

   Post-treatment 34.10±18.24 10-64 57.00±15.56 31-90

TWD (cm)

   Pre-treatment 17.05±1.78 14.2-20
<0.00012

16.33±1.76 13.3-20
<0.00012

   Post-treatment 15.11±2.08 11.7-18.5 15.65±1.74 13-19

NYPR score

   Pre-treatment 38.00±5.17 28-45
<0.00012

37.05±6.42 28-49
<0.00012

   Post-treatment 52.60±6.83 37-63 40.35±7.11 28-54

NDI score

   Pre-treatment 44.20±4.32 39-53
<0.00012

44.20±5.21 37-53
<0.00012

   Post-treatment 21.65±6.51 11-33 37.05±4.16 29-42
SD: Standard deviation, Min: Minimum, Max: Maximum, VAS: Visual Analog Scale, TWD: Tragus to wall distance, NYPR: New York posture rating, NDI: Neck Disability Index, 1: Mann-Whitney U test, 
2: Wilcoxon test

Table 3. Comparison of pre-treatment and post-treatment changes in outcome parameters between groups

Group 1 (n=20) Group 2 (n=20)

Mean±SD (Min-max) Mean±SD (Min-max) p

VAS (mm) -49.90±12.13 (-90-44) -24.35±13.67 (-59-7) <0.00011

TWD (cm) -1.94±1.63 (-6.8-0.3) -0.68±1.08 (-4.1-0.1) <0.00011

NYPR score 14.60±5.74 (5-27) 3.30±5.68 (-2-11) <0.00011

NDI score -21.15±10.12 (-35-6) -7.90±5.06 (-17-1) <0.00011

SD: Standard deviation, Min: Minimum, Max: Maximum, VAS: Visual Analog Scale, TWD: Tragus to wall distance, NYPR: New York posture rating, NDI: Neck Disability Index, 1: Mann-Whitney U test
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DISCUSSION
MPS is a pathology that negatively affects patients’ functional 
status and quality of life, presenting with symptoms such 
as pain, muscle spasms, restricted range of motion, and 
weakness.16 Exercise interventions in the treatment of MPS 
aim to restore normal muscle function, increase muscle 
strength, improve range of motion, correct muscle shortening, 
and enhance posture.17 Although various types of exercises 
have been proposed for MPS treatment in the literature, no 
study has specifically investigated the effectiveness of SSE.18 
Therefore, this study aims to evaluate the role of SSE in 
patients with cervical MPS.

Physical therapy modalities and exercise therapies play a 
significant role in the treatment of MPS. In a study conducted 
by Kim et al.19 on patients with MPS, it was observed that the 
addition of stretching and cervical stabilization exercises to 
physical therapy improved pain and functional impairment 
associated with trigger points, with the therapeutic effects 
being sustained longer compared to the group receiving only 
physical therapy. Similarly, Park et al.20 investigated patients 
undergoing postoperative physical therapy for subacromial 
impingement syndrome. One group was given SSE, while the 
control group received pain-relief-focused modalities such as 
ultrasound and laser therapy. The results showed a statistically 
significant reduction in VAS pain scores in the SSE group. 
In our study, both groups demonstrated a reduction in pain 
levels. However, when comparing pre- and post-treatment 
changes, the SSE group exhibited a more pronounced 
reduction in pain. It is thought that SSE contributes to pain 
relief by enhancing muscle endurance in the shoulder and 
back regions and reducing the load on joints and muscles. 

Myofascial trigger points typically arise as a result of 
prolonged poor posture, low-level muscle contractions, and 
muscle fatigue. Trigger points in the neck muscles can lead 
to inappropriate postures, such as forward head posture, due 
to pain, fatigue, and muscle stiffness, thereby affecting the 
cervical, paraspinal, and scapular muscles.21 Thakur et al.22 
found that relieving tension in the levator scapula muscle is 
effective in improving shoulder proprioception and correcting 
forward head posture. Similarly, Jaroenrungsup et al.23 reported 
that a six-week home-based program consisting of cervical 
and scapulothoracic exercises performed three times per week 
improved craniovertical angle and neck flexion and extension 
strength in smartphone users with postural disorders. In our 
study, both groups demonstrated improvements in TWD and 
NYPR scores after treatment. However, when pre- and post-
treatment changes were evaluated, the SSE group exhibited a 

more pronounced reduction in TWD and a greater increase 
in NYPR scores. These findings suggest that SSE effectively 
supports postural alignment by reducing muscle tension in 
the neck and shoulder regions in patients with MPS. This 
indicates that SSE is not only effective in correcting postural 
parameters but also plays a significant role in achieving 
broader improvements associated with posture.

In MPS, which is caused by chronic pain and tension, 
movement restrictions can negatively impact functional 
capacity. Functional impairments, particularly in frequently 
used muscle groups such as the neck, shoulders, and back, 
can lead to difficulties in basic movements such as sitting, 
standing, lifting, and head motions. This challenge in 
performing daily activities often results in a decrease in 
quality of life.24 El Gendy et al.25 conducted a study on patients 
with chronic neck pain, comparing three groups; those 
receiving physical therapy alone, those receiving physical 
therapy combined with SSE, and those receiving physical 
therapy combined with neck stabilization exercises. After six 
weeks of therapy, performed three times a week, all groups 
showed significant improvements in NDI scores. However, 
post-treatment comparisons revealed that SSE provided 
superior improvements in functional capacity compared 
to physical therapy alone, while neck stabilization exercises 
led to even more pronounced improvements compared to 
both the physical therapy-only group and the SSE group. 
Mendhe et al.,26 in their study on computer workers with 
chronic neck pain, compared SSE with a cervical isometric 
exercise program applied three times per week over four 
weeks. Both groups showed significant improvements in NDI 
scores post-treatment. However, no statistically significant 
differences were found between the groups. Similarly, the 
study by Yıldız et al.27 evaluated the effects of neck exercises 
versus SSE in patients with nonspecific neck pain. Although 
both groups showed notable improvements in VAS and 
NDI scores after the intervention, the therapeutic benefits 
appeared to be equivalent across groups, without a distinct 
superiority of one approach over the other. In contrast to 
the findings reported by Mendhe et al. and Yıldız et al., our 
study demonstrated that patients who received SSE showed 
more substantial improvements in post-treatment NDI scores 
compared to pre-treatment measurements. Additionally, both 
groups demonstrated significant improvements in NDI scores 
post-treatment. This suggests that SSE may more effectively 
redistribute the load on the musculoskeletal system, reduce 
pain, and consequently alleviate daily activity limitations, 
thereby enhancing patients’ independence. 

Limitations
Our study has several limitations. These include the lack 
of randomization due to its retrospective design and the 
inclusion of only patients with complete data. The relatively 
small sample size may have limited the ability to generalize 
the findings. Additionally, the reliance on medical records 
for data collection may have restricted the scope of variables 
analyzed. The study also did not include a long-term follow-
up to evaluate the sustained effects of the intervention. 
Furthermore, while the findings support the benefits of 
SSE, potential confounding factors inherent in retrospective 
studies may influence outcomes. Future research should aim 
to address these limitations through prospective, randomized 
controlled trials with larger sample sizes and extended follow-
up periods.

Figure 2. Pre-treatment and post-treatment changes in outcome parameters 
between groups
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CONCLUSION
Our study demonstrates that the application of SSE can be an 
effective treatment method for pain management, postural 
improvement, and reducing daily activity limitations in 
patients diagnosed with MPS. The findings indicate that 
SSE supports postural alignment by reducing tension in the 
neck and shoulder muscles and enhances functional gains, 
thereby improving quality of life. However, limitations such 
as the small sample size, short follow-up period, and lack of a 
control group may restrict the generalizability of the results. 
Therefore, future studies with larger sample sizes and longer 
follow-up periods are needed to comprehensively evaluate the 
effectiveness of SSE.
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