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Sciences 

Abstract:  

Background: Women with Large, hypertrophic breast sizes suffering from a functional 

and back pain problems in upper trunk especially with multiparous. Aim: The primary 

goal of the present academic study is to figure out the effect of scapular stabilization 

exercises on function and dorsal pain of upper trunk in multiparous women with large size 

breast. Subjects and methods: In this study, two equivalent study groups of thirty 

multiparous women with large size breast aged from 35- 40 years old were randomized 

into 2 groups. Group (A) was given a treatment plan in the form of scapular stabilization 

exercise & Strengthening exercises, the mean of this group was 35.1± 0.32, 69.7±7.22, 

159.8±4.11 and 27.29±4.73 for age, weight, height, and body mass index respectively. 

Group (B) was given a treatment strategy in the form of strengthening exercises for 

scapular muscles (Trapezius, Serratus anterior, Levator Scapulae, Rhomboids major and 

minor) only, the mean of this group were 37.5 ± 0.31, 71.3±7.77, 162.8±8.11 and 

26.90±9.91 for age, weight, height, and body mass index respectively. Both groups 

received (IR, US & TENS) 3 times a week for six weeks. The visual analogue scale (VAS) 

and the disabilities of the upper trunk questionnaire were utilized as dependent variables. 

Results: Results showed significant improvements in functional level as well as pain 

alleviation for both groups. The 1st group showed significantly higher improvements in 

functional level as well as pain reduction when compared to the 2nd group. Conclusion: 

Scapular stabilization exercises were effective in the treatment of multiparous women 

with large sized breast. 

Keywords: scapular stabilization exercises, Strengthening exercises, multiparous 

women, and large size breast. 
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1. Introduction 

Large, hypertrophic breast sizes considered a problem can cause back pain and poor posture 

especially with multiparous.[1] Altered postures can increase breast sizes and lead to more muscle 

activation. [2] there’s a direct relation between thoracic flexion torque and breast size whereas it increased 

as breast size increased. Reporting musculoskeletal pain at total dorsal, upper back, [3] shoulders and neck 

when compared with women who had small, medium breast. [1] 

Mammaplasty weighing less than 1000 g significantly reduces the symptoms associated with 

macromastia, including pain in the upper and lower back, neck, arm, as well as shoulder. Additionally, a 

decline in mammaplasty led to a significant enhancement across all quality-of-life aspects evaluated such 

as difficulties purchasing bras and clothing, trouble engaging in sports, such as running [4] [5]. 

Additionally, studies have indicated that a large breast may lead to chronic tension within the 

middle as well as lower fibers of the trapezius muscle, and related muscle groups cause thoracic kyphosis 

and cervical lordosis because they shift the center of gravity further away from the vertebral column and 

needs a lot of muscle for keeping balance [6] 

The literatures documented that larger breasts and increased body mass index (BMI) may lead to 

thoracic spine pain, especially at the mid-thoracic levels (T7-8). [7]-[8].  The pulley-like action of brassiere 

straps and the associated downward drag of breast weight is the cause of pain in the Levator scapulae 

muscles and upper and middle trapezius. [9] 

In addition to altering the cervical as well as thoracic spine's structure, FHP abnormalities might 

impair respiratory function due to breast enlargement.[10] [11] The thorax elevates in individuals who 

have FHP because of a rise in sternocleidomastoid muscle myotonia. As a result, the diaphragm's ability 

for breathing declines and mobility in the thoracolumbar region decreases. Consequently, there is a decline 

in respiratory function. In addition, there are psychological symptoms, worrying about one's body, 

restrictions on every day or athletic activity, headaches, and pain in the neck, shoulders, middle back, 

lower back, and breasts [13].  

Numerous studies, particularly those conducted in the last 20 years, have shown psychological 

and physical symptoms linked to large breast size. According to the majority of these research, having 

large breasts can result in severe physiological symptoms such as breathing difficulties, bra strap chafing, 

as well as pain from bad posture (headache, neck, shoulder, middle, lower back, in addition to breast pain 

with altered scapulothoracic kinematics) [13].  

One of the most important aspects of appropriate shoulder function is the alignment and motion 

of the scapula within the thorax. It greatly influences the ability of the cervical as well as thoracic spine to 

support ideal shoulder movements. The surrounding musculature of the scapula determines its stability. 

The Levator Scapulae, Rhomboids major as well as minor, Serratus anterior, along with Trapezius are the 

primary stabilizers of the scapula. To regulate the scapular motion, these muscle groups work in synergy 

with the rotator cuff via co-contraction. further combines with the complex movements of the neck and 

shoulder [14][15] 

Patients suffering from thoracic pain as well as shoulder disorders can effectively control their 

pain and disability with exercise therapy which incorporates stretching and strengthening programs with 

different physiotherapy methods like heat, transcutaneous electrical nerve stimulation (TENS), as well as 

ultrasound (US) [16][17] 

Due to the close association between the scapula as well as neck, scapular stabilization is 

becoming more and more popular for individuals with neck pain [18]. The scapula plays a crucial part in 

maintaining the stability of the shoulder as well as neck complex. [19].  The scientific basis for the training 

impact of scapular stability exercises is less evident, despite the fact that these exercises are frequently 

included in shoulder rehabilitation regimens.  

This study was designed to examine the impact of scapular stabilization exercises on dorsal pain 

and function of upper limb on multiparous women with large size breast. 
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2.Materials & Methods: 

2.1. Design:  

A randomized controlled experimental pre-post measurements that conducted at physical therapy center 

of faculty of physical therapy, modern university for technology and information, Cairo, Egypt, carried 

out to distinguish the impact of scapular stabilization exercises on dorsal pain and function of upper limb 

on multiparous women with large size breast.  

 

2.2. Ethical Approval 

In accordance with the principles outlined in the Declaration of Helsinki, this study was authorized by the 

faculty of physical therapy at Cairo University's ethical research committee (No: P.T.REC/012/004406).  

2.3. The Sample Size Power Analysis 

The sample size was determined by a sensitivity analysis. The goal was to obtain 80% power and find the 

desired effect size, which is the difference in mean change among the groups, assuming an alpha of 0.05 

as well as a sample size of Thirty for both groups. Based on these findings, the effect size needs to be 0.9 

for the selected sample size to be considered statistically significant. We used G*power (version 3.1.) to 

conduct the power analysis. 

 

2.4. Participants 

This study included thirty multiparous women with large size breast suffering from dorsal pain for more 

than 3 months, aged between 35 and 40 years old, BMI ranged from 25 to 30 and with large size breast, 

using bra size (> 22) with cup size DD in American measures. 

This study excluded any patient with kyphosis, patients with postmenopausal osteoporosis, which is a 

major source of postural abnormalities; patients with systemic or vertebral disorders who experienced 

spinal surgery, shoulder disorder, scoliosis, or any of several other conditions [2]. Additionally, pregnant 

women have alterations in spinal alignment or lactating women (milk secretion increases breast size and 

weight) [3], and women using soft bra. Each participant signed an informed consent form.  

 

2.5. Randomization and allocation:  

The subjects were split into two groups using the randomly allocated numbers. Subjects were randomly 

divided into two groups; Group (A): was given 18 sessions of scapular stabilization exercises and 

strengthening exercise for scapular muscles (trapeziums, serratus anterior, Levator Scapulae, Rhomboids 

major and minor). Group (B): was given 18 sessions of strengthening exercise for scapular muscles 

(trapeziums, serratus anterior). Over the course of six weeks in succession (three sessions per week). Both 

groups were given physical therapy modalities in form of (IR, US & TENS). 

 

 
 

Figure (1): Flow chart of the participants 
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3. Treatment procedures 

3.1. Scapular stabilization exercises 

1- Serratus anterior punch. Using the TheraBand held as a resistance tool, the individual is requested to 

execute a Serratus anterior punching in this exercise. [20][21]. 

 2- Scapular-clock exercise: When the patient is standing, they should extend their arm fully and point 

their index finger towards the twelve, three, six, and nine o'clock positions upon the wall. At 12 as well as 

6 o'clock, elevation and depression of the shoulder is done while at 3 and 9 o'clock, protraction and 

retraction of shoulder is done [22]. 

3- Ball stabilization exercise: The patient performed this exercise while standing close to a wall, using 

the affected hand to grip a ball. Directions such as 3, 6, 9, or 12 o'clock were given to the patient for 

moving the ball in according to an imagined clock he was thinking about. For each exercise, perform three 

sets of ten repetitions, with a one-minute break in between [21] [23]. 

3.2. Strengthening exercises: 

In order to strengthen the middle and lower fibers of the trapezius, serratus anterior, levator scapulae, as 

well as rhomboids major and minor muscles, we used 1-meter color-coded elastic resistance bands 

(TheraBand; The Hygenic Corporation, Akron, OH). Every exercise should be performed three times, with 

a one-minute break in between each set of ten repetitions [21][24] [25]  

3.3. Physical therapy agents: 

1. Infrared therapy Positioned 45-50 cm away from the painful location, the infrared lamp (500-Watt, 

Philips Co., Nederland) was used. 

 2. Ultrasound therapy that, for six weeks, was carried out three sessions a week. The para-thoracic area 

received ultrasound therapy (US frequency: 1 MHz; US mode: continuous; duration: 5 minutes; probe 

size: 5 cm2; intensity: 1 W/cm2). 

3. TENS, utilized two electrode para-thoracic technology at the patient's preferred intensity level (with 

pulse width: 50-250 ms, and pulse rate: 90-130 Hz). 

 

4. Outcomes 

4.1. Measurement Instrumentation 

1. The weight, height and body mass index 

A individual's weight in kilograms divided by their height in meters squared yields their body mass 

index (BMI), which is determined by using a weight scale and measuring tape to determine their height 

and weight (National Heart Foundation 2007) [25]. 

a)- Over bust and under band measurements: In addition to recording each subject's breast size, cup 

sizes were also calculated for each female by subtracting the under band measurement, which is under the 

breast, from the over bust measurement, which is over the highest point of the breast: A cup size is <6.5 

cm, B cup size is 6.5 to 13 cm, C cup size is 13 to 19.5 cm, D cup size is 19.5 to 22 cm, and DD cup size 

is > 22 cm [2].  

b)- Pain intensity (VAS): evaluated with a visual analogue scale (VAS) to assess pain level prior to and 

following treatment. On a scale of 0 (no pain) to 10 (severe pain), participants were requested to rate their 

level of pain. The visual depiction of the scale was particularly a line that accounted for 10 cm. The 

participant's estimated level of discomfort was then calculated using the distance between zero and the 

respondent's mark [27][28]. 

C)- The Disabilities of the Arm, Shoulder and Hand (DASH) is a 30-item assessment that evaluates a 

patient's capability to carry out specific upper limb tasks [24][25][26]. Patients can score the difficulty as 

well as interference with everyday living on a 5-point Likert scale using this self-report questionnaire 

[24][25]. The DASH is a valid as well as reliable questionnaire for a range of upper-limb problems, and it 

has recently been translated into other languages [32] 

 

4.2 Data Analysis  

1. The descriptive statistics used in this study were mean as well as standard deviation (SD). 
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2. The before and after treatment outcomes in the same study domain were compared utilizing two tail-

independent t-tests. 

3-We used two tail-independent-tests using a 0.05 degree of confidence to compare the difference among 

the two study domains. Version 20 of the SPSS program was used to examine all the data. 

 

5. Results 

Descriptive analysis for the cases in the two study domains encompasses the mean as well as standard 

deviation for age, weight, height, in addition to BMI. There were no clear variances between the groups 

(Table1). 

Table 1. Physical characteristics of study cases: 

S p-value T 
Group B 

(Mean ±SD) 

Group A 

(Mean ±SD) 
Variable 

NS 0.4 0.67 37.5 ± 0.31 35.1 ± 0.32 Age 

NS 0.6 0.52 71.3±7.77 69.7±7.22 Weight (Kg) 

NS 0.6 0.44 162.8±8.11 159.8±4.11 Height (Cm) 

NS 0.8 0.25 26.90±9.91 27.29±4.73 BMI (Kg/m2) 

NS: non-significant 

 

Visual analog scale (VAS) 

As presented in table (2) and illustrated in figure (2), the mean value of pain level for Group A at the entry 

of study was 6.3 ± (0.97872) and decreased to 2.3± (0.47016) after 18 sessions.  A significant difference 

has been detected in the dependent t-test of the pain values between pre and post assessment where the t-

value was (16.283) and P-value was (.000).  The mean value of pain level for Group B at the entry of 

study was 5.3± (.97872) and decreased to 2.55± (0.14593) after 18 sessions. A significant difference has 

been detected in the dependent t-test of the pain values between pre and post assessment where the t-value 

was (19.256) and P-value was (.000). 

 

Functional disability level 

As presented in table (2) and illustrated in figure (2), the mean value of function level for Group 

A at the entry of study was 27.48± (3.92503 and decreased to 14.45 ± (3.13226) after 18 sessions. A 

significant difference has been detected in the paired t-test of the function values between pre and post 

assessment where the t-value was (33.930) and P-value was (.000). The mean value of function level for 

Group B at the entry of study was 25.315 ± (4.25432) and decreased to 19.225± (4.58107) after 18 

sessions. A significant difference has been detected in the paired t-test of the function values between pre 

and post assessment where the t-value was (41.064) and P-value was (.000). 

 

Table 2. Mean as well as standard deviation of pain and function level of both groups pre and post 

treatment 

 Mean Std. Deviation 
t-value p-value 

Pre Post 

Group A 
VAS 6.3± (.97872) 2.4± (.59824) 16.283 .000 

DASH 27.48± (3.92503) 14.45± (3.13226) 33.930 .000 

Group B 
VAS 5.3±  (.97872) 2.55± (.14593) 19.256 .000 

DASH 25.315 ± (4.25432) 19.225± (4.58107) 41.064 .000 
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Figure (2): Mean as well as standard deviation of pain and function level of both groups pre and 

post treatment. 

 

Table 3. the independent t-test results for pain level and functional disability between groups A and 

B 

Outcome measure  GA (Mean ±SD) GB (Mean ±SD) t value P value S 

Visual analog scale 

VAS 

2.4 ± 0.59824 2.55 ± 1.14593 -0.519 0.011 S 

DASH 14.45± 3.13226 19.225±4.58107 -3.848 0.019 S 

 

The two Groups comparison:  

Table (3) Figure (3), revealed the independent t-test results for pain level and functional disability 

among groups A and B. A statistically significant difference has been detected among the post-measures 

of Group (A) and the post-measures of Group (B) in pain. Where the t-value was (-0.519) and p-value was 

(0.011). Similarly, a statistically significant difference has been detected among the post-measures of 

Group (A) and the post-measures of Group (B) in function (DASH). Where the t-value was (-3.848) and 

p-value was (.019). 

 

 
Figure (3) Mean as well as standard deviation of pain and function level of both groups post 

treatment. 
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6. Discussion  

 

This study was designed to examine the impact of scapular stabilization exercises on function 

level and dorsal pain for multiparous women with large size breast with a traditional physiotherapy in form 

of strengthening exercises & physical therapy agents, for 3 times per week for 6 weeks for both groups. 

The current study's analysis of the before and after treatment pain level as well as function values 

showed statistically significant differences in both groups. Furthermore, a comparison among the two 

revealed a significant difference, in scapular stabilization exercises plus strengthening exercises being 

more successful in decreasing pain and enhancing function than strengthening exercises isolated. This 

finding was consistent with prior studies that discovered scapular stabilization exercises alone or in 

conjunction with other therapies were successful in decreasing pain.[33][34][35] 

It is well known that women with large, heavy breasts suffer from spinal pain. However, the 

precise impact of the forces exerted by the breast on the spine has not yet been studied. So, it is important 

for women to understand the load that the spine sustains. But even without scientific knowledge, people 

recognize the possibility that breast augmentation and upsizing will increase the load that the spine 

sustains, whereas weight loss will reduce breast size, as will breast reduction procedures. 

Thoracic flexion torque was shown to rise significantly with increasing breast size in earlier 

research. There was a statistically significant increase in the reported levels of upper back, shoulder, neck, 

as well as breast musculoskeletal pain among women whose breasts were hypertrophic compared to those 

whose breasts were small, medium, or large. The thoracic kyphosis angle did not differ significantly among 

the four categories [37]. 

Musculoskeletal pain, especially pain in the upper torso, is more common and more severe in 

women with large breasts [38][39][40]. 

 Due to the interconnected nature of the musculoskeletal system's structure and function, it is 

believed that women experiencing increasing pain in the upper torso from their breasts may be 

experiencing impaired function as a result of changes in the musculoskeletal system's construction, 

particularly in the vertebral column. [40][41]. 

In other words, the flexion torque pressing on the thoracic spine will be greater when carrying 

heavy breasts forward of the body [40]. 

A rise in thoracic kyphosis due to prolonged excessive thoracic flexion torque can cause secondary 

changes within cervical lordosis, greater stress in the neck extensor muscles, decreased endurance strength 

in the thoracic extensor muscles, as well as a development in musculoskeletal pain [40][41]. 

A number of research investigated scapular stabilization in relation to neck pain in the past 

several years [28][29]. General training, which includes strengthening as well as endurance activities for 

the neck region, was found to be useful in treating nonspecific neck pain as well as improving functional 

impairment in two systematic reviews [30] [31]. 

Scapular kinematics were unaffected by a 6-week regimen of conventional exercises, according 

to Ludewig and Reynolds. [14]  

This study has some limitations. Study limitations, such as small sample sizes, highlight the need 

for additional research with varying intervention durations to address this problem. 
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