
                                                                                      © 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG 

 

JETNR2606056 Journal of Emerging Trends and Novel Research (www.jetnr.org) 

 

 

a410 

 

Effect of Scapular Stabilization Exercises on 

Shoulder Pain and Punching Performance in 

Boxers                                                                  
 

Aashish Narang 

 MPT Sports Physiotherapy Student                                                                                                

Punjabi University Patiala, Punjab India  

 

Abstract 

Shoulder injuries are common among boxers due to repetitive high-velocity punching actions and the 

substantial forces transmitted through the shoulder complex. Impaired scapular stability may contribute to 

shoulder pain, reduced force generation, and compromised athletic performance. Scapular stabilization 

exercises have been recommended to improve shoulder function; however, evidence specific to boxers 

remains limited. 

Objective 

To investigate the effect of an eight-week scapular stabilization exercise program on shoulder pain and 

punching performance in competitive boxers. 

Methods 

Thirty male amateur boxers aged 18–25 years with mild to moderate shoulder pain were randomly assigned 

to an experimental group (n = 15) and a control group (n = 15). The experimental group received scapular 

stabilization exercises in addition to routine boxing training, while the control group continued routine boxing 

training alone. Shoulder pain was assessed using the Visual Analog Scale (VAS), and punching performance 

was evaluated through punch velocity and punch force measurements. Pre- and post-intervention assessments 

were conducted over eight weeks. 

Results 

The experimental group demonstrated significant reductions in shoulder pain and improvements in punching 

performance compared with the control group (p < 0.05). Significant improvements were observed in punch 

velocity and punch force following the intervention. 
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Conclusion 

Scapular stabilization exercises effectively reduced shoulder pain and enhanced punching performance among 

amateur boxers. Incorporating these exercises into boxing conditioning programs may improve performance 

while reducing injury risk. 

Keywords: Boxing, Shoulder Pain, Scapular Stabilization, Punch Performance, Sports Physiotherapy, 

Rehabilitation. 

Introduction 

Boxing is one of the most physically demanding combat sports, requiring a combination of speed, power, 

endurance, coordination, and technical skill. Successful performance depends on the efficient execution of 

repetitive punching movements, which generate substantial forces through the upper extremities (Davis et al., 

2018). Consequently, the shoulder complex is exposed to high mechanical loads during training and 

competition, making it particularly vulnerable to overuse injuries and musculoskeletal pain (Lenetsky et al., 

2015). Shoulder pain is a common complaint among boxers and may adversely affect punching performance, 

training participation, and overall athletic development (Bledsoe et al., 2005; Loosemore et al., 2015). 

The shoulder is a highly mobile joint that relies on the coordinated interaction of the scapula, clavicle, 

humerus, and surrounding musculature for optimal function. Among these structures, the scapula serves as a 

stable base for upper-limb movement and plays a crucial role in force transfer through the kinetic chain. Proper 

scapular positioning and movement are essential for maintaining shoulder stability, maximizing muscular 

efficiency, and preventing injury (Kibler et al., 2013). The scapula contributes significantly to normal shoulder 

biomechanics by coordinating with the humerus during upper-extremity movements, thereby ensuring 

efficient force production and minimizing excessive stress on the shoulder joint (Ludewig & Reynolds, 2009; 

Cools et al., 2014). Altered scapular motion, commonly referred to as scapular dyskinesis, has been identified 

as a major contributor to shoulder pain and dysfunction in athletes (Kibler et al., 2013). Such dysfunction can 

impair force generation, disrupt movement patterns, and increase stress on surrounding tissues (Ludewig & 

Reynolds, 2009). 

Scapular stabilization exercises have gained considerable attention in sports physiotherapy as an effective 

intervention for improving shoulder function and reducing pain. These exercises primarily target the serratus 

anterior, middle trapezius, and lower trapezius muscles responsible for maintaining dynamic scapular control. 

Research has shown that scapular-focused rehabilitation can improve neuromuscular coordination, restore 

normal movement patterns, and enhance functional performance in athletes with shoulder disorders (Cools et 

al., 2014). Likewise, Castelein et al. (2016) emphasized the importance of strengthening scapular stabilizers 

to improve shoulder mechanics and reduce injury risk. 

In boxing, punching performance depends on the efficient transfer of force from the lower limbs and trunk 

through the shoulder girdle to the fist. The scapula functions as a vital link within this kinetic chain, 

contributing to punch velocity, accuracy, and force production. Impaired scapular stability may therefore 

compromise performance and increase the risk of shoulder-related problems. Athletes with scapular 
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dyskinesis have been reported to experience a higher prevalence of shoulder pain and functional limitations 

than those with normal scapular mechanics (Burn et al., 2016; Hickey et al., 2018). Furthermore, Kibler and 

Sciascia (2010) suggested that restoration of dynamic scapular stability is essential for optimizing upper-

extremity athletic performance. Recent biomechanical evidence has further highlighted the importance of 

scapular control in force transmission during high-demand sporting activities (Zoufaly et al., 2026). 

Despite growing evidence supporting scapular rehabilitation, limited research has specifically examined its 

effects on shoulder pain and punching performance among boxers. Therefore, the present study aimed to 

investigate the effect of scapular stabilization exercises on shoulder pain and punching performance among 

amateur boxers. 

Objectives of the Study 

1. To determine the effect of scapular stabilization exercises on shoulder pain among boxers. 

2. To examine the effect of scapular stabilization exercises on punching performance among boxers. 

3. To compare post-intervention outcomes between experimental and control groups. 

Hypotheses 

Null Hypothesis (H0) 

There will be no significant difference in shoulder pain and punching performance between the experimental 

and control groups. 

Alternative Hypothesis (H1) 

Scapular stabilization exercises will significantly reduce shoulder pain and improve punching performance in 

boxers. 

Methodology   

 Research Design : Randomized Controlled Trial (RCT) 

Participants 

Thirty amateur male boxers were recruited from Boxing academies and Punjabi University Patiala. 

Inclusion Criteria 

 Age 18–25 years 

 Minimum 2 years of boxing experience 

 Mild to moderate shoulder pain 

 Active participation in boxing training 
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Exclusion Criteria 

 Previous shoulder surgery 

 Acute fractures or dislocations 

 Neurological disorders 

 Recent upper-limb injuries 

Sampling Technique : Simple random sampling 

Sample Size : N = 30 

 Experimental Group = 15 

 Control Group = 15 

Outcome Measures 

Primary Outcome 

Visual Analog Scale (VAS) for shoulder pain 

Secondary Outcomes 

 Punch Velocity (m/s) 

 Punch Force (N) 

Intervention Protocol 

Experimental Group 

Scapular stabilization exercises: 

1. Scapular Retraction 

2. Push-up Plus 

3. Wall Slides 

4. Serratus Punches 

5. Prone Y Exercise 

6. Prone T Exercise 

7. Dynamic Hug Exercise 

8. Resistance Band Rows 
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Duration: 

 45 minutes/session 

 3 sessions/week 

 8 weeks 

Control Group:  Routine boxing training only. 

Data Collection Procedure 

Baseline measurements of VAS, punch velocity, and punch force were obtained before intervention. Following 

the eight-week intervention period, all assessments were repeated under identical conditions. 

Statistical Analysis : Data were analyzed using SPSS. 

Results 

Table 1 Demographic Characteristics of the Participants (N = 30) 

 

Variable 
Experimental Group 

(n = 15) 

Control Group (n = 

15) 
Total (N = 30) 

Age (Years) 21.47 ± 2.13 21.73 ± 2.06 21.60 ± 2.08 

Height (cm) 172.60 ± 5.42 173.13 ± 6.01 172.87 ± 5.66 

Weight (kg) 68.40 ± 7.15 69.13 ± 6.84 68.77 ± 6.93 

BMI (kg/m²) 22.91 ± 1.84 23.03 ± 1.92 22.97 ± 1.87 

Boxing Experience 

(Years) 
4.27 ± 1.53 4.13 ± 1.41 4.20 ± 1.46 

Training 

Sessions/Week 
5.73 ± 0.88 5.67 ± 0.82 5.70 ± 0.84 

 

Table 1 presents the demographic and training-related characteristics of the participants in the experimental 

and control groups. The mean age was similar between the experimental group (21.47 ± 2.13 years) and the 

control group (21.73 ± 2.06 years), with an overall mean age of 21.60 ± 2.08 years. 

The mean height of participants was 172.60 ± 5.42 cm in the experimental group and 173.13 ± 6.01 cm in the 

control group, while the mean body weight was 68.40 ± 7.15 kg and 69.13 ± 6.84 kg, respectively. The overall 

mean height and weight were 172.87 ± 5.66 cm and 68.77 ± 6.93 kg. 

The mean BMI was 22.91 ± 1.84 kg/m² in the experimental group and 23.03 ± 1.92 kg/m² in the control group, 

indicating that participants were generally within the normal BMI range. Boxing experience was also 

comparable, with mean values of 4.27 ± 1.53 years and 4.13 ± 1.41 years in the experimental and control 

groups, respectively. 
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Participants reported similar training frequencies, averaging 5.73 ± 0.88 sessions per week in the experimental 

group and 5.67 ± 0.82 sessions in the control group. Overall, the two groups demonstrated comparable 

demographic and training characteristics, indicating baseline homogeneity prior to the intervention. 

Table 2  Distribution of Participants According to Age Categories 

Age Group (Years) Experimental (n=15) Control (n=15) Total (%) 

18–20 5 4 9 (30.0) 

21–23 6 7 13 (43.3) 

24–25 4 4 8 (26.7) 

Total 15 15 30 (100) 

 

Table 2 presents the distribution of participants according to age categories in the experimental and control 

groups. The findings indicate that the majority of participants belonged to the 21–23 years age group, 

comprising 13 participants (43.3%) of the total sample. Within this category, 6 participants were from the 

experimental group and 7 participants were from the control group, demonstrating a balanced distribution 

between the two groups. 

The 18–20 years age category included 9 participants (30.0%), with 5 participants in the experimental group 

and 4 participants in the control group. This age group represented the second-largest proportion of the study 

sample. Similarly, the 24–25 years age category consisted of 8 participants (26.7%), with an equal distribution 

of 4 participants in each group. 

Overall, the age distribution was relatively even across both groups, with no substantial differences observed 

between the experimental and control groups in any age category. The predominance of participants in the 

21–23 years age range reflects the typical age of active amateur boxers involved in competitive training.  

Table 3 Distribution of Participants According to Weight Categories 

Weight Category (kg) Experimental (n=15) Control (n=15) Total (%) 

55–65 5 4 9 (30.0) 

66–75 7 8 15 (50.0) 

>75 3 3 6 (20.0) 

Total 15 15 30 (100) 

 

Table 3 presents the distribution of participants according to weight categories in the experimental and control 

groups. The results show that the majority of participants belonged to the 66–75 kg weight category, 

accounting for 15 participants (50.0%) of the total sample. This category included 7 participants from the 

experimental group and 8 participants from the control group, indicating a comparable distribution between 

the groups. 

The 55–65 kg weight category comprised 9 participants (30.0%), with 5 participants in the experimental group 

and 4 participants in the control group. This represented the second-largest proportion of the study population. 
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Meanwhile, the above 75 kg category included 6 participants (20.0%), with an equal number of participants 

(3 each) in both the experimental and control groups. 

The findings indicate that the distribution of participants across weight categories was relatively balanced 

between the two groups. The predominance of boxers in the 66–75 kg category suggests that most participants 

belonged to the middle weight divisions commonly represented in amateur boxing competitions. The 

similarity in weight-category distribution between the experimental and control groups indicates baseline 

comparability and reduces the likelihood that body weight differences influenced the study outcomes related 

to shoulder pain and punching performance. 

 

Table 4 Comparison of Shoulder Pain Scores Between the Groups  

Group 
Pre-test Mean 

± SD 

Post-test Mean 

± SD 

Mean 

Difference 
t-value 

Experimental 5.93 ± 1.02 2.13 ± 0.83 3.80 8.94* 

Control 5.87 ± 1.11 5.21 ± 1.03 0.66 1.72 

*Significant at p < 0.05 

 

Table 4 compares the pre-test and post-test shoulder pain scores of the experimental and control groups. In 

the experimental group, the mean shoulder pain score decreased markedly from 5.93 ± 1.02 at pre-test to 2.13 

± 0.83 at post-test, showing a mean reduction of 3.80 points. The obtained t-value of 8.94 was statistically 

significant (p < 0.05), indicating that the scapular stabilization exercise program was effective in reducing 

shoulder pain among boxers. 

In the control group, the mean shoulder pain score showed only a slight decrease from 5.87 ± 1.11 to 5.21 ± 

1.03, with a mean difference of 0.66 points. The calculated t-value of 1.72 was not statistically significant, 

suggesting that routine boxing training alone did not result in meaningful pain reduction. 

Overall, the experimental group demonstrated substantially greater improvement than the control group. 

These findings indicate that scapular stabilization exercises significantly alleviated shoulder pain and may 

serve as an effective physiotherapeutic intervention for boxers experiencing shoulder discomfort. 

 

Table 5  Comparison of Punch Velocity and  Punch Force Between the Groups 

Group Pre-test Mean ± SD Post-test Mean ± SD Mean Gain 

Punch velocity  

Experimental 8.21 ± 0.54 9.48 ± 0.61 1.27 

Control 8.19 ± 0.49 8.42 ± 0.57 0.23 

Punch Force 

Experimental 1984 ± 156 2236 ± 172 252 

Control 1978 ± 163 2015 ± 158 37 
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Table 5 presents the comparison of punch velocity and punch force between the experimental and control 

groups before and after the intervention. At baseline, both groups demonstrated similar punch velocity and 

punch force values, indicating comparable performance levels prior to the study. 

Following the eight-week intervention, the experimental group showed a substantial improvement in punch 

velocity, increasing from 8.21 ± 0.54 m/s to 9.48 ± 0.61 m/s, with a mean gain of 1.27 m/s. In contrast, the 

control group exhibited only a modest increase from 8.19 ± 0.49 m/s to 8.42 ± 0.57 m/s, resulting in a mean 

gain of 0.23 m/s. 

Similarly, punch force improved markedly in the experimental group, rising from 1984 ± 156 N at pre-test to 

2236 ± 172 N at post-test, with a mean gain of 252 N. The control group showed only a slight improvement, 

increasing from 1978 ± 163 N to 2015 ± 158 N, with a mean gain of 37 N.These findings indicate that boxers 

who performed scapular stabilization exercises achieved greater improvements in both punch velocity and 

punch force compared to those who underwent routine training alone. This suggests that enhanced scapular 

stability may contribute to more efficient force production and improved punching performance. 

 

Table 6  Correlation Between Reduction in Shoulder Pain and Improvements in Punching Performance 

(N = 30) 

Variables 

 
r-value p-value 

Reduction in VAS Score vs 

Increase in Punch Velocity 
-0.72 <0.001* 

Reduction in VAS Score vs 

Increase in Punch Force 
-0.68 <0.001* 

* Significant at p < 0.05 

Table 6 presents the correlation between reduction in shoulder pain and improvements in punching 

performance among the participants. The analysis revealed a strong negative correlation between the decrease 

in Visual Analog Scale (VAS) scores and the increase in punch velocity (r = -0.72, p < 0.001). This indicates 

that participants who experienced greater reductions in shoulder pain tended to show larger improvements in 

punch velocity. 

Similarly, a significant negative correlation was observed between reduction in shoulder pain and increase in 

punch force (r = -0.68, p < 0.001). This finding suggests that boxers who reported less shoulder pain following 

the intervention were able to generate greater punching force. 

Both correlations were statistically significant, demonstrating a meaningful relationship between pain 

reduction and enhanced punching performance. The negative correlation values indicate that as shoulder pain 

decreased, punching performance improved. These findings support the view that effective management of 

shoulder pain through scapular stabilization exercises not only improves athlete comfort but also contributes 
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to better functional and sport-specific performance. Therefore, reducing shoulder pain appears to be an 

important factor in maximizing punching speed and force among competitive boxers. 

Discussion 

The present study investigated the effect of scapular stabilization exercises on shoulder pain and punching 

performance among amateur boxers. The demographic characteristics revealed that the experimental and 

control groups were comparable in terms of age, anthropometric measures, boxing experience, and training 

frequency, indicating baseline homogeneity and strengthening the validity of the intervention outcomes. 

A major finding of the study was the significant reduction in shoulder pain among participants who performed 

scapular stabilization exercises. The experimental group demonstrated a substantial decrease in VAS scores 

compared with the control group, suggesting that improved scapular positioning and neuromuscular control 

can reduce abnormal stress on the shoulder complex. These findings are consistent with those of Kibler et al. 

(2013), who reported that rehabilitation focused on restoring scapular motion and position improves shoulder 

function and reduces symptoms. Similarly, Cools et al. (2014) emphasized that scapular-focused rehabilitation 

enhances muscular balance and shoulder mechanics, leading to improved clinical outcomes in athletes with 

upper-quarter dysfunction. 

The study also revealed significant improvements in punch velocity and punch force following the eight-week 

intervention. Participants in the experimental group achieved greater gains in punching performance than 

those in the control group. These improvements may be attributed to enhanced kinetic chain efficiency and 

more effective force transmission through the shoulder girdle. Ludewig and Reynolds (2009) highlighted that 

proper scapular mechanics are essential for efficient upper-extremity movement and force production, while 

Kibler and Sciascia (2010) identified dynamic scapular stability as a key factor in optimizing athletic 

performance and upper-limb function. 

Furthermore, the correlation analysis demonstrated a strong negative relationship between reduction in 

shoulder pain and improvements in punch velocity and punch force. This indicates that athletes who 

experienced greater pain relief also achieved greater improvements in sport-specific performance. Previous 

evidence has shown that altered scapular control is associated with impaired upper-limb function and reduced 

athletic performance, whereas correction of scapular dysfunction contributes to functional improvement. 

The present findings are further supported by Burn et al. (2016), who reported a higher prevalence of scapular 

dyskinesis and shoulder-related problems among athletes, and by Hickey et al. (2018), who found that athletes 

with scapular dyskinesis have a greater risk of developing shoulder pain. However, Sciascia et al. (2022) noted 

that the relationship between improvements in scapular positioning and athletic performance is multifactorial 

and may also be influenced by strength, technique, training status, and sport-specific demands. 
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Overall, the findings suggest that scapular stabilization exercises are effective in reducing shoulder pain and 

enhancing punching performance among amateur boxers and should be considered an important component 

of conditioning and rehabilitation programs. 

Conclusion 

The findings of the present study indicate that an eight-week scapular stabilization exercise program was 

effective in reducing shoulder pain and improving punching performance among amateur boxers. Participants 

in the experimental group demonstrated significant reductions in shoulder pain along with notable 

improvements in punch velocity and punch force compared to the control group. Furthermore, the observed 

relationship between pain reduction and enhanced punching performance suggests that improved shoulder 

function contributes to better sport-specific outcomes. Therefore, scapular stabilization exercises can be 

considered a valuable component of sports physiotherapy and boxing training programs for enhancing 

performance and preventing shoulder-related problems. 

Practical Applications 

 Scapular stabilization exercises can be incorporated into routine boxing training to reduce shoulder pain. 

 Improved scapular control may enhance punch velocity and punch force, leading to better performance. 

 Sports physiotherapists can use these exercises as part of rehabilitation and injury prevention programs for 

boxers. 

 Regular scapular training may help reduce the risk of shoulder overuse injuries associated with repetitive 

punching. 

 The exercise program is simple, cost-effective, and easy to implement in amateur and competitive boxing 

settings. 

Limitations 

1. Small sample size (N = 30). 

2. Only male amateur boxers were included. 

3. Short intervention duration (8 weeks). 

4. Participants were recruited from a limited geographical area. 

5. Only selected outcome measures were assessed. 

Recommendations 

1. Conduct studies with larger sample sizes. 

2. Include female and elite-level boxers. 
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3. Examine long-term effects through follow-up studies. 

4. Assess additional variables such as shoulder strength, agility, and biomechanics. 

5. Compare scapular stabilization with other rehabilitation approaches. 

6. Incorporate scapular stabilization exercises into regular boxing training and injury prevention programs. 
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