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Background and Objective : 

Cricket batting requires highly coordinated neuromuscular pattern of 

activation, yet limited research has quantified stroke-specific upper limb 

muscle activation. The purpose of this study was the analyse the muscle 

activation pattern in cricket batsman during cricket strokes 

Methods :  

Twenty male club-level cricketers (mean age 22.3 ± 3.0 years) performed 

three strokes—cover drive, straight drive, and on drive—while sEMG 

recordings were obtained following SENIAM(Surface Electromyography 

for Non-invasive assessment of muscle) guidelines. Peak muscle 

activation was normalized to maximal voluntary contraction and analysed 

using one-way ANOVA. 

Results :  

Triceps brachii activation was significantly greater during the 

straight drive (p < 0.001), while the anterior deltoid peaked during 

the cover drive (p = 0.02). Serratus anterior demonstrated highest 

activity in the straight drive, though not statistically significant. 

Biceps brachii activation was greatest in the on drive without 

significant difference. 

Interpretations & Conclusion :  

Cricket batting involves stroke-specific neuromuscular recruitment, with 

distinct contributions of the triceps, anterior deltoid, serratus anterior, and 
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biceps. These findings support targeted conditioning and rehabilitation 

programs to optimize performance and reduce injury risk. 

Keywords : 

Cricket, Muscles, Kinetics, Strokes, Upper Extremity 

  



XV 
 

TABLE OF CONTENTS 

 

Sr. No. Content Page No 

1.  Introduction 1-7 

2.  Aim and Objectives 8-9 

3.  Hypothesis 10-11 

4.  Review of literature 12-15 

5.  Methodology & Procedure 16-23 

6.  Statistical Analysis 24-25 

7.  Results 26-31 

8.  Discussion 32-35 

9.  Conclusion 36-37 

10.  Limitations & Recommendations for future study 38-39 

11.  Summary 40-41 

12.  Statement of Funding 42 

13.  Bibliography/Reference 43-51 

14.  Annexures 52-59 

 

  



XVI 
 

LIST OF TABLES 

Sr. No. Table Page 

No. 

1.  Table – 1: Selection Criteria 17 

2.  Table – 2: Descriptive Statistics 27 

3.  Table – 3: Inferential Statistics 28 

 

  



XVII 
 

LIST OF FIGURES 

Sr. No. Figures Page 

No. 

1.  Fig.1 : Athlete full stride 21 

2.  Fig.2 : Placement of cone 22 

3.  Fig.3 & 4 : Starting and ending position of the drive   22 

 

  



XVIII 
 

LIST OF GRAPHS 

       

Sr. No. Figures Page 

No. 

1.  Graph 1 : Biceps 29 

2.  Graph 2 : Triceps 29 

3.  Graph 3 : Serratus Anterior 30 

4.  Graph 4 : Anterior Deltoid 30 

 

 



1 
 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

  



2 
 

Cricket is a globally popular sport with rich traditions, strategic depth, and a 

competitive spirit that has attracted millions of participants and spectators 

worldwide [1]. Played on a large oval field with a 22-yard pitch, the game centres 

on the contest between the bowler delivering a hard leather ball and the batsman 

aiming to score runs with a flat wooden bat. Each team consists of 11 players 

batsmen, bowlers, fielders, and a wicketkeeper who collectively contribute to 

the dynamic nature of the game [2,3]. Cricket demands a blend of physical skill, 

endurance, tactical awareness, teamwork, and rapid decision-making [4]. The 

sport is contested in three primary formats: Twenty20 (T20), One-Day 

Internationals (ODIs), and Test matches. T20 emphasizes quick scoring and 

aggressive shot-making within 20 overs, ODIs require balanced play over 50 

overs, while Test cricket spans five days, demanding high levels of 

concentration, technical skill, and physical stamina [5]. 

Batting is one of the most technically and psychologically demanding 

components of cricket. A batsman must counter diverse bowling strategies fast, 

spin, swing, and seam deliveries while making split-second decisions under 

pressure [6]. Even with protective gear, batters face balls exceeding 140 km/h, 

requiring skillful balance between defensive techniques and attacking strokes 

[7,8]. A successful batting performance relies on technical execution, tactical 

awareness, and the efficient use of musculoskeletal forces. 

The cricket bat swing is central to stroke execution and is generally divided into 

six phases: stance, backlift, stride and downswing, impact, and follow-through 

[7,9]. Stance and Initiation: Before ball release, the batsman prepares by 

observing the bowler’s hand position and grip, using visual cues to anticipate 
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delivery type. [10] Backlift, At ball release, the bat is raised. An open-faced 

backlift enhances bat speed, whereas a closed one reduces it. Timing and 

judgment in this phase determine subsequent execution [7,11]. Stride and 

Downswing: Proper footwork and balance are crucial as the bat accelerates 

downward. A stable base and dynamic coordination optimize stroke precision 

[9,12]. Impact: The full bat face should meet the ball’s middle to generate 

controlled force. Head position and timing are critical here [12]. Follow-Through: 

This reflects shot quality. A long follow-through often accompanies a powerful 

stroke, while shorter actions indicate defensive or checked shots [11].Each phase 

integrates neuromuscular coordination, kinetic chain efficiency, and upper limb 

control. Understanding the role of upper limb muscles is key to analysing cricket 

batting. Muscles such as the deltoids, pectoralis major, latissimus dorsi, biceps 

brachii, triceps brachii, and teres major contribute at different stages of the bat 

swing [12,13].During the stance phase, deltoids and biceps stabilize the bat and 

prepare for movement [14,15].In the backlift, anterior deltoids, biceps, and 

pectoralis major elevate the bat, supported by the trapezius and latissimus dorsi 

[16,17].The downswing relies on pectoralis major, latissimus dorsi, and teres 

major for power, with triceps generating elbow extension. Simultaneous 

antagonist control ensures precision [18,19]. At impact, pectoralis major and 

deltoids drive forward force, triceps extend the elbow, and scapular stabilizers 

maintain shoulder alignment [13,16].The follow-through phase emphasizes 

deceleration, controlled mainly by posterior deltoids, biceps, and rotator cuff 

muscles [14,17].This inter-muscular coordination enables efficient bat 

acceleration while minimizing injury risks. 

Kinetic analysis offers quantitative insights into muscle function and 
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coordination during batting. Electromyography (EMG) is commonly used to 

monitor electrical activity in muscles like the deltoids, biceps, and triceps, 

providing temporal activation patterns during the swing [20,21]. Surface EMG, 

being non-invasive, is particularly suited for cricket biomechanics research [22]. 

Complementary to EMG, motion capture systems with high-speed cameras 

record joint angles and limb trajectories, enabling three-dimensional stroke 

analysis [9,23]. Integration of EMG with motion capture provides a holistic view 

of neuromuscular activity and kinematics. 

   Force sensors, such as instrumented bats or force plates, quantify ground 

reaction forces and bat-ball impact loads, offering insights into joint stresses 

during batting [24,25]. Advanced biomechanical modelling software like 

OpenSim allows estimation of internal muscle forces and joint moments, further 

linking muscle kinetics with batting efficiency.[26 ]These approaches bridge 

performance analysis with injury prevention. 

Muscle activation during batting is highly phase-specific. In the pre-delivery 

and backlift phases, moderate activation of deltoids, biceps, and trapezius 

supports bat positioning. During the downswing and impact, pectoralis major, 

latissimus dorsi, and triceps dominate, generating explosive bat speed [16,29]. 

Scapular stabilizers provide shoulder control, while biceps fine-tune trajectory. 

Activation patterns also vary with stroke type. Straight drives emphasize 

pectoralis major and triceps, cut shots engage posterior deltoids and biceps, and 

pull shots rely on latissimus dorsi and trunk rotation [12,19]. Skilled batsmen 

demonstrate more economical activation, avoiding unnecessary contractions, 

while novices often display delayed or inconsistent patterns, leading to 
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inefficiency and injury risks [29,13]. 

Batting involves repetitive high-velocity swings that predispose players to 

overuse injuries. Common upper limb conditions include rotator cuff 

tendinopathy, biceps tendinitis, tennis elbow, and shoulder impingement [16]. 

These often arise from excessive loading during downswing and follow-

through, particularly if muscle sequencing is inefficient. 

Premature or imbalanced muscle activation, such as overuse of pectoralis major 

or latissimus dorsi, increases strain on the shoulder. Weak scapular stabilizers 

further exacerbate injury risk. Young or technically unrefined players are 

especially vulnerable due to inefficient kinetic chains [33,34]. 

Preventive strategies include biomechanically efficient technique training, 

targeted strength and conditioning of the shoulder girdle and forearm, and 

proprioceptive exercises to enhance neuromuscular control [19]. EMG 

monitoring during training can identify early fatigue or compensatory patterns, 

facilitating timely intervention [35]. 

Beyond injury prevention, kinetic insights can optimize performance. Power 

strokes depend on well-timed activation of the pectoralis major, triceps, and 

latissimus dorsi, while precision strokes rely on controlled activation of biceps 

and stabilizers [18]. Efficient transfer of ground reaction forces through the 

kinetic chain maximizes shot quality. 

Training programs informed by kinetic analysis should emphasize functional 

strength, endurance, and neuromuscular coordination. Compound exercises 

such as push presses and rotational medicine ball throws replicate batting 
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demands [19,36]. High-repetition endurance training is particularly important for 

maintaining performance during extended innings. 

Most importantly, individualized kinetic profiles allow coaches to correct 

inefficiencies. For instance, delayed triceps activation detected via EMG can be 

addressed with targeted drills, while uneven ground reaction forces can guide 

lower-limb strengthening [23,25]. 

In summary, understanding and applying principles of muscle kinetics offers a 

powerful toolset for enhancing batting technique, power output, and accuracy, 

while also supporting long-term athletic development. As cricket continues to 

evolve with higher physical and technical demands, leveraging kinetic analysis 

not only bridges the gap between sports science and practice but also empowers 

players to reach their peak performance potential. 

Despite the critical role that upper limb muscle function and kinetics play in 

cricket batting, there remains a notable gap in comprehensive research that 

systematically analyze these factors in real-world playing conditions, 

particularly across diverse stroke types and player skill levels. While previous 

studies have explored isolated aspects such as muscle activation or bat swing 

mechanics, few have integrated kinetic data with muscle function to provide a 

holistic understanding of the biomechanical demands placed on batsmen. 

Furthermore, the rapid evolution of cricket formats, including the rise of 

aggressive limited-overs styles, has heightened the physical and technical 

challenges faced by players, underscoring the urgent need for evidence-based 

insights into muscle coordination, injury prevention, and performance 

optimization. This study addresses these gaps by conducting a detailed 



7 
 

observational analysis of upper limb muscle kinetics during cricket batting, 

aiming to inform more effective training protocols, injury mitigation strategies, 

and coaching practices. The findings have practical value for players, coaches, 

and sports medicine professionals alike, contributing to enhanced player safety, 

improved stroke efficiency, and ultimately, elevated competitive performance 

in cricket at all levels. 
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AIMS & OBJECTIVE  
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Aim: 

To analyse the upper limb muscle activations during various cricket 

shots. 

 

 

 

 

 

 

Objective: 

To compare the upper muscle activation during various cricket shots 

using EMG analysis method. 
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Study Hypothesis: 

Null Hypothesis: There will be no difference of muscle activation 

pattern of upper limb on different batting shots.  

 

Alternate Hypothesis: There will be significant difference of muscle 

activation pattern of upper limb on different batting shots.  
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1. Noorbhai et. al, (2024) investigated batting back-lift techniques and 

highlighted the role of open versus straight back-lift positions. Their 

findings suggested that players using an open back-lift often generated 

greater bat speed and adaptability against fast bowlers. However,  

technique selection was also influenced by coaching traditions and 

player comfort, indicating both biomechanical and pedagogical 

dimensions of bat swing mechanics. 

2. Song et al. (2020) studied scapular kinetic-chain exercises in overhead 

athletes and found improved activation of stabilizing muscles, such as 

serratus anterior and trapezius, which contributed to enhanced shoulder 

mechanics. These findings are transferable to cricket, where scapular 

control plays a central role in maintaining bat path stability and 

preventing shoulder overuse injuries. 

3. Stretch et. al, (2017) reviewed batting mechanics in cricket, describing 

the bat swing as a coordinated sequence of stance, back-lift, downswing, 

impact, and follow-through. The study emphasized the importance of 

timing, footwork, and kinetic chain coordination in producing efficient 

and powerful strokes. Variations in swing technique were linked to 

differences in stroke effectiveness and susceptibility to injury. 

4. Pardiwala et. al, (2017) provided an overview of cricket injuries, 

emphasizing that upper limb injuries are often linked to biomechanical 

inefficiencies in batting technique. They stressed the importance of 

strength conditioning and early detection of faulty muscle recruitment 

patterns to reduce overuse syndromes. 
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5. Stretch et.al, (2017) reviewed batting mechanics in cricket, describing 

the bat swing as a coordinated sequence of stance, back-lift, downswing, 

impact, and follow-through. The study emphasized the importance of 

timing, footwork, and kinetic chain coordination in producing efficient 

and powerful strokes. Variations in swing technique were linked to 

differences in stroke effectiveness and susceptibility to injury. 

6. Singla et. al, (2018) assessed the reliability of electromyographic 

analysis of biceps brachii and triceps brachii in cricketers. The study 

demonstrated consistent activation patterns during batting tasks, 

supporting the role of EMG in quantifying muscle involvement and 

providing insight into functional contributions of these key upper limb 

muscles. 

7. Ahamed et. al, (2014) analyzed electromyographic activity in 

overhead-throwing athletes and emphasized the contributions of 

deltoids, pectoralis major, and latissimus dorsi in forceful upper limb 

movements. The parallels to batting highlight the importance of 

coordinated recruitment of these muscles in producing high bat speed 

while minimizing strain. 

8. Taliep et. al, (2010) examined the relationship between upper body 

muscle strength and batting performance. Their findings indicated that 

greater shoulder and arm strength correlated with improved bat swing 

speed and power generation, emphasizing the contribution of proximal-

to-distal sequencing in batting strokes. 

9. Shaffer et. al, (1993) conducted an electromyographic study of baseball 
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batting and identified activation sequences of upper limb muscles during 

swing phases. Although not cricket-specific, the methodology and 

findings demonstrate how EMG can be applied to map activation timing 

and intensity in cricket batting, providing comparative insights into 

kinetic chain efficiency. 
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 Study design: Observational study 

 Study setting: Local Cricket academies in and around Bhubaneshwar 

 Sampling method: Purposive sampling.  

 Sample size: 20 calculated via Formula method- (1.96)2x 

4(0.05)2/(0.50)2   + 15% = 20  

 Period of study: 1 year 

Participants Characteristics : 

Inclusion Criteria Exclusion Criteria 

 Players with minimum of 1 

year of cricket coaching 

 Players who have played 

competitive cricket at club 

level. 

 Currently active players 

who practice for   

minimum 3-4 days a week 

 Gender: Male 

 Age: 18 above 

 

 Recent fracture or any 

musculoskeletal condition 

strain, sprain, dislocation in 

less than 1year. 

 Pain during performing the 

batting shots during the 

study 

 

Table 1- Selection Criteria 
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MATERIALS USED 

 

1. EMG 

2. EMG Leads 

3. Tablet Device 

4. Cricket Bat 

5. Leather Ball 

6. Batting Cones 

Outcome measure   

EMG – MVC (Maximal Voluntary Contraction)   
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20 
 

Approval from the IEC of Abhinav Bindra Sports Medicine and Research 

Institute (Annexure –C.1) was obtained. For data retrieval, Players were 

accessed and recorded to the Sports analysis in google drive.  

Between May 2025 and July 2025 permission was taken from the Head Coaches 

of Multiple Cricket Academies in Bhubaneshwar. A total of 29 players were 

assessed and 20 participants were considered, testing of the individuals was 

conducted on multiple days. On the day of testing Batsmen specific was 

completed. All participants were screened for inclusion and exclusion criteria 

by the principal investigator of the study and 20 participants were recruited, 

after thoroughly explaining the procedure, informed consent was obtained from 

all participants. Participants who met the inclusion criteria the following data 

were collected: age, height, gender, weight  

EMG sensors and electrodes was placed on the athlete, skin preparation was 

done for the electrode placement according to SENIAM (Surface 

electromyography for the Non-invasive Assessment of muscles) guidelines. 

Electrodes were placed for each muscles based on the previous studies. 

Patient Preparation: Patient clothing: comfortable sports attire, Playing surface 

cricket nets, cemented pitch. The sensors were placed on the body and the 

athlete were asked to perform the shot and Maximal voluntary contraction was 

recorded through the EMG device. Data were recorded using EMG device and 

Descriptive statistics was done for the demographic characteristics of the 

participants, Peak muscle activation was recorded through EMG for Kinetic 

analysis. The values were recorded and statistical analysis of the data was 

performed using SPSS version 27. 
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Fig.1 – The cones are placed after asking the athlete to take a full 

stride, that point will the point of contact with the ball. 
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Fig. 2 – Placement of the cone 

                

Fig. 3 & 4 – The batsman performs the drives and EMG activation is 

recorded. 
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FLOW CHART 

 

 

 

 

 

 

 

 

 

 

  

Assessed for eligibility (n=29) 

Excluded (n=9) 

9 participants did not meet 

inclusion and exclusion criteria 

Included (n=20) 

Analyzed (n=20) 
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STATISTICAL ANALYSIS 
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Statistical analysis was performed using IBM Corp. Released 2017. IBM SPSS 

Statistics for Windows, Version 27.0.1.0 Armonk, NY: IBM Corp. The 

descriptive statistics was done to find the normality of the data using Shapiro-

Wilk test. Interferential statistics was done to find out mean, standard deviation 

and significance using 1 way ANOVA.  
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The present study title “Kinetic analysis of  Upper limb muscles during cricket 

batting : An Observational Study” among Cricket Batsmen had obtained 20 

required sample as per the availability of the participants for which all 29 

participants were screened for inclusion and exclusion criteria, 9 participants 

did not meet inclusion  and exclusion criteria, 20 participants were recruited 

for the study and 20 participants completed the EMG testing hence result 

analysis done for 20 participants. 

 Variable Mean ± SD Shapiro–Wilk 

(p-value) 

Age (years) 22.35 ± 3.030 .198 

Height (cm) 76.050 ± 6.134 .029 

Weight (kg) 178.700 ± 7.197 .986 

BMI (kg/m²) 23.890 ± 2.307 .008 

Table 2- Descriptive Statistics 

 

The study included a total of 20 cricket batsmen, comprising all males. The 

mean age of the participants was 22.35 ± 3.03 years, with the P-value of (.198) 

.The mean height was 178.08 ± 7.197 cm with P-value of (p = .986). The 

average weight of the participants was 76.050 ± 6.134 kg,(0.29), and the mean 

Body Mass Index (BMI) was 23.890 ± 2.307 with P-value of (p=.008). 
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 Cover Drive 

(S1) 

Straight 

Drive (S2) 

On Drives 

(S3) 

p-value Effect 

Size 

95% 

CI 

Biceps 1108.95±25

6.077 

1101.7500± 

273.603 

1311.900±2

63.863 

0.22 1.25 .001-

.272 

Triceps 1201.9500±

313.713 

1607.600± 

276.002 

1493.2500±

312.628 

.000 .254 .068-

.407 

Serratus 

Anterior 
986.2000± 

336.905 

1228.400± 

398.254 

1137.1500±

401.252 

0.135 .068 .000-

.198 

Anterior 

Deltoid 
1377.0500±

175.461 

1090.600± 

285.1687 

1129.3500±

293.333 

.002 .190 .029-

.344 

 

Table 3- Inferential Statistics 
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The following table reveals activation patterns of the four muscles during three 

different batting strokes. 

 

Graph - 1 

Biceps brachii shows high activation during the on drive (1311.90±263.86µV), 

and followed by the cover drive (1108±256-08 µV), Straight drive 

(1101.75±273.60 µV).the differences were not statistically significant, P 

value=0.22. 

 

Graph - 2 
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Triceps brachii activation peaked during the on drive (1607.60 ± 276.00 µV) 

which is significantly higher comparing to cover drive (1201.95 ± 313.71 µV) 

and on drive (1493.25 ± 312.63 µV). The p-value < 0.01. 

 

Graph - 3 

Serratus anterior activation peaked during the straight drive (1228.40±398.25 

µV), followed by on drive (1137.15±401.25 µV) and cover drive 

(986.20±336.91 µV) with p-value = 0.135. 

 

Graph – 4 
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Anterior deltoid showed maximum activation during the cover drive 

(1377.05±175.46 µV), followed by straight drive (1090.60±285.17 µV) and on 

drive (1129.35±293.33 µV) The differences were statistically significant 

Pvalue=0.02). 

This EMG analysis revealed the distinct activation pattern across the three 

cricket strokes. Biceps brachii showed the highest mean activation during the 

drive, followed by cover drive and straight drive, though the differences were 

not statistically significant, Triceps brachii showed significantly greater 

activation in the straight drive compared to the cover drive and on drive. 

Serratus anterior activation peaked in the straight drive, followed by the on drive 

and cover drive , yet it showed no statistical significance. Anterior deltoid 

showed maximal activation during the cover drive and with significantly lower 

values in the straight drive and the on drive, which is statistically significant. 

These results confirm stroke-specific recruitment patterns among the upper limb 

muscles during cricket batting. 
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This study examines upper limb muscles (Biceps, Triceps, Serratus anterior, 

Anterior Deltoid), their activation pattern pattern during different cricket strokes 

(cover drive, straight drive, on drive) using surface EMG. The study included 

20 club level cricket male cricket batsman, who met the inclusion criteria of 

having 1 or more years of formal coaching and competitive playing experience. 

The novelty of study is in that it integrates stroke specific EMG analysis of 

multiple upper limb muscles (Biceps, triceps, serratus anterior , anterior 

deltoid), thereby offering an understanding about the activation and recruitment 

patterns of muscles during different batting shots. The findings demonstrate 

stroke specific variations in the recruitment pattern of the above mentioned 

muscles , Triceps Brachii activity peaked during straight drive, Anterior deltoid 

activation was the highest during the cover drive and Biceps Brachii showed 

maximum activation during the on drive, while Serratus anterior was most 

active during the straight drive. 

While some differences were statistically significant (Triceps Brachii and 

Anterior Deltoid), Biceps Brachii and Serratus anterior were statistically not 

significant, which highlights the complex and specific demands of the cricket 

strokes. Overall the study provides practical insights for Physiotherapists, 

Coaches, and Strength and conditioning experts with clear understanding of the 

different muscle recruitment patterns for each cricket strokes which might lead 

to good injury prevention protocols and performance enhancement strategies 

based the findings of this study. 

The initial alternate hypothesis proposed that there would be difference in the 

muscle activation pattern on different cricket strokes, was accepted, as the 
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results confirm significant variations in the activation of Triceps Brachii and 

Anterior Deltoid and with clear difference in the activation patterns of Biceps 

Brachii and Serratus anterior during the three cricket shots as well. The findings 

shows that the triceps brachii was more active during the straight drive, 

indicating its role in generating forceful elbow extension. Similarly, the anterior 

deltoid high activation during cover drive indicates its role in shoulder flexion 

and guiding the bat through a forward trajectory.  

Comparable evidence can be taken from cricket bowling and other overhead 

sports, studies have  found biceps brachii activation is phase specific in cricket 

bowling[46] and revealed differential activation patterns of three heads triceps 

brachii depending on the bowling phase[48]. These studies suggests task specific 

recruitment pattern of the muscles, which further supports this study. 

Furthermore, studies on baseball batting have shown phase wise difference in 

the upper limb muscle recruitment depending on the swing type[48]. This 

strengthens the rationale that batting strokes are highly dependent on 

coordinated yet sports specific muscle activity. 

The gross outcomes of the study highlights the differences in the activation 

pattern of the upper limb muscles across different cricket strokes. Triceps 

activation peaked in the straight drive, this is consistent with the cricket bowling 

studies where the triceps has been shown to generate high activation during high 

velocity arm movements[49]. The anterior deltoids highest activity in cover drive 

reflects its role in shoulder flexion and guiding the bat along the batting arc. 

Serratus Anterior peaked during straight drive, this signifies its role in scapular 

stabilization during impact on the ball. EMG studies in cricket bowling[49] and 
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scapular muscle activation work in push up plus variations  highlight the 

serratus anterior as the key stabilizer during forceful protraction[50]. This 

supports the interpretation that serratus anterior contributes to straight drive 

execution. 

Biceps brachii was most active during the on drive, which is likely related to its 

role in the stabilizing the elbow joint, comparable findings have been reported 

in baseball studies where biceps was recruited to adjust the bat angle during 

controlled bat swings[48]. 

Overall these results emphasize that batting strokes are not uniform but involve 

a complex muscular integration.  



36 
 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

 

  



37 
 

This study provides key insights into the stroke specific muscle activation of 

upper limb muscles (Biceps, Triceps, Serratus anterior, Anterior Deltoid) during 

cricket batting using surface electromyography. 

Analysis of the muscle activation pattern of the upper limb muscles during 

cricket batting revealed that Triceps Brachii was most active during the straight 

drive shot, Anterior deltoid peaked during the cover drive shot, Serratus anterior 

peaked during the straight drive and biceps brachii showed maximal activity In 

the on drive. These findings highlight that batting involves different 

neuromuscular strategies depending on the stroke. The results are consistent 

with previous EMG studies in Cricket and different sports , hence strengthening 

the evidence. 

  



38 
 

 

 

 

 

 

 

 

 

 

LIMITATIONS & FUTURE 

RECOMMENDATIONS 

  



39 
 

Several limitations must be acknowledged, all participants were male club level 

cricket batsman. This restricts the generalizability of the findings to elite or 

female players. The study focused on only three strokes (Cover, Straight, On 

drive) leaving out other strokes such as pull, cut, sweep 

While the Surface EMG is highly validated, it is susceptible to cross talk and 

electrode placement  variability, the technical challenges must be considered. 

The study was conducted in practice nets under controlled conditions, which 

may not fully replicate the demands of live match play 

Future Research should include elite professionals, female cricketers and even 

junior players and also incorporating wider ranges of shots. 

Integrating EMG with 3D motion capture and force plates further enhances the 

understanding of the kinetics and kinematics.   
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This observational study investigated the muscle activation pattern of upper 

limb muscles during different batting strokes using a Surface 

Electromyography. 

Twenty male club level cricketers with a minimum of one year of formal 

coaching and club level year experience participated. Electrodes were placed on 

the biceps brachii, triceps brachii, serratus anterior, and anterior deltoid 

according to SENIAM (Surface electromyography for the Non-invasive 

assessment of muscles) guidelines and muscle activation was recorded during 

three cricket shots: Cover drive., Straight drive, On drive. 

Results demonstrated distinct activation patterns. 

Triceps brachii peaked significantly during the straight drive, anterior deltoid 

most active in the cover drive, serratus anterior was the greatest in straight drive, 

while biceps brachii showed peak activation during the on drive 

The findings highlights the importance of batsman specific rehabilitation and 

performance training and to enhance batting efficiency and reduce injury risk. 
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ANNEXURE B: INFORMED CONSENT 

 

Study Title: Kinetic Analysis of upper limb muscles during cricket batting: 

An Observational Study 

Study Number: ABS-IEC-2025-PHY-057 

Subject’s Name:                        Subject’s Initials: ___________  

Date of Birth / Age:      

Address of the Subject:     

Qualification:  _______   

Occupation: Student/Self-Employed/ Service/Housewife/Others (Please tick 

as appropriate) 

Annual Income of the subject:  if applicable 

Name and address of the nominee(s) and his relation to the subject: 
 

(for the purpose of compensation in case of trial related death). 

 

 

i. I confirm that I have read and understood the information sheet dated 

       for the above study and have had the opportunity to 

ask questions. 

ii. I understand that my participation in the study is voluntary and that I 

am free to withdraw at any time, without giving any reason, without 

my medical care or legal rights being affected. 

iii. I agree not to restrict the use of any data or results that arise from this 

study provided such a use is only for scientific purpose(s). 

iv. I agree to take part in the above study. 

v. I agree and give my concent to take part in the video analysis. 

 

Signature (or Thumb impression) of the Subject/Legally Acceptable 

Representative:__________ 

Date:  __/  /   

Signatory ‘s Name:   

Signature of the Investigator: _____ Date: _________ 

Study Investigator ‘s Name: ___________ 

Signature of the Witness:     

Date:  /  /   

Name of the Witness:   
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