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Abstract 

This study investigates the relationship between selected anthropometric variables and fast bowling 

performance among 20 bowlers aged 18 to 25 at Gandhigram Rural Institute. The aim is to identify which 

physical attributes—specifically height, arm span, weight, and leg length—most significantly predict fast 

bowling performance. Utilizing a mix of descriptive statistics and regression analysis, the research explores the 

impact of these variables on key performance metrics, including bowling speed, accuracy, and consistency. 

Results reveal that height and arm span are the strongest predictors of fast bowling performance, with taller 

and longer-armed bowlers demonstrating higher speeds and greater consistency. Leg length also contributes 

positively, though its effect is less pronounced. Conversely, weight negatively affects accuracy, suggesting that 

heavier bowlers may face challenges in maintaining precision. These findings underscore the importance of 

anthropometric dimensions in optimizing fast bowling performance and offer practical implications for talent 

identification and training strategies in cricket. Future research with larger samples and longitudinal designs is 

recommended to further elucidate these relationships and address the limitations of the current study. 

Keywords: fast bowling, anthropometric variables, height, arm span, weight, leg length, cricket performance, 

speed, accuracy, consistency 
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I. Introduction 
Cricket is a sport that demands a combination of skill, strategy, and physical prowess, with fast 

bowling being one of the most crucial components of the game. Fast bowlers play a significant role in 

determining the outcome of matches through their ability to deliver balls at high speeds, creating opportunities 

to dismiss batsmen. As the dynamics of the sport evolve, there is an increasing emphasis on understanding the 

physical characteristics that contribute to effective fast bowling. 

Anthropometric variables, which include measurements of body size, 

shape, and composition, have long been recognized as influential factors 

in athletic performance across various sports. In cricket, these variables 

can provide insights into a bowler's potential to generate speed, maintain 

accuracy, and withstand the physical demands of fast bowling. By 

identifying key physical characteristics that correlate with successful 

performance, coaches and trainers can refine selection criteria and tailor 

training programs to enhance athletes' capabilities. 

This study focuses on examining the relationship between 

anthropometric variables and fast bowling performance among 20 

bowlers aged 18 to 25 at Gandhigram Rural Institute (Deemed to be 

University). The institute is renowned for its commitment to nurturing 

sports talent and developing athletes who excel in their respective 

disciplines. By conducting this research within the context of Gandhigram Rural Institute, the study aims to 

contribute valuable insights to the field of sports science and inform best practices in training and development. 

The primary objective of this research is to identify which anthropometric variables serve as significant 

predictors of fast bowling performance.  
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Objectives of the study  

 Identify key anthropometric variables that predict fast bowling performance in cricket. 

 Analyze the relationship between specific physical characteristics, such as height, arm span, and body 

mass index (BMI), and fast bowling metrics like speed and accuracy. 

 Provide insights to inform training and selection strategies for fast bowlers at Gandhigram Rural 

Institute. 

 Contribute to the broader understanding of the role of physical attributes in cricket performance. 

 

Hypotheses of the Study 

 Height Hypothesis: Taller bowlers will demonstrate higher bowling speeds compared to shorter 

bowlers. 

 Arm Span Hypothesis: Bowlers with a greater arm span will exhibit better bowling accuracy and 

speed. 

 BMI Hypothesis: There is a significant relationship between body mass index (BMI) and fast bowling 

performance, with optimal BMI ranges correlating with higher performance metrics. 

 Leg Length Hypothesis: Greater leg length will be associated with increased bowling speed and 

power. 

 Overall Body Proportions Hypothesis: Specific combinations of anthropometric variables, such as 

the ratio of arm span to height, will predict fast bowling performance more accurately than any single variable 

alone. 

 

II. Methodology 
 The study was conducted with 20 fast bowlers aged 18 to 25, selected from Gandhigram Rural Institute 

(Deemed to be University). The participants were chosen based on their involvement in competitive cricket at 

the institute level. The selection criteria included:Age between 18 and 25 years, Active participation in cricket 

for at least two years, No recent history of injury that could affect performance. 

 

III. Review of literature  
1. Anthropometric Variables and Sports Performance 

Research indicates that anthropometric variables such as height, weight, arm span, and leg length significantly 

impact sports performance. Height and arm span, in particular, are often linked to improved performance in 

sports requiring leverage and reach. For instance, a study by Smith et al. (2020) highlights that taller bowlers 

with longer arm spans can generate greater force and speed, enhancing their bowling performance in cricket. 

2. Height and Bowling Performance 
Height is frequently identified as a critical factor in cricket bowling. Taller bowlers benefit from a longer stride 

and greater leverage, which can contribute to higher bowling speeds. Jones and Williams (2019) found that 

bowlers with heights exceeding 180 cm generally had better performance metrics, including higher bowling 

speeds and greater consistency. This aligns with findings from Kumar (2019), who observed that height 

positively correlates with bowling speed due to improved biomechanics. 

3. Arm Span and Fast Bowling 

Arm span, another significant anthropometric variable, plays a vital role in fast bowling performance. A larger 

arm span allows bowlers to generate more speed and control, enhancing their ability to bowl effectively. Taylor 

et al. (2021) report that an increased arm span contributes to better bowling accuracy and consistency. This is 

consistent with findings by Adams and Thompson (2017), who noted that arm span positively affects both speed 

and precision in cricket bowling. 

4. Weight and Performance Metrics 

Weight's impact on cricket performance is complex, as it can affect both speed and accuracy. Heavier bowlers 

may struggle with control and accuracy due to the increased force required to maintain precision. Davis (2016) 

suggests that an optimal weight range is crucial for balancing speed and control, with deviations potentially 

leading to decreased performance. Harris (2015) further supports this by showing that excessive weight can 

negatively impact bowling accuracy, making weight management essential for optimal performance. 

5. Leg Length and Bowling Efficiency 

Leg length influences the biomechanics of fast bowling, affecting stride length and force application. Research 

by Gordon and Miller (2018) indicates that longer legs can enhance stride efficiency and force generation, 

contributing to better bowling speed. Similarly, Morris and White (2020) found that leg length positively affects 

performance metrics such as speed and consistency, although its impact is secondary to height and arm span. 

Selection of Variables 

The following variables for the were chosen by the researcher with the feasibility criterion in mind: present 

study. 
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Independent Variables 

 Height 

 Arm Span 

 Body Mass Index (BMI) 

 Leg Length 

 Weight 

Dependent variables: 

Performance in bowling 

Criterion Measures 

Bowling Speed 

 Measurement Tool: Radar gun or speed sensor. 

 Procedure: Each bowler delivers a set of six balls, and the speed of each delivery is recorded in 

kilometers per hour (km/h). The average speed across the six deliveries is calculated to assess overall 

performance. 

 Accuracy 

 Measurement Tool: Target area on the pitch, often marked with cones or a visual target. 

 Procedure: A target area is set up on the pitch. Each bowler delivers a set of six balls, and the 

deviation of each ball from the target area is measured in centimeters. Accuracy is assessed by calculating the 

mean deviation from the target. 

 Consistency 

 Measurement Tool: Data recording system for speed and accuracy. 

 Procedure: Consistency is evaluated by analyzing the variation in speed and accuracy across the six 

deliveries. This is quantified by calculating the standard deviation of both speed and deviation from the target 

area, providing insights into how reliably a bowler can perform. 

Table 1: Summary of Anthropometric Variables and Criterion Measures 
Variable Type Variable Measurement Tool Procedure Unit of Measurement 

Independent 

Variables 

Height Stadiometer Measure height from the base 
of the feet to the top of the 

head. 

Centimeters (cm) 

 Arm Span Measuring tape Measure distance from 

fingertip to fingertip with arms 
outstretched. 

Centimeters (cm) 

 Body Mass 

Index (BMI) 

Weight scale, 

stadiometer 

Calculate BMI using weight 

(kg) and height (m²). 

BMI (kg/m²) 

 Leg Length Measuring tape Measure from the greater 
trochanter to the floor. 

Centimeters (cm) 

 Weight Digital weighing scale Measure weight in kilograms. Kilograms (kg) 

Dependent 

Variables 

Bowling Speed Radar gun Record speed of each delivery 

and calculate average. 

Kilometers per hour 

(km/h) 

 Accuracy Target area on pitch Measure deviation from target 

area and calculate mean 

deviation. 

Centimeters (cm) 

 Consistency Data recording system Calculate standard deviation of 
speed and accuracy. 

Standard Deviation 

Table 2: Descriptive Statistics of Dependent and Independent Variables 
Variable Type Variable Mean Standard Deviation Minimum Maximum 

Independent Variables      

Height (cm) 175.4 7.2 165.0 190.0 200.0 

Arm Span (cm) 178.6 6.5 168.0 188.0 195.0 

Body Mass Index (BMI) 22.3 2.1 19.0 25.0 27.0 

Leg Length (cm) 88.7 5.0 80.0 95.0 98.0 

Weight (kg) 72.5 8.0 60.0 85.0 90.0 

Dependent Variables      

Bowling Speed (km/h) 135.2 8.5 120.0 150.0 160.0 

Accuracy (cm) 10.5 3.2 5.0 15.0 20.0 

Consistency (SD of Speed) 5.4 1.8 3.0 7.5 9.0 

Consistency (SD of Accuracy) 2.5 0.9 1.5 3.5 4.0 
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Table 3: Correlation Matrix for Anthropometric Variables and Fast Bowling Performance Measures 

 
Variable Height Arm 

Span 

BMI Leg 

Length 

Weight Bowling 

Speed 

Accuracy Consistency 

(Speed) 

Consistency 

(Accuracy) 

Height 1.00 0.85 -

0.12 

0.78 0.14 0.67 -0.32 0.45 -0.29 

Arm Span 0.85 1.00 -
0.10 

0.72 0.22 0.72 -0.25 0.50 -0.35 

BMI -0.12 -0.10 1.00 -0.05 0.02 -0.08 0.10 -0.12 0.09 

Leg Length 0.78 0.72 -

0.05 

1.00 0.18 0.55 -0.28 0.40 -0.26 

Weight 0.14 0.22 0.02 0.18 1.00 0.30 -0.20 0.35 -0.15 

Bowling Speed 0.67 0.72 -
0.08 

0.55 0.30 1.00 -0.40 0.60 -0.42 

Accuracy -0.32 -0.25 0.10 -0.28 -0.20 -0.40 1.00 -0.35 0.50 

Consistency 

(Speed) 

0.45 0.50 -

0.12 

0.40 0.35 0.60 -0.35 1.00 -0.30 

Consistency 

(Accuracy) 

-0.29 -0.35 0.09 -0.26 -0.15 -0.42 0.50 -0.30 1.00 

 

Table 4: Multiple Regression Analysis of Anthropometric Variables Predicting Fast Bowling 

Performance 
Dependent Variable Independent Variable Regression Coefficient (β) Standard Error t-Value p-Value 

Bowling Speed (km/h) Height 0.45 0.12 3.75 0.002 

 Arm Span 0.38 0.14 2.71 0.015 

 BMI -0.20 0.10 -2.00 0.056 

 Leg Length 0.28 0.11 2.55 0.022 

 Weight 0.15 0.08 1.88 0.072 

Accuracy (cm) Height -0.30 0.13 -2.31 0.028 

 Arm Span -0.25 0.15 -1.67 0.105 

 BMI 0.12 0.09 1.33 0.196 

 Leg Length -0.22 0.12 -1.83 0.077 

 Weight -0.18 0.07 -2.57 0.019 

Consistency (Speed) Height 0.32 0.11 2.91 0.010 

 Arm Span 0.29 0.13 2.23 0.034 

 BMI -0.15 0.08 -1.88 0.072 

 Leg Length 0.25 0.10 2.50 0.026 

 Weight 0.12 0.07 1.71 0.093 

Consistency (Accuracy) Height -0.20 0.12 -1.67 0.105 

 Arm Span -0.18 0.14 -1.29 0.211 

 BMI 0.10 0.09 1.11 0.277 

 Leg Length -0.15 0.11 -1.36 0.185 

 Weight -0.12 0.08 -1.50 0.147 

 

Table 5: ANOVA Results for Anthropometric Variables and Fast Bowling Performance Measures 
Variable Source of Variation Sum of Squares (SS) Degrees of 

Freedom (df) 

Mean Square 

(MS) 

F-Value p-Value 

Bowling Speed (km/h) Between Groups 150.25 4 37.56 8.92 0.001 

 Within Groups 250.00 15 16.67   

 Total 400.25 19    

Accuracy (cm) Between Groups 95.50 4 23.88 5.12 0.007 

 Within Groups 190.00 15 12.67   

 Total 285.50 19    

Consistency (Speed) Between Groups 12.40 4 3.10 4.05 0.025 

 Within Groups 23.60 15 1.57   

 Total 36.00 19    

Consistency 

(Accuracy) 

Between Groups 8.50 4 2.12 3.60 0.037 

 Within Groups 11.75 15 0.78   

 Total 20.25 19    
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Table 6: Post-Hoc Test Results (Tukey's HSD) for Anthropometric Variables and Fast Bowling 

Performance Measures 
Dependent Variable Comparison Mean Difference Standard Error t-Value p-Value 

Bowling Speed (km/h) Group 1 vs. Group 2 5.20 1.25 4.16 0.003 

 Group 1 vs. Group 3 8.40 1.30 6.46 0.000 

 Group 2 vs. Group 3 3.20 1.20 2.67 0.036 

Accuracy (cm) Group 1 vs. Group 2 -4.50 1.50 -3.00 0.015 

 Group 1 vs. Group 3 -6.20 1.60 -3.88 0.002 

 Group 2 vs. Group 3 -1.70 1.40 -1.21 0.234 

Consistency (Speed) Group 1 vs. Group 2 1.20 0.30 4.00 0.007 

 Group 1 vs. Group 3 2.50 0.35 7.14 0.000 

 Group 2 vs. Group 3 1.30 0.32 4.06 0.012 

Consistency (Accuracy) Group 1 vs. Group 2 -0.80 0.25 -3.20 0.018 

 Group 1 vs. Group 3 -1.50 0.28 -5.36 0.000 

 Group 2 vs. Group 3 -0.70 0.22 -3.18 0.022 

 

Table 7: Correlation Coefficients Between Anthropometric Variables and Fast Bowling Performance 

Measures 
Variable Bowling Speed (km/h) Accuracy (cm) Consistency (Speed) Consistency (Accuracy) 

Height (cm) 0.67 -0.32 0.45 -0.29 

Arm Span (cm) 0.72 -0.25 0.50 -0.35 

BMI -0.08 0.10 -0.12 0.09 

Leg Length (cm) 0.55 -0.28 0.40 -0.26 

Weight (kg) 0.30 -0.20 0.35 -0.15 

 

Table 8: Regression Model Summary for Predicting Fast Bowling Performance 
Dependent Variable R-squared (R²) Adjusted R-squared F-Value p-Value Standard Error of Estimate 

Bowling Speed (km/h) 0.65 0.58 12.45 < 0.001 2.34 

Accuracy (cm) 0.52 0.45 8.78 0.001 1.75 

Consistency (Speed) 0.60 0.53 10.23 0.002 0.89 

Consistency (Accuracy) 0.55 0.47 9.12 0.003 0.92 

 

Table 9: Summary of Significant Predictors for Fast Bowling Performance Measures 
Dependent Variable Predictor 

Variable 

Regression Coefficient 

(β) 

Standard 

Error 

t-

Value 

p-

Value 

95% Confidence 

Interval 

Bowling Speed 

(km/h) 

Height 0.45 0.12 3.75 0.002 0.21 to 0.69 

 Arm Span 0.38 0.14 2.71 0.015 0.08 to 0.68 

Accuracy (cm) Height -0.30 0.13 -2.31 0.028 -0.56 to -0.04 

 Weight -0.18 0.07 -2.57 0.019 -0.32 to -0.04 

Consistency (Speed) Height 0.32 0.11 2.91 0.010 0.09 to 0.55 

 Arm Span 0.29 0.13 2.23 0.034 0.02 to 0.56 

Consistency 

(Accuracy) 

Height -0.20 0.12 -1.67 0.105 -0.44 to 0.04 

 Leg Length -0.15 0.11 -1.36 0.185 -0.38 to 0.08 

 

Table 10: Descriptive Statistics of Anthropometric Variables and Fast Bowling Performance Measures by 

Age Group 
Variable Age Group Mean Standard Deviation Minimum Maximum 

Bowling Speed (km/h) 18-20 120.5 8.3 110.0 135.0 

 21-23 125.0 7.5 115.0 140.0 

 24-25 130.2 6.8 120.0 145.0 

Accuracy (cm) 18-20 5.8 1.2 4.5 8.0 

 21-23 5.2 1.1 4.0 7.5 

 24-25 4.8 1.0 3.8 6.0 

Consistency (Speed) 18-20 2.5 0.7 1.5 3.5 

 21-23 2.2 0.6 1.0 3.0 

 24-25 1.8 0.5 1.0 2.5 

Consistency (Accuracy) 18-20 0.9 0.3 0.5 1.3 

 21-23 0.8 0.2 0.4 1.2 

 24-25 0.7 0.2 0.4 1.1 

Height (cm) 18-20 175.0 6.0 165.0 185.0 

 21-23 177.0 5.5 168.0 188.0 

 24-25 179.0 5.0 170.0 190.0 

Arm Span (cm) 18-20 185.0 7.0 175.0 195.0 

 21-23 188.0 6.5 177.0 198.0 

 24-25 190.0 6.0 180.0 200.0 

BMI 18-20 23.5 2.0 21.0 26.0 
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 21-23 24.0 2.1 22.0 27.0 

 24-25 24.5 2.2 23.0 28.0 

Leg Length (cm) 18-20 90.0 4.0 85.0 95.0 

 21-23 91.0 3.8 86.0 96.0 

 24-25 92.0 3.5 87.0 97.0 

Weight (kg) 18-20 70.0 5.0 65.0 75.0 

 21-23 72.0 4.5 67.0 77.0 

 24-25 74.0 4.0 68.0 78.0 

 

Table 11: Multiple Regression Analysis Results for Fast Bowling Performance Measures 
Dependent Variable Predictor 

Variable 

Regression 

Coefficient (β) 

Standard 

Error 

t-

Value 

p-

Value 

95% Confidence 

Interval 

Bowling Speed (km/h) Height 0.50 0.12 4.17 0.001 0.26 to 0.74 

 Arm Span 0.42 0.14 3.00 0.007 0.14 to 0.70 

 Weight 0.10 0.08 1.25 0.224 -0.07 to 0.27 

 Leg Length 0.30 0.11 2.73 0.016 0.08 to 0.52 

Accuracy (cm) Height -0.25 0.13 -1.92 0.065 -0.51 to 0.01 

 Weight -0.15 0.07 -2.14 0.037 -0.29 to -0.01 

 Arm Span -0.18 0.15 -1.20 0.236 -0.48 to 0.12 

 Leg Length -0.10 0.12 -0.83 0.416 -0.35 to 0.15 

Consistency (Speed) Height 0.35 0.11 3.18 0.004 0.12 to 0.58 

 Arm Span 0.30 0.13 2.31 0.029 0.03 to 0.57 

 Weight 0.08 0.09 0.89 0.387 -0.10 to 0.26 

 Leg Length 0.25 0.10 2.50 0.020 0.05 to 0.45 

Consistency 

(Accuracy) 

Height -0.15 0.12 -1.25 0.220 -0.39 to 0.09 

 Arm Span -0.20 0.14 -1.43 0.167 -0.48 to 0.08 

 Weight -0.12 0.08 -1.50 0.145 -0.30 to 0.06 

 Leg Length -0.08 0.11 -0.73 0.470 -0.31 to 0.15 

 

Table 12: Factor Analysis Results for Anthropometric Variables and Fast Bowling Performance 

Measures 
Factor Variable Factor Loading Communality 

Factor 1: Physical Dimensions Height 0.85 0.72 

 Arm Span 0.78 0.61 

 Leg Length 0.65 0.42 

Factor 2: Performance Measures Bowling Speed (km/h) 0.82 0.67 

 Consistency (Speed) 0.75 0.56 

 Accuracy (cm) 0.70 0.49 

Factor 3: Body Composition Weight 0.60 0.36 

 BMI 0.55 0.30 

 

IV. Results 
1. Descriptive Statistics 
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Table 2: Descriptive Statistics of Fast Bowling Performance Measures 

 
 

2. Correlation Analysis 

Table 3: Correlation Matrix of Anthropometric Variables and Performance Measures 
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3. Multiple Regression Analysis 

Table 4: Multiple Regression Analysis for Bowling Speed 

 
 

Table 5: Multiple Regression Analysis for Accuracy 
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Table 6: Multiple Regression Analysis for Consistency (Speed) 

 
 

Table 7: Multiple Regression Analysis for Consistency (Accuracy) 
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research that highlights the importance of height in enhancing bowling speed due to greater leverage and force 

generation (Smith et al., 2020). 

 Arm Span and Performance: Arm span also positively influenced both bowling speed (β = 0.42, p = 

0.007) and consistency (β = 0.30, p = 0.029). A longer arm span provides greater reach and leverage, which may 

improve the ability to generate speed and maintain consistency in delivery (Jones & Williams, 2019). 

 Weight and Accuracy: Weight was negatively associated with accuracy (β = -0.15, p = 0.037). 

Heavier bowlers may experience reduced control and accuracy, possibly due to the increased difficulty in 

maintaining balance and stability during the bowling action (Brown, 2018). 

 Leg Length and Performance: Leg length positively correlated with both bowling speed (β = 0.30, p 

= 0.016) and consistency (β = 0.25, p = 0.020). Longer legs can contribute to better stride and leverage, 

enhancing both speed and consistency in the delivery (Taylor et al., 2021). 

3. Implications for Practice 

 Training and Development: Coaches and trainers should consider incorporating exercises that 

enhance the flexibility and strength of the legs and arms to maximize the benefits of height and arm span in 

improving performance. Strength and conditioning programs should be tailored to address individual 

anthropometric profiles. 

 Talent Identification: Height and arm span could be used as criteria in talent identification and 

selection processes. Identifying individuals with favorable anthropometric characteristics might help in 

developing high-performing bowlers more efficiently. 

 

4. Comparison with Previous Studies 
The findings align with previous studies indicating the importance of physical dimensions in cricket 

performance. For instance, Smith et al. (2020) found that taller bowlers generally perform better in terms of 

speed, which corroborates our findings. However, our study adds new insights into the role of leg length and 

weight, which were less emphasized in prior research. 

 

5. Limitations 

 Sample Size: The study's sample size of 20 bowlers limits the generalizability of the findings. Future 

research with a larger sample could provide more robust conclusions. 

 Cross-sectional Design: The cross-sectional nature of the study means that causal relationships cannot 

be definitively established. Longitudinal studies would be beneficial to explore how changes in anthropometric 

variables over time affect performance. 

 Measurement Errors: Potential errors in measuring anthropometric variables and performance could 

affect the results. Ensuring precise and consistent measurement techniques is crucial for future studies. 

 

6. Directions for Future Research 

 Longitudinal Studies: Conducting longitudinal studies to track how changes in anthropometric 

variables impact performance over time would provide deeper insights. 

 Additional Variables: Investigating other variables such as flexibility, strength, and technique, 

alongside anthropometric factors, could provide a more comprehensive understanding of performance 

determinants. 

 Diverse Populations: Expanding the study to include bowlers from different regions and levels of 

competition could enhance the generalizability of the findings. 

 

VI. Conclusion 
This study investigated the relationship between selected anthropometric variables and fast bowling 

performance among bowlers aged 18 to 25 at Gandhigram Rural Institute. The findings reveal that height and 

arm span are significant predictors of fast bowling performance, with taller bowlers and those with longer arm 

spans demonstrating higher speeds and greater consistency. Leg length also positively influences performance, 

particularly in terms of speed and consistency. Conversely, weight was found to negatively impact accuracy, 

indicating that heavier bowlers may struggle with precision. These results underscore the importance of physical 

dimensions in enhancing bowling performance and suggest that coaches should focus on optimizing these 

attributes through targeted training. However, the study’s small sample size and cross-sectional design limit the 

generalizability and causal inference of the findings. Future research with larger samples and longitudinal 

designs could provide more comprehensive insights into how anthropometric variables affect performance over 

time. Overall, the study highlights key factors that can be leveraged to improve fast bowling performance and 

offers practical implications for talent identification and training strategies. 
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