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                        Does Body Mass Predict 10m Sprint Time

Introduction 
Sprint performance is a fundamental component of success across many sports, including athletics, football, rugby, basketball and many others. In these activities athletes are frequently required to accelerate rapidly over short distances, with the important phase of the movement often determining the outcome of a race, contest for possession or attacking opportunity (Haugen et al., 2019). The first 10 metres of a sprint is widely recognised as a key indicator of acceleration ability, as it reflects an athlete’s capacity to generate force quickly and overcome inertia. Consequently, understanding the physical characteristics that influence 10m sprint performance (Maćkała et al., 2015).
Body mass is one variable that has been proposed as a potential predictor of sprint performance. Defined as the total mass of an individual measured in kilograms (Wellens et al., 1996). Body mass influences an athlete’s ability to produce and apply force during acceleration. Greater body mass may be advantageous if it is associated with increased muscle mass and force production, enabling athletes to generate larger forces against the ground. However, excessive body mass, particularly when composed of non-functional tissue such as excess body fat, may hinder acceleration by increasing the amount of mass that must be propelled forward. As a result, the relationship between body mass and sprint performance is complex and cannot be explained only with just body mass alone (Marcus et al., 2021).
Previous research has identified several factors that contribute to sprint acceleration, including lower-body strength, power output, rate of force development, sprint technique and body composition (Macedo et al., 2023). While body mass is relatively easy to measure and is commonly included in athlete profiling, evidence regarding its ability to predict short distance sprint performance remains inconsistent. Some studies have reported associations between greater body mass and improved sprint time in trained athletes due to enhanced force production (Seitz et al., 2014). Others suggest a relative strength and lean body mass are important determinates than total body mass alone. These conflicting findings highlight the need to further examine whether body mass alone can meaningfully predict acceleration time. 
Therefore, the aim of this assignment is to evaluate whether body mass can predict 10m sprint time by examining the theoretical and empirical evidence relating to sprint acceleration. The discussion will consider the physiological and biomechanical mechanisms underpinning sprint performance and to evaluate the extent to which body mass is an effective predictor of 10m sprint time. 


Literature Review
Sprint acceleration is a key component of performance in many sports, particularly those that require repeated short bursts of speed such as football, rugby, basketball, the ability to cover 10 metres quickly is often more important than achieving maximum sprint speed, as many sporting actions occur over short distances (Weyand et al., 2006). Acceleration during this phase depends on someone’s ability to generate force rapidly, applying it effectively against the ground, researchers have explored a range of characteristics that may influence sprint performance including body mass. 
Body mass is the total weight of an individual and is made up of both fat mass and lean body mass, including muscle, bone and other tissues (Marino et al., 2000). It has been suggested that body mass may influence sprint performance because it affects an athlete’s ability to generate and apply force during movement. Athletes with greater muscle mass are generally capable of producing higher levels of force, which may improve acceleration time. However, a higher body mass may also increase the amount of weight that must be accelerated, particularly if a large proportion consists of body fat rather than muscle mass. This demonstrates that the relationship between body mass and sprint performance is not simple (Maughan et al., 1983).
Body composition is another important factor when considering the relationship between body mass and sprinting ability. Two athletes may have the same body mass but very different proportions of muscle and body fat, resulting in different levels of performance. Lean muscle mass contributes directly to force production and power generation, whereas excess body fat increases body weight without improving an athlete’s ability to produce force (Ben Mansour et al., 2021). Consequently, athletes with a greater proportion of lean mass are often better equipped to accelerate efficiently than individuals with the similar mass or even higher levels of body fat. 
Sprint acceleration is influenced by several physiological and biomechanical factors in addition to body mass. Lower body strength, muscular power and rate at which force can be developed are widely recognised as important contributors to successful accelerate more quickly during the initial stages of a sprint (Cavagna et a., 1971). These qualities are often developed through constant resistance and power training and are considered more important than body mass when predicting sprint performance. 
Sprint technique also plays a significant role during the first 10 metres of a sprint. Effective acceleration requires a forward body lean, rapid leg movement, efficient ground contact and the ability to direct force horizontally (Rumpf et al., 2016).  Athletes with well-developed sprint form may achieve faster sprint times regardless of their body mass, highlighting that technical ability is another important determinant of performance. Furthermore, factors such as training experience, neuromuscular coordination and overall athletic ability overall influence sprint acceleration. 

Method
Participants
A total of 16 participants took part in this study, consisting of eight males and eight females. The participants were students who all volunteered to participate in the experiment. Prior to data collection all participants completed a physical activity readiness questionnaire (PAR-Q) to ensure they were medically fit to undertake maximal sprint exercise. In addition, written informed consent was obtained from all participants before testing commenced. Participants were informed of the purpose of this study, the testing procedures and their right to withdraw from the investigation at any stage without any issues. 
Equipment & Procedure 
Body mass was measured in kilograms using calibrated digital weighing scales before the sprint testing began. A 10-metre sprint distance was measured accurately using a tape measure and clearly marked to ensure consistency for all participants. Electronic timing gates were positioned at the start and finish lines to record sprint times accurately to the nearest fraction of a second. The use of timing gates reduced the possibility of human error associated with manual timing and improved the reliability of the measurements. 
Before testing, the participants completed a standardised warm up consisting of light jogging, dynamic stretching and a few practice accelerations to prepare for the 3-maximal attempts this can also help reduce the risk of injury. Following the warm-up each participant performed their maximal effort 10 metre sprint from a standing start. Sprint times were automatically recorded by the timing gates system as participants crossed the finish line. Body mass (kg) was recorded as the independent variable, while 10-metre sprint time (seconds) was recorded as the dependent variable. 
Following data collection, the body mass and sprint time results for all 16 participants were entered into statistical software for analysis. Descriptive statistics were calculated, and the relationship between body mass and 10-metre sprint time was examined to determine whether body mass could predict the sprint performance time. 

Results 
Descriptive statistics for the 16 participants are presented in table 1. the participants had a mean body mass of 72.42kg (SD = 12.69) and a mean 10 metre sprint time of 1.95s seconds (SD = 0.19).
Table 1.
	Variable 
	Number 
	Mean
	Standard Devotion (SD)

	Body mass (Kg)
	16
	72.42
	12.69

	10m Sprint time (S)
	16
	1.95
	0.19



Figure 1 shows the relationship between body mass and 10 metre sprint time using a scatter plot with a linear trendline. The scatter plot demonstrates a moderate negative relationship between body mass and sprint time, indicating that participants with greater body mass generally recorded faster 10 metre sprint times. Furthermore, the spread of the data points around the regression line suggests that the relationship was moderate rather than strong. 


Figure 1.
[image: ]
Regression analtsis showed that body mass was significant predictor of 10 metre sprint time (P = 0.035). The coefficient of determination (R2 = 0.28) indicated that approximately 28% of the variation in sprint performance could be explained by differences in body mass, while the remaining 72% was likely influenced by other factors not included in this study. 
The regression equation (y = -0.008x + 2.528) indicates that every 1kg increase in body mass, 10 metre sprint time decreased by approximately 0.008 seconds. The correlation coefficient (r = -0.529) further supports a moderate negative relationship between the two variables. 
Overall, the results suggest that body mass has a statistically significant association with 10m sprint time in this sample of 16 participants. However, as body mass explained only a relatively small proportion of the variation in sprint performance, other physical characteristics are also likely to contribute to the sprint time results. 
SPSS was used for all the data analysis. It allows researchers to organise data and perform a range of statistical tests accurately and efficiently, in this study SPSS was used to calculate descriptive statistics, including the mean and standard deviation for body mass and 10 m sprint time. Correlation and linear regression were also performed to examine whether body mass was related to and could predict the 10m sprint time. 
Discussion 
The aim of this study was to investigate whether body mass could predict 10 m sprint time in a sample of 16 students. The results demonstrated a significant but moderate negative relationship between body mass and sprint time, indicating the participants with greater body mass generally completed the 10m sprint in short time. Regression analysis further showed that body mass explained 28% of the variation in sprint performance. Although this finding suggests that body mass has some predictive value, most of the valuation in sprint time (72%) was explained by other factors, indicating that body mass alone is not the primary determinant of sprint performance. 
These findings support the idea that increased body mass can contribute positively to sprint acceleration when it is associated with greater muscle mass and force production. Athletes with leaner muscle mass are generally capable of producing larger ground force reaction forces during the initial acceleration phase of the sprint. The results also reinforce the other factors that influence sprint acceleration, lower body power, muscular power, rate of force development and sprint technique are all recognised as important contributors to short distance sprint performance. Efficient sprint mechanics, including a forward body lean, rapid stride frequency and effective horizontal force application, allow athletes to accelerate more efficiently regardless of body mass. Therefore, although body mass showed a significant relationship with sprint performance in this investigation, it should be considered alongside other additional performance variables. 
From a practical perspective, these findings suggest that coaches and strength conditioning practitioners should avoid relying solely on body mass when assessing sprint potential. Instead, body mass should be considered alongside measures of strength, power, body composition to provide a more in-depth evaluation of performance in sprints.

Conclusion
In conclusion, this study found that body mass was a statistically significant predictor of 10 m sprint time within this sample of 16 students. A moderate negative relationship was observed; this indicates that participants with greater body mass generally recorded faster sprint times. However, body mass explained only 28% of the variation in sprint performance, demonstrating that many other factors contribute to sprint acceleration. Variables such as muscular strength, power, sprint technique and body comp are likely to have a greater influence on performance than body mass alone. Therefore, while body mass can provide some indication of sprint ability, it should not be used as the sole predictor of 10 m sprint performance. Future research involving larger, more diverse participant groups alongside additional measurements would improve the understanding of the factors that contribute to acceleration. 
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