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Abstract

Background: Sprint performance is a key indicator of athletic
capability, reflecting explosive speed, power, and neuromuscular
coordination. Comparative studies between athletes and non-athletes
across multiple sprint distances remain limited, especially when
accounting for gender differences. Study Purpose: This study aimed
to evaluate and compare sprint performance over 10 m, 30 m, 50 m,
and 100 m distances between university-level athletes and non-athletes
of both sexes. Material and Methods: Eighty students from Jashore
University of Science and Technology, Bangladesh were equally
divided into four groups: male and female athletes and non-athletes (n
= 20 each). Sprint times over 10, 30, 50, and 100 meters were manually
recorded. Data were analyzed using descriptive statistics and
independent t-tests in IBM SPSS (version 25), with significance set at
p< 0.05. Results: Athletes demonstrated significantly faster sprint
times than non-athletes across all distances. Among males, athletes
outperformed non-athletes at 10 m (t(38) = -8.31, p<.001), 30 m (t(38)
=-9.38, p<.001), 50 m (t(38) = -7.30, p< .001), and 100 m (t(38) = -
6.35, p< .001). Female athletes showed even greater differences at 10
m (t(38) = -17.57, p<.001), 30 m (t(38) = -11.54, p< .001), 50 m (t(38)
= -23.60, p< .001), and 100 m (t(38) = -20.55, p< .001), confirming
superior sprint performance among athletes of both sexes. Conclusion:
University athletes exhibited superior sprint performance compared to
non-athletes across all tested distances, regardless of sex. These results
highlight the significant impact of athletic training on short-distance
speed and support targeted conditioning programs for performance
enhancement.

Keywords: Athletic training, Gender differences, Speed test, Sprint
performance, University Student

Introduction

Physical fitness refers to the body’s ability to function efficiently
and effectively in daily activities while maintaining good health. Being
physically fit means performing daily tasks with minimal effort
(Bushman, 2017). Fitness is a fundamental element of athletes’ success
and serves as the primary foundation, alongside game-specific skills
and tactics that influence overall performance (Reza et al., 2024).
Physical fitness generally comprises eleven components: six health-
related and five skill-related. Each of these components is vital for
optimal performance in sports and other physical activities (American
College of Sports Medicine, 2008). Key fitness components include
muscular endurance, power, strength, flexibility, cardiorespiratory

428


https://orcid.org/0009-0007-3444-5998
https://orcid.org/0009-0005-7892-139X
https://orcid.org/0009-0005-1289-5192
https://orcid.org/0009-0004-2994-1389
https://orcid.org/0009-0008-9767-3629
https://sshajournal.com/index.php/1
https://creativecommons.org/licenses/by/4.0/deed.en

E-ISSN: 2583-8296

www.sshajournal.com

Vol.3, No. 1, 2025 DOI:10.60081/SSHA.03.01.2025.428-434

endurance, and body composition. Skill-related components, as the term implies, enhance
performance in motor-skill-based activities such as sports. Research has shown a strong
association between sprinting and various physical fitness components (Durandt et al.,
2006).

Sprinting is defined as running a specific distance at maximum or near-maximum
speed, with the runner referred to as a sprinter (Naser et al., 2017). Sprint performance is
largely determined by the ability to accelerate rapidly and sustain high running speeds
(Bezodis et al., 2019). In sprint events, athletes aim to reach the finish line as quickly as
possible by running at their top speed (Bompa & Buzzichelli, 2019).

Track and field sprint events typically include the 100m, 200m, and 400m races, all
of which demand a combination of speed and power. Speed is defined as the rate of
movement over a given time, while power refers to the rapid application of force. Sprinting
plays a crucial role in the success of both individual and team sports (Alcaraz et al., 2018).
Sprint tests are commonly included in assessment batteries for field- and track-based
sports; however, testing methods vary depending on sprint distance and starting style (Ellis
et al., 2000). Short sprints, such as the 10m sprint, primarily reflect acceleration
capabilities, whereas longer sprints like the 50m also measure maximal speed. These
distances emphasize different physical traits due to variations in biomechanics, muscle
activation, and strength requirements (Young et al., 2001). For instance, Little and
Williams (2005) found only a 39% correlation between 10m sprint times and maximal
speed measured by a flying 20m sprint (Young et al., 2008). Overall, speed variables
significantly contribute to enhanced efficiency, responsiveness, and overall performance
(Singh et al., 2024).

Consistent and properly designed training programs are crucial for enhancing both
fitness and athletic performance (Mola et al., 2025). Research has shown that power
training is particularly effective in improving short-distance sprint performance over 10 to
20 meters, although improvements in maximum sprint speed are generally more modest
(Blazevich & Jenkins, 2002). Maximum speed is typically achieved after approximately
40 meters from a standing start but can be reached in just 28.7 meters when beginning from
a "fast stride™ at 7 m/s (Benton, 2000). Elite sprinters often reach peak velocity between 50
and 80 meters into a race (Volkov & Lapin, 1979), highlighting the progression of speed
development over distance. In terms of gender differences, Rahman et al. (2020) reported
that female athletes display a slight advantage in quickness compared to their sedentary
counterparts.

Success in sprint events requires highly developed physical attributes, with speed
being critical for executing rapid, successive actions (Douglas et al., 2018). To maintain
peak speed during the deceleration phase of a race, sprinters aim to minimize fatigue-
related declines in velocity (Slawinski et al., 2017). Genetic factors also play a significant
role in sprint performance; as renowned sprint coach Charlie Francis famously stated,
“Sprinters are born, not made” (Francis, 2012). However, sprinting ability can fluctuate
throughout a person’s life due to factors such as training, aging, maturity, and development
(Malina et al., 1988). Additionally, adequate nutrition knowledge is essential for athletes
to develop proper eating habits, which significantly impact sports performance (Taye et al.,
2024).

Understanding the relationship between physical fithness components and sprint
performance is essential for optimizing athletic development and training. Since sprinting
relies on elements such as strength, power, flexibility, and speed, examining their influence
on sprint ability can enhance performance, support talent identification, and inform sport-
specific conditioning programs. Despite growing interest in sprint performance and fitness
assessment, limited research has focused on comparing sprint ability between athletes and
non-athletes in a university setting, particularly across different sprint distances. This study
aims to fill that gap by examining the impact of athletic training on sprint performance in
both male and female university students. By identifying specific fitness attributes
associated with enhanced sprint ability, the findings can help coaches, trainers, and
educators develop more effective, evidence-based training and conditioning strategies
tailored to various athletic and non-athletic populations.
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Materials and Methods

Subjects

Eighty university-level athletes (N = 80) from Jashore University of Science and
Technology, Jashore, Bangladesh, participated in the study. They were equally divided into
four groups: male professionals, male amateurs, female professionals, and female amateurs
(n = 20 each). Informed consent was obtained in accordance with institutional ethical
guidelines.

Table 1 General characteristic of the subjects (mean+SD)

Groups Groups n Age (yr) Height (cm) Weight (kg) BMI (kg/m2)
Male Athletes 20 23.10+2.15 167.50+6.48 63.80+7.04 22.81+2.78
No-athletes 20 24.20+1.01 168.90+5.39 71.55+13.23 25.08+4.34
Female Athletes 20 22.00+2.38 161.95+6.27 52.65+6.95 20.08+2.42
No-athletes 20 22.35+1.27 156.75+6.70 54.40+11.83 22.14+4.69
Procedure

Sprint performance tests were conducted over four distances. All procedures were
standardized and supervised to ensure consistency and reliability. Sprint performance was
tested over 10, 30, 50, and 100 meters. One sprint per distance was hand-timed. For the
100-metersprint, split times at 10m, 30m, and 50m were also recorded. All sprints took
place on a flat, dry field.

Statistical Analysis

All data were analyzed using IBM SPSS Statistics (version 25; IBM). Descriptive
statistics (mean + standard deviation) were calculated for all variables. Independent t-tests
were conducted to examine differences between groups based on sex and athletic level

(athletes vs. non-athletes). Statistical significance was set at p< 0.05.

Results

Table 2 presents descriptive statistics of the speed variable, showing that athletes
recorded faster sprint times than non-athletes across all distances. Males performed slightly
better than females.

Table 2 Descriptive statistics of speed variable

Variables Groups Groups n Mean Std. Deviation Std. Error
Mean
Mal Athletes 20 2.03 0.14 0.03
10 meters ae No-athletes 20 2.74 0.35 0.08
Female Athletes 20 212 0.08 0.02
No-athletes 20 3.15 0.25 0.06
Male Athletes 20 431 0.21 0.05
30 meters No-athletes 20 5.28 0.41 0.09
Female Athletes 20 4.29 0.18 0.04
No-athletes 20 6.28 0.75 0.17
Male Athletes 20 6.80 0.33 0.07
50 meters No-athletes 20 8.07 0.71 0.16
Fernale Athletes 20 6.56 0.23 0.05
No-athletes 20 10.05 0.62 0.14
Male Athletes 20 13.37 0.48 0.11
100 meters No-athletes 20 16.29 2.00 0.45
Female Athletes 20 13.40 0.55 0.12
No-athletes 20 20.66 1.48 0.33
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Table 3 Independent Sample t-test of Fitness Variables

. Mean Std. error Sig.
VETEES ClelEs SIS difference  difference t et (2-ta?|ed)

Male Athletes -0.71 0.09 -8.31 38.00 0.00

10-meter No-athletes -0.71 0.09 -8.31 24.97 0.00

Speed (sec.) Femal Athletes -1.03 0.06 -17.57 38.00 0.00

emale No-athletes -1.03 0.06 1757 23.24 0.00

Male Athletes -0.97 0.10 -9.38 38.00 0.00

30-meter No-athletes -0.97 0.10 -9.38 28.76 0.00

Speed (sec.) Female Athletes -1.98 0.17 -11.54 38.00 0.00

No-athletes -1.98 0.17 -11.54 21.11 0.00

Male Athletes -1.27 0.17 -7.30 38.00 0.00

50-meter No-athletes -1.27 0.17 -7.30 26.92 0.00

Speed (sec.) Female Athletes -3.48 0.15 -23.60 38.00 0.00

No-athletes -3.48 0.15 -23.60 24.05 0.00

Male Athletes -2.92 0.46 -6.35 38.00 0.00

100-meter No-athletes -2.92 0.46 -6.35 21.21 0.00

Speed (sec.) Female Athletes -7.26 0.35 -20.55 38.00 0.00

No-athletes -7.26 0.35 -20.55 24.24 0.00

*, Significant at 0.05 level

Table 3 presents the results of independent samples t-tests comparing sprint
performance between athletes and non-athletes across four distances (10 m, 30 m, 50 m,
and 100 m) for both males and females. The results show that athletes performed
significantly better than non-athletes in all sprint events. Among males, athletes had faster

times at 10 m (t (38) = -8.31, p< .001), 30 m (t (38) = -9.38, p< .001), 50 m (t (38) = -
7.30, p<.001), and 100 m (t (38) = -6.35, p< .001). Similarly, female athletes outperformed
non-athletes at 10 m (t(38) = -17.57, p< .001), 30 m (t (38) = -11.54, p< .001), 50 m (t
(38) = -23.60, p< .001), and 100 m (t (38) = -20.55, p< .001). All differences were

statistically significant at the p< .05 level, indicating superior sprint performance among
athletes regardless of sex.

Discussion

Statistical analysis confirmed that athletic training significantly enhances sprint
performance across all distances for both males and females (p < 0.001). Athletes
consistently outperformed non-athletes, with the most substantial differences observed
among female non-athletes in longer sprints, likely due to lower neuromuscular and
anaerobic capacity. These results support existing research showing that structured sprint
training improves acceleration, technique, and endurance underscoring the importance of
including sprint-specific training in physical education programs. According to Morin et
al. (2011), the ability to effectively apply horizontal force is a key determinant of sprint
performance, particularly during the acceleration phase. The marked differences observed
in the 10 m and 30 m sprints in our study likely reflect athletes’ superior capacity to
generate and direct force horizontally during initial strides. This is further supported by
Rabita et al. (2015), who found that elite sprinters exhibit greater propulsive impulse in
early acceleration, contributing to enhanced performance. The 10-meter sprint times varied
significantly across different age groups (Islam & Rakib, 2024).

The most pronounced disparity in our data emerged in the female non-athlete group
over the 100 m distance (20.66 s vs. 13.40 s), indicating not only a lack of sprint-specific
training but also underdeveloped anaerobic endurance. As highlighted by Miller et al.
(2011), anatomical and biomechanical characteristics such as reduced relative muscle mass
and altered stride mechanics can hinder sprint performance in untrained females. Our
findings are consistent with those of Shalfawi et al. (2011) and Highton et al. (2012), who
reported that trained individuals, even at the university level, demonstrate superior sprint
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mechanics, faster reaction times, and more resilient muscle-tendon function. These
performance traits, developed through regular training, are often absent in non-athletic
individuals.

Additionally, Cronin and Hansen (2009) emphasized the critical role of lower-body
muscular strength in sprinting, particularly in explosive acceleration. This supports the
superior performance of the athlete groups in our study, as they likely possess greater
neuromuscular power. Kukolj et al. (1999) also highlighted the importance of concentric
force production during the initial sprint steps, offering a biomechanical explanation for
the significant advantages observed in the 10 m sprint among athletes. Complementing
this, Mendez-Villanueva et al. (2011) demonstrated that sprint-specific interventions, such
as resisted sprint drills, effectively improve acceleration and stride frequency—key
contributors to mid-distance sprint performance. This insight aligns with the advantage
observed among athletes at the 50 m distance in our data. Weyand et al. (2000) concluded
that sprint performance depends more on the rapid application of ground forces than on
stride frequency, which aligns with our findings of superior athlete performance at 10 m
and 30m. Spencer et al. (2005) further noted that untrained individual’s fatigue more
quickly due to lower anaerobic capacity, explaining the weaker 100 m results in female
non-athletes.

In summary, the findings of this study reinforce a growing body of evidence that
structured athletic training significantly improves sprint performance by enhancing
biomechanics, neuromuscular efficiency, and anaerobic capacity. These outcomes
highlight the need for targeted physical education strategies that incorporate sprint-specific
training to enhance the physical competencies of non-athletic populations, particularly in
school and university environments.

Conclusion

Sprint performance was consistently higher among university athletes than non-
athletes at all distances, regardless of sex. This suggests that regular athletic training plays
a key role in enhancing short-distance speed and supports the implementation of focused
training programs to boost sprint ability.
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