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Abstract: Purpose: The purpose of this study was to investigate the effects of six weeks strength training interventions on 

speed performance of sprinters. Furthermore, the purpose was to compare the effects of strength training on some 

anthropometry of sprinters among University sport science students. Methods: To achieve the purpose of the study, six male 

student athletes were selected as subjects purposively. The study was formulated as experimental (pre and post-test) study 

design. All Selected subjects participated on proposed exercises training program for six consecutive weeks, with four days per 

week for a total of thirty two training sessions. The outcome variables were measurement of calf, thigh, chest, biceps and 

triceps circumference and 100m and 200m speed. The data were analyzed using paired t-test with comparison of means at 95% 

confidence intervals. Results: The results indicated there were significant improvement on selected variables weight, biceps 

and triceps muscle circumference and speed of 100m and 200m (p< 0.05). In other variables like calf, thigh, and chest had a 

change but significant differences were not observed. The mean differences (MD) between pre and post tests for weight were 

1.4, biceps triceps 2.5, chest 0.5 thigh 0.833, calf 0.5 and speed of 100m 0.143, 200m 0.6. Conclusion: This study confirmed 

that strength training has an impact on speed and anthropometry. The study showed that student athletes who were exposed to 

six weeks strength exercise training have positive outcomes on speed. 
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1. Introduction 

Speed is a fine motor skill that can be increased by 

applying principle of motor learning to speed training. [1] A 

rapid movement from one place to another place is required 

in many athletic activities especially in sprint running. [2] A 

successful sprinter must have the ability to exert great force 

against the surface of the ground in a shorter time period than 

a less successful sprinter, which indicates that the successful 

sprinter generates greater power or ground reaction forces. 

[3] 

A sprinter performance is mainly determined by the force 

and speed with which muscle can contract and relax because 

of the cyclic motion, the correct time of the change from 

contraction (force application) to relaxation. [4] Resisted 

sprint training is used to increase force output at the ankle, 

knee and hip in and effect to increase stride length. [5] 

Exercises that enhance strength capacities are imperative in 

improving competitive sprinting performance. [6, 7] Besides 

neurological and morphological changes which means an 

increase in mitochondrial contents results force production 

improved since ATP is found in mitochondria. [15, 25, 34] 

Strength and conditioning programs has a potential effects 

and outcomes on athletic performance. Although quadriceps, 

hamstrings and calf muscles are chiefly responsible for 

propelling the body forward during running and jumping 

exercise, hip flexor muscles also contribute to bring the free 

leg forward and upward during the sprinting in recovery 

phase. [8] The effects of strength training on sprinting 

performance has been well acknowledged in a number of 
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studies with the majority reporting improved running 

performance. [9, 13-16] A proper integration of a periodized 

resistance-training and speed-training program can cause 

such positive adaptations. [10] Besides, some research 

studies showed that there is a high correlation between the 

leg power and sprint ability by using horizontal and vertical 

jump displacements as an indirect power measurement. [11] 

2. Materials and Methods 

2.1. Participants 

Six male sprinters on a university short distance running 

team volunteered to participate in this study and their basic 

physical characteristics, related body composition, and 

physiological indicators are taken in to consideration while 

selecting of subjects. All the participants competed at the 

Ethiopian public university sport association short distance 

event competition they had a minimum of three years of 

training experience for short distance running and were free 

from injury. They stayed and trained together at the training 

center affiliated with the Debre Markos University in the 

department of Sport science, thus having similar training, 

recovery, and nutritional environments. All participants were 

free from any health problems that would affect physical 

performance or put them at risk. 

2.2. Procedure 

In both pre-test and post-tests variables of anthropometry 

of selected student athletes (chest, biceps triceps, thigh, calf 

muscle circumference and their weight) were measured. As 

well as 10 minutes of warming-up exercise was done starting 

from easy to moderate intensity running on the track with 8 

minutes of dynamic warming up exercise. After completing 

warming up 100m and 200m sprint performances were 

assessed on separate days, 24 hours apart in an outdoor 

cinder running track. The subjects were asked to run as fast 

as possible, strong verbal encouragement was provided 

during all tests to motivate participants to give a maximal 

effort. Each of the participants abstained from training prior 

to testing. Due to testing being conducted on different days 

all assessments were conducted at the same time of day and 

the participants asked to standardize their food and fluid 

intake prior to each testing session. The posttest sessions 

were performed at the same venue and time of day (± 1 hour) 

for each participant under the same environmental 

conditions. 

2.3. Training Intervention 

All subjects completed an individualized strength training 

program four days per week for six weeks (a total of 36 

sessions). Loads were set as a percentage of the pre-test 

values. The volume load of sessions was manipulated 

through the repetitions and sets performed to divide the 

sessions into a high volume and low volume day throughout 

the week. Strength training were selected due to the strong 

associations with maximal strength in this exercise and 

100m, 200m sprint performances both maximal strength and 

sprint performances were reassessed at the end of the six 

week training intervention using the same protocols. 

2.4. Statistical Analysis 

Following data collection and analyses, means and 

standard deviations were calculated for all results. A paired 

samples t-test was used to determine if there was a significant 

difference between pre and post protocol of strength training 

and 100m and 200m sprint times. Statistical analysis was 

conducted using SPSS v20.0 statistical software package 

with a statistical significance level set at p < 0.05. 

2.5. Results 

The strength and speed training was provided for six 

weeks with the frequency of 4 days. The selected variables 

were measured two times before (pre) training test and after 

(post) training test. The outcome variables were; weight, calf, 

thigh, chest, biceps and triceps muscle circumferences and 

100m, 200m speed. 

Table 1. The pre and post training test results for mass, Biceps triceps, Thigh and Calf circumference, 100m and 200m speed (values are mean ± SD (standard 

deviation). 

Variables N PT POT mean difference Significance 

Mass (kg) 6 59.5 ±1.99 60.9 ±1.68 1.4 0.017* 

Biceps triceps circumference 6 25.8 ±0.75 28.3±1.4 2.5 0.01* 

Chest circumference 6 90.83 ±1.169 91.33 ±0.816 0.500 0.415* 

Thigh circumference 6 47.50 ±2.588 48.33 ±1.633 0.833 0.363* 

Calf circumference 6 32.83 ±1.472 33.33 ±1.633 0.500 0.76* 

100m speed 6 12.38 ±0.47 12.22 ±0.51 0.143 0.014* 

200m speed 6 26.52 ±1.114 26.468 ±1,083 0.600 0.036* 

PT=Pre training test; POT=Post training test, P<0.05* significance and the data in the form of mean ± ST (standard deviation). 

A paired samples t-test showed the six weeks strength 

training protocol elicited statistically significant 

improvement in the Mass of the subjects. The mean of the 

pre-test was 59.5, and the mean of the post-test was 60.9. 

Therefore the mean difference in Mass was 1.4. 

The pre and post-test mean values for biceps triceps 

muscle circumference was 25.8 and 28.3 respectively its 

level of significance was high. In other hand No significant 

improvements were detected on chest (p>0.05) their 

significance value is (0.415) the pre and post training mean 

values of a chest muscle size was 90.83 and 91.33 

respectively 
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No significant differences were observed on thigh muscles 

size because (p>0.05) the pre and post training mean value 

for thigh muscle was 90.83 and 91.33 respectively. The mean 

value difference of thigh muscle was (0.500) even if an 

improvement was observed. 

The data from the above table showed that there was not a 

significance improvement in their calf muscle size because 

p>0.05. Their significance value is 0.76, but the pre and post 

training mean values for calf muscle size was 32.83 and 

33.33 respectively and the mean value difference was 0.05 

this was not much significant. 

The 100m running time data are presented in the above 

table was 12.38 and 12.22 respectively. The mean difference 

for the speed 100m was (0.0143) then post training test had 

greater speed than pre training test by (0.014) were observed. 

Paired t-tests result showed that significant differences 

were observed in 200m sprint speed26.52 and 26.468 

respectively. As the pre and posttest mean values for 200m 

sprinting had greater change than pre training test. 

3. Discussion 

The major findings in this study was the observed 

significance relationship between strength training and 

sprinting performance and also this finding highlight the 

initial influence of strength training and changes come up on 

lean body mass after training for speed/power activities. 

These results are in agreement with previous studies, Success 

in sprinting is based on great force exertion against the 

surface of the ground in a shorter time period. Strength 

trainings have the key role to handle body weight, resist 

gravity, and optimize ground reaction forces. [17, 32, 33, 36] 

Evidence to support this view has come from [36] the 

addition of greater muscle mass in both the upper and lower 

body seems to positively enhance performance with no 

negative side effects related to an increased body mass. [36] 

A number of studies have demonstrated the significance of 

both maximal strength and speed strength training in 

sprinters’ performance. [18-22] In another study, which 

assessed the effects of a nine-week program, the researchers 

confirmed a significant improvement in subjects’ sprinting 

performance as well as arm strength after maximal effort 

strength training. [23] An increase in maximum isometric 

strength would be expected to lead to a proportional increase 

in strength at all velocities of shortening and consequently an 

increase in the maximum power developed. [24, 30] The 

above idea supported by several studies, repeated resistance 

exercise can enhance mitochondrial content and function. 

[15, 25, 34] One of the most profound effects of strength 

exercise is an increase in mitochondrial content. It Increases 

up to 50% after only 6-8 weeks of training. [35] 

Body composition plays a crucial role in the start, 

acceleration/attainment of maximal velocity, and 

maintenance of velocity. [37, 39] This is likely due to 

stronger athletes developing higher peak ground reaction 

force and impulse, which have been shown to be strong 

determinants of sprint performance. [11, 32, and 33] Good 

associations are also reported between maximum ground 

reaction force and maximal sprinting velocity (r=0.60) [32], 

suggesting that increasing strength, or maximal force 

production, may also improve acceleration and maximal 

sprinting velocity. In fact Speed is a product of stride length 

and stride frequency. Both of these sprinting parameters are 

related to the athlete’s height and/or limb length. Height is 

related with stride length in sprinters [37], while the 

influence of stride frequency is a function of the trade-off 

between the ability of the leg to maximize ground reaction 

forces and minimize moments of inertia. [17, 38, 40] 

The results of this study support a positive effect of this 

training method on sprinters. Therefore, it can be stated that 

movement velocity used as a main training criterion has great 

potential to induce beneficial strength adaptations and 

improve athletic performance. [17–19, 31] Increases in 

lower-body strength transfer positively to sprint performance, 

so the combined training method (resistance training along 

with sprints) focused on maximal execution velocities seems 

to be an optimal training strategy to improve sprint 

performance. [28, 31, 36] Based on the finding of this study, 

six weeks strength training program can improve sprint (100 

and 200 m) performance this training method could increase 

muscular force output so as to improve sprinting speed, 

Meanwhile explosive speed is required in short distance 

running events. 

In general, Speed in athletics is influenced by stride 

cadence and frequency of all body movements. From the two 

factors this study mainly focuses on the improvements of 

stride frequency. Many different training methods have been 

used to improve sprinting performance among strength 

training is one of the methods used to improve stride 

frequency. Because of an increment in skeletal muscle size 

(hypertrophy) has a direct relationship with the mitochondrial 

contents since ATP is found in the power house of the cell. 

4. Conclusions 

This investigation aimed to evaluate the effects of six 

weeks strength training protocols on sprinting performance, 

Although the subjects included during the study significantly 

improved 100 m and 200 m sprint time following the 

intervention, it is difficult to be sure that the intervention is 

truly responsible for this result. The findings highlight the six 

weeks strength training effects in substantially enhancing 

speed performance in university student athletes, particularly 

when the intervention is an additional to large volumes of 

training being concurrently performed. However, the results 

also indicate promise for the use of strength training as a 

means of inducing novel stimuli for the enhancement of short 

distance sprint performance. 
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