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Abstract--- This research was conducted to examine the physiological and performance 

responses of repeated sprint tests in female athletes. Thirteen female athletes from Bingöl 

province participated in the research. The measurements were made in the Bingöl University 

gym. In the study, height, body weight, age, year of sport, body mass index (BMI) and body fat 

percentage measurements were taken for the descriptive characteristics of the participants. For 

repeated sprint measurements, the participants, on three separate days and in random order, 

participated straight repetition sprint (6x25m; straight repeat sprint test) with a 25-second passive 

rest, 180° shuttle repeat sprint (6x(2x12.5m); shuttle repeat sprint test) and 100 ° change of 

direction (6x25m; repeated sprint test with change of direction) tests. After three different 

repeated sprint tests, the participants' best sprint time, total sprint time and performance decrease 

percentage values were determined as performance responses. In addition, resting heart rate and 

heart rate during warm-up were determined by a polar clock. The mean age of the athletes 

participating in the study was 20.46±1.66, the year of sport was 5.00±3.69, height 1.66±0.05 m, 

body weight 50.06±5.65 kg, body mass index 18.00±1.68 kg/height2, body fat percentage 

22.70±2.33 (%) and skeletal muscle weight 17.56±4.98 (%). As a result of the comparison of 

different sprint tests, no significant difference was found in the number of resting heartbeats 

before the warm-up and the percentage of performance decrease (%) (p>0.05). As a result of 

different sprint tests, a significant difference was found at the p<0.05 level in the pre-exercise 

heart rate, best sprint time, total sprint time and perceived difficulty levelmax values. It is seen in 

the table 2 that the straight repeated sprint test - the best sprint time values are better than the 

shuttle repeated sprint test - the best sprint test and the repetitive sprint test with change of 

direction - best sprint time. Likewise, it was determined that the straight repeated sprint test - 

total sprint time values were better than the shuttle repeated sprint - total sprint time and 

repetitive sprint test with change of direction - total sprint time values. As a result, although 

straight, shuttle and repetitive sprint tests with change of direction show differences in terms of 
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the best sprint time, total sprint time and perceived difficulty level, the lack of difference in the 

percentage of performance decrease and heart rate shows that these three tests do not differ in 

terms of fatigue and physiological-metabolic characteristics. 

Keywords--- Sport, Repetitive Sprint, Physiological, Performance. 

I. Introduction 

The term speed for sports is defined as the ability of an individual to move or move himself or 

any part of his body from one place to another [1]. According to another definition for speed, it 

has been seen that it is defined as the organism's reaction to this stimulus by taking action at the 

highest speed, as a result of a stimulus and in a very short time [2]. There are many factors that 

affect speed. Genetic structure, which is among them, is known to affect speed, but it is not a 

factor that determines speed alone. While the speed is increased by the fact that the high-twitch 

muscle fibers are more than the slow-twitch fibers, it can be improved more with regular 

conscious training [3]. 

Time-motion analysis results revealed that short and high-intensity sprints varying between 

10-30 m distance and 2-4 seconds (sec) during a competition for team or individual sports occur 

just before the moments that lead to the conclusion [4,5]. While Nikolaidis et al. [6] define 

repetitive sprint ability as the ability to perform repetitive sprints with minimal recovery time, 

according to another definition, repetitive sprint ability or performance is accepted as the 

capacity to produce the best possible average sprint performance over a series of repetitive 

sprints with short rest [7,8]. In other words, Repetitive Sprint Ability is known as the ability that 

includes short rest periods and occurs with the repetition of maximum sprint effort and is 

considered an important conditioning component in many sports branches [9]. In many sports 

branches, athletes have to run multiple repetitive sprints varying from low to high levels [10]. 

Although repetitive sprints cover a very short period of competition in intermittent team sports, it 

is accepted that it is an important parameter to affect the outcome of a match [11]. This research 

was conducted to examine the physiological and performance responses of repeated sprint tests 

in female athletes. More importantly, it was aimed to reveal which of the tests among straight 

repetitive sprint (6x25m; flat repetition sprint test) with 25 seconds of passive rest, 180° shuttle 

repetitive sprint (6x(2x12.5m); shuttle repetitive sprint test) and 100° reversing sprint (6x25m; 

repetitive sprint test with change of direction) tests is more effective on physiology and 

performance by repeated sprint measurements of participants. 

This research was conducted to examine the physiological and performance responses of 

repeated sprint tests in female athletes. 

II. Methodology 

Research Model and Participants 

This research was conducted with an experimental model. Thirteen female athletes aged 

20.46±1.66 years participated in the study. The research was carried out in Bingöl University 

gym. Participants participated in different repeated sprint tests in random order on 3 different 

days at least 24 hours apart. All tests were carried out between 12:00 and 14:00 in the afternoon. 

Participants were asked not to do any training, not to consume caffeinated beverages, and to eat 

at least 2 hours before the tests [12]. 
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Data Collection Tools 

Height, Body Weight, Height Weight Index and Body Fat Percentage: Participants' height was 

measured with a wall-mounted stadiometer (Holtain, England) with an accuracy of ± 1mm. The 

body weight and body fat percentage measurements of the participants were measured using an 

electronic scale with an accuracy of ±100 g and the bioelectrical impedance method (Inbody 

270). Body mass index assessment was calculated using the kg/height2 formula. 

Heart Rate Measurements: Participants' resting heart rate and heart rate during warm-up and 

heart rates were recorded with telemetric heart rate monitors (Polar M400, USA) at one-second 

intervals. 

Perceived Difficulty Level: The participants' perceived difficulty levels were determined by 

Borg's Perceived Difficulty Scale, whose scores ranged from 6 to 20. On the scale, 6 represents 

the lowest level of difficulty and 20 represents the highest level of difficulty [13]. 

Repeated Sprint Test: Repetitive sprint performance, determined by applying three different 

repetitive sprint tests, was measured using a two-door photocell system (Fusion Sport, Australia). 

As Repeated Sprint Test, Straight repetitive sprint test 6*25 m, Shuttle repeated sprint test 

6*(2*12.5 m) and Repetitive sprint test with change of direction 6*25 methods were used. 

 

Data Collection 

Before the repeated sprint tests, each participant made 2 maximal 25 m sprint runs with a 2 

minute rest interval for each repeated sprint test. These runs, which were made to determine the 

maximum sprint run time, were made to ensure that the participants participate in the repeated 

sprint tests with maximum effort. For each repeated sprint test performed after the maximal 

sprint run, the participants were expected to run the first sprint run in a time that corresponds to 

at least 95% of the maximal sprint run value [5,12,14,15]. No participant ran less than 95% of 

their maximal sprint in their first sprint run for all tests. After the maximal sprint run, the 

participants did passive rest for 5 minutes and then participated in the straight-repeat sprint test 
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with 25-second rest interval, the shuttle-repeated sprint test, and the sprint with change of 

direction on different days in random order. Before the repetitive sprint tests, the participants 

took the ready position 5 seconds before the end of the rest period and started the test by 

counting backwards audibly 3 seconds before the start of the test. Perceived difficulty levels 

were recorded for each sprint repetition [12]. 

Determination of Repetitive Sprint Tests Performance Variables 

The following performance variables were determined for each repetitive sprint test (the 

straight-repeat sprint test, the shuttle-repeated sprint test, and the sprint with change of direction). 

Best Sprint Time (s): The fastest sprint time achieved during 6 sprint repetitions [16]. 

Total Sprint Time (s): The sum of all sprint times run during the test [16]. 

Percentage Decrease in Performance (%): The decrease or decrease in sprint time during the 

test was calculated by the formula developed by Wadley and Le Rossignol [12,16]. 

Performance Decrease (%): [(Total Sprint Time x 100)/Ideal Sprint Time]-100  

In this formula, the ideal sprint time was accepted as the time obtained by multiplying the best 

sprint time value obtained during the test with the number of sprints. 

Analysis of Data 

Statistical analysis of the obtained data was made in SPSS 23 program and the level of 

significance was accepted as 0.05. Descriptive statistics (Mean ± Standard Deviation) of the 

variables were calculated. The fit of the variables to the normal distribution was checked with the 

Kolmogorov-Smirnov test. Deviation from the normal distribution was found to be insignificant 

for all variables (p>0.05). The effects of repeated sprint tests of different structures on 

physiology and performance variables were determined by using MANOVA in repeated 

measurements. 

III. Findings 

Table 1: Characteristics of the Participants 

Variables M S.D. 

Age (years) 20.46 1.66 

Sports year (year) 5.00 3.69 

Length (m) 1.66 .05 

Body weight (kg) 50.06 5.65 

Body Mass Index (kg/m2) 18.00 1.68 

Body fat percentage (%) 22.70 2.33 

Skeletal muscle weight (%) 17.56 4.98 

BMI: Body Mass Index, BFP: Body Fat Percent, M: Mean, SD: Standart Devition 

Table 2: Comparison of Performance and Physiological Responses to different Repeated Sprint 

Tests 

Variables 

Straight repeat 

sprint test 

x̄±SS 

Shuttle-repeat 

Sprint test 

x̄±SS 

Repetitive 

Sprint With 

Change of 

Direction x̄±SS 

F p 
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Resting Heart Rate 

(beat.min-1) 
69.84±6.85 67.38±7.45 66.46±5.30 0.914 0.410 

Heart Rate during 

warm up (beat.min-1) 
102.15±11.84* 116.30±13.21* 127.69±8.71* 16.337* 0.000 

Best Sprint Time 

(second) 
4.27±0.21* 5.93±0.38* 8.10±0.61* 250.502* 0.000 

Total Sprint Time 

(second) 
26.95±1.25* 37.07±2.13* 50.14±3.46* 290.683* 0.000 

Performance Drop 

Percentage (%) 
5.30±0.18 5.25±0.12 5.18±0.13 1.960 0.156 

Perceived Difficulty 

Levelmaks 
12.07±1.65* 12.61±1.19 13.92±1.25* 6.121* 0.005 

StRST: Straight Repeated Sprint Test, ShRST: Shuttle Repeated Sprint Test, RCODST: 

Repeated Change of Direction Sprint Test, BST: Best Sprint Time, TST: Total Sprint Time, PDP: 

Performance Decreasing Percentage, RPEmax: Rating of Perceived Maximal Exertion, 

RHRPMrest: Resting Heart Rate Per Minute, WHRPM warm: Warm-up Heart Rate Per Minute 

In Table 2, the mean resting heart rate) before the 3 different sprint tests is 69.84±6.85 

beats.min-1 in the straight-repeat sprint test, and 67.38±7.45 beats.min-1 in the shuttle-repeated 

sprint test and 66.46±5.30 beats.min-1 in the repetitive sprint test with change of direction. Heart 

rate (warm up) averages were 102.15±11.84 beats.min-1 in the straight-repeat sprint test, 

116.30±13.21 beats.min-1 in the shuttle-repeated sprint test, and 127.69±8.71 beat.min-1 in the 

repetitive sprint test with change of direction. The best sprint time averages in 3 different sprint 

tests were determined as 4.27±0.21 sec in the straight-repeat sprint test, 5.93±0.38 sec in the 

Shuttle-repeat sprint test, and 8.10±0.61 sec in the repetitive sprint test with change of direction. 

Total sprint time values were determined as 26.95±1.25 seconds in the straight-repeat sprint test, 

37.07±2.13 seconds in the shuttle-repeated sprint test, and 50.14±3.46 seconds in the repetitive 

sprint test with change of direction. Percentage decrease                 in performance was 

determined as 5.30±0.18% in the straight-repeat sprint test, 5.25±0.12% in the shuttle-repeated 

sprint test, and 5.18±0.13% in the repetitive sprint test with change of direction. The mean of the 

maximum perceived difficulty level was determined as 12.07±1.65 in the straight-repeat sprint 

test, 12.61±1.19 in the shuttle-repeated sprint test, and 13.92±1.25 in the repetitive sprint test 

with change of direction. As a result of the comparison of the different sprint tests, no significant 

difference was found in the resting heart rate before the warm-up and the Percent Performance 

decrease (%) values (p>0.05). As a result of different sprint tests, a significant difference was 

found at the p<0.05 level in the values of warm-up heart rate, best sprint time, total sprint time 

and maximum perceived difficulty before exercise. Table 2 shows that the straight repeat sprint 

test - the best sprint time values are better than the Shuttle repeated sprint test - the best sprint 

test and the repetitive sprint test with change of direction - the best sprint time. Likewise, it was 

determined that the straight-repeat sprint test - total sprint time values were better than the 

Shuttle repeated sprint test - total sprint time and repetitive sprint test with change of direction - 

the best sprint time values. 
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Graph 1: Average of Physiological and Performance Responses of Participants 

StRST: Straight Repeated Sprint Test, ShRST: Shuttle Repeated Sprint Test, RCODST: 

Repeated Change of Direction Sprint Test, BST: Best Sprint Time, TST: Total Sprint Time, PDP: 

Performance Decreasing Percentage, RPEmax: Rating of Perceived Maximal Exertion, 

RHRPMrest: Resting Heart Rate Per Minute, WHRPMwarm: Warm-up Heart Rate Per Minute 

According to the average resting heart rate variable per minute before the different sprint test 

in Figure 1, it is seen that the participants have similar physiological characteristics. In addition, 

even if the total sprint time increases in different sprint tests, the results of the perceived 

difficulty level do not change. 

IV. Discussion and Conclusion 

This study was conducted to examine the physiological and performance responses of 

repeated sprint tests in female athletes. More importantly, it was aimed to reveal which of the 

tests among straight repetitive sprint (6x25m; flat repetition sprint test) with 25 seconds of 

passive rest, 180° shuttle repetitive sprint (6x(2x12.5m); shuttle repetitive sprint test) and 100° 

reversing sprint (6x25m; repetitive sprint test with change of direction) tests is more effective on 

physiology and performance by repeated sprint measurements of participants. 

The mean age of the athletes participating in the study was 20.46±1.66, the year of sport was 

5.00±3.69, height 1.66±0.05 m, body weight 50.06±5.65 kg, body mass index 18 .00±1.68 

kg/height2, body fat percentage 22.70±2.33 (%) and skeletal muscle weight 17.56±4.98 (%). 

As a result of the comparison of different sprint tests in our study, no significant difference 

was found in the resting heart rate values per minute before the warm-up (p>0.05). As a result of 

different sprint tests, a significant difference was found at the p<0.05 level in the heart rate 

values per minute during the warm-up before the exercise. When the physiological responses in 

resting conditions were examined before the three different repetitive sprint tests, it was seen that 

there was no difference between the resting heart rate values of the participants. These results 

show that the participants participated in three different repeated sprint tests under similar 

physiological conditions. In addition, there was a significant difference at p<0.05 level between 

the heart rate values per minute during the warm-up before the repeated sprint test. While 

physiological responses are expected to be similar to each other at the same metabolic level both 

at rest and during warm-up [12], it was determined in our study that the value of heart rate per 



International Journal of Early Childhood Special Education (INT-JECSE)  

DOI:10.9756/INTJECSE/V14I5.254 ISSN: 1308-5581 Vol 14, Issue 05 2022 

2456 

 

minute during warm-up differs. The reason for this is thought to be due to the fact that the 

participants are in different branches. 

As a result of the comparison of different sprint tests in this study, no significant difference 

was found in the percentage of performance decline (%) values (p>0.05). When the literature is 

examined, it has been observed that few studies generally support this finding [5,17,18,19,20]. 

In this study, a significant difference was found at the p<0.05 level as a result of different 

sprint tests in the values of the best sprint time, total sprint time and maximal perceived 

difficulty. Table 2 shows that the values of straight repeated sprint test-best sprint time are better 

than Shuttle-repeat sprint test-best sprint test and repeated sprint test with change of direction-

best sprint time. Likewise, it was determined that the values of the straight repeated sprint test-

total sprint time values were better than the shuttle-repeated sprint test-total sprint time and the 

repetitive sprint test with change of direction-total sprint time values. In the literature, a limited 

number of studies examining the performance responses of different repetitive sprint tests and 

findings supporting the findings of this study were found. Ziyagil and İmamoğlu [21] found a 

relationship between repeated sprint test and heart rate, Buchheit et al. [5] state that there is a 

significant difference in favor of the straight-repeat sprint test between the best sprint time and 

total sprint time values obtained from the straight-repeat sprint test (6x25 m) and the 180º-turn 

shuttle-repeated sprint test and Nikolaidis et al. [6] state that the one-way repetitive sprint test 

results in better best sprint time and total sprint time values than the two-change repetitive sprint 

test [22,23]. Compared to the straight repetitive sprint test, as in this study, the reason for slower 

the best sprint time and total sprint time during the repeated sprint test, which is applied as 180º 

one change of direction and 100º four change of direction may be that more time is needed due 

to the application of greater lateral force and more acceleration-negative acceleration during 

deflections [12, 24,25]. Similarly, the fact that the shuttle repeated sprint test results in better best 

sprint time and total sprint time performance than the repeated sprint test with change of 

direction may be because of the increase in time due to the increase in acceleration-negative 

acceleration as the number of direction changes increases [26]. 

In addition, these findings show that straight and repetitive sprint tests with direction change 

are separate (different) motor skills, as it is stated many studies in written sources [17,26,27,28]. 

As a result, although straight, shuttle and repetitive sprint tests with change of direction show 

differences in terms of best sprint time, total sprint time and perceived difficulty, the absence of 

difference in terms of performance decrease percentage and resting heart rate shows that these 3 

tests do not differ in terms of fatigue and physiological-metabolic characteristics. 
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