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Abstract

Purpose: This study aims to study the impact of the eight-week high-intensity interval
training implemented by the national track and field team on some motor skills by gender.

Technique and method: The study involves 17 male and 16 female athletes ages 18 to 26 who
currently pursue an active sports life in the Turkish national crosscountry teams. The
anaerobic strength, agility, vertical and horizontal jump values, and sprint skills of the
athletes in the study were measured.

Findings: Through statistical assessment, it was found that while there was a significant
increase in the Wingate test, it was not significant in terms of gender. It was also found that
while significant decreases took place in the right-foot jump, left-foot jump, right-foot
vertical jump, left-foot vertical jump, double-foot vertical jump, Illinois agility test, and sprint
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test values, there were no significant differences based on gender.

Conclusion: The study suggests that an eight-week high-intensity interval training boosts the
anaerobic capacities of young female and male national cross country athletes and improve
performance parameters such as jump and vertical jump performance, agility, and sprint.

Keywords: Athlete, Motoric feature, HIIT
1. Introduction

Athletics, the core of the Olympic Games, is considered to bring significant contributions to
basic athletic stamina as well as to motoric features. Athletics has also been reported to
improve the cardiovascular and respiratory systems. In addition, it appears to enhance basic
motoric features such as speed, strength, stamina, dexterity, and dynamism in children and
have positive effects on the physical development of individuals in adolescence (Biger, 2009).

Athletic games among women are similar to those among men. The Heptathlon for women or
the Decathlon for men is the events combining running, jumping, and throwing races. Cross
country running and races and road running races are regarded as the types of training
running people in the athletics sport engage in outside the season. Running, which is part of
athletics, refers to races against other competitors and against time over various pre-defined
distances.

Athletics is believed to be the oldest of all sports branches and one of the ones attracting the
greatest interest. It is divided into two main categories: track running and road running. Track
running is based on the principle of covering a given distance at the fastest speed. All running
is measured using a time measurement device called “a chronometer” (Yapici & Ersoy,
2015).

In athletics, athletes use several training techniques to ensure the development of motoric
features. Many researchers seem to have generated a number of variables that can be used in
determining the exercise intensity of athletes doing endurance training (Sjodin et al., 1982;
Hill, 1993; Billat, 2001; Revan et al., 2008). If the trainings used to improve VO2max and
their impact are investigated, it appears that quite a number of methods and practices are
available. It was found that high-intensity interval training is primarily effective in boosting
endurance performance (Lindsay et al., 1996; Laursen & Jenkins, 2002; Smith et al., 2003).
In addition, the method of interval training, which is decisive in terms of stamina and other
physiological parameters, ensures repeated use of the ATP-PC stocks. This provides sufficient
stimuli in the energy capacity of the ATP-PC system and helps relieve muscle fatigue since
anaerobic glucose is not used in a large amount. Regular adjustment of the exercise time and
the rest period ncreases and improves anaerobic glucose maximally. In interval studies
containing resting with long duration, many repetation and short pause, oxygen carrying
system becomes difficult and increases in aerobic system.

HIIT is a training method useful in boosting an athlete’s performance and increasing his or
her capacity level. Interval training is also a type of workout where low-intensity exercises or
full rest periods are scattered between short repetitions made above the lactate threshold or
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the peak speed/strength. The relevant literature suggests high-intensity interval training to be
a method which allows athletes to go through less strain or to engage in more comprehensive
workout. Consequently, this property of high-intensity interval training can reduce stress and
help manage time and can allow for more stimuli to accumulate than in other forms of
exercise. This type of training helps meet the particular requirements of this sports branch
and sustain high-intensity stimuli with less physiological strain (Laursen & Buchneit, 2019).

Research shows that HIIT, which has recently become popular, can improve aerobic capacity,
anaerobic capacity, and simultaneous metabolic functions over a two-week period of six
workout sessions (Barker et al., 2014). It is appealing since, compared to conventional
workout programs, it uses time with higher economy and efficiency and boosts aerobic and
anaerobic capacity, metabolic functions, and physical performance (Bayati et al., 2011;
Greeley et al., 2013).

Following previous research, this study examined the changes due to HIIT in some physical
motoric features of a group of female and male national athletes who have won acclaim in
international competitions.

2. Material Method

The study involves 16 male and 15 female national cross country athletes with at least a
Balkan championship who all volunteered to participate. They were first informed about the
scope of the study in detail. They were then asked to indicate whether they would like to
participate, and if so, to sign a form of consent. The participants who were in the training
group implemented a high-intensity interval training program three days a week in addition to
the regular training for their individual branch. The pretest and posttest measurements of the
athletes were carried out at Ataturk University Laboratory of Physical and Physiological Test
Measurement. In addition, an approval was obtained from Agri Ibrahim Cecen University
Scientific Research Ethics Board on 30.04.2021.

2.1 Research Design

The study lasted eight weeks, and the participants implemented HIIT three days per week
during this time. The human body can adjust to training programs neurologically and
physiologically, and this holds valid for the variability of many parameters. The human body
adjusts some of its motoric features in 2 to 6 weeks, and it has been reported that after the
body reaches a certain level, improvement in aerobic and anaerobic capacity follows
(Sucjomel et al., 2018; Del Vecchio et al., 2019). Horizontal jump test, Wingate anaerobic test,
single- and double-foot jump test, single- and double- vertical jump test, Illinois agility test,
and sprint test values were obtained from the participants at the beginning and at the end of
the study.

2.2 Training Program

The participants in the training group implemented a HIIT on three days of the week and
continued the regular training for their individual branches on the other days. The workout
session, which lasts for about 1 hour and 15 minutes, involves a 15-minute warm-up at the
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beginning and a 15-minute cool-down at the end. The training program was sustained at a

medium level over a period of 8 weeks.

The HIIT implemented by the national crosscountry athletes over 8 weeks is demonstrated in

Table 1 below.

Table 1. 8 weekly HIIT

Movement Duration Number of Repetitions | Rest

10 x 400 - 10 Productive rest 1/3
Sprint run 30 m 10 10 seconds
High Jumping 30 seconds - 10 seconds
Reverse Crunch 10 seconds 10 10
Jumping Jacks 30 seconds - 10 seconds
High Knees Running in place 30 seconds - 10 seconds
Squat Jumping 30 seconds - 10 seconds
Touch toes - 15 10 seconds
Lunges - 10 10 seconds
Butt Kicks - 25 meters 10 seconds

2.2.1 Vertical Jump Test

The vertical jump test measurements of the participants were conducted using the smart jump
vertical jump measuring mat of a Smart Speed brand device. The participants stepped on the
jumping mat in their athletic clothes and shoes. They were asked to jump on the mat as high
as they could after squatting down at 90° degrees with their hands at their waist and standing
on both feet (Loturco et al., 2020). Each participant was given two rounds and the chance to
take a rest of up to 3 minutes between the rounds for maximum performance. The higher
value was recorded as his or her vertical jump.

2.2.2 Wingate Anaerobic Strength and Capacity Test

The Wingate anaerobic strength test was conducted using a mechanic ergometer connected to
a computer (Monark Ergomedic 984 E, Pike Byke, Finland). After they were informed about
the test in detail, the subjects were asked to warm up for 5 minutes at a 60 to 70 W workload.
A load that is equivalent to 7.5% of the BW of every subject was determined and placed on
the basket of the bicycle. The saddle height was adjusted, and their feet was fixed to the
pedals using clips. The subjects were asked to reach the maximal pedal speed in 3 or 4
seconds before the application of the load, and then the load on the basket was taken and the
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resistance from the weight was directed to the pedals. They were asked to sustain the pedal
speed for 30 seconds once the test started. The subjects were motivated verbally during the
test. This test was only held once. The instant peak power (IPP) (the highest power recorded
in the initial 5 seconds), the anaerobic power (ANP) (the average power in the initial 5
seconds), and the anaerobic capacity (ANC) (the average power measured over the 30
seconds) were calculated through computer software. The fatigue index (FI) was calculated
using the formula FI = [(First 5-second power — Last 5-second power)/First 5-second power]
x 100 involving the average power values recorded during the first and last five seconds.

2.2.3 Illinois Agility Test

The test racetrack, which was 5 m in width and 10 m in length and consisted, in the middle,
of three cones placed on a flat line with a 3.3 distance between them, was installed inside an
indoor sports hall with a synthetic floor. The test consisted of a slalom run, 40 m of which
was flat, and 20 m was between the cones, and which involved 180° turns at every 10 meters.
Two gate photocell electronic chronometer systems with 0.01-second sensitivity (Tiimer
Elektronik Ltd., Turkey) were placed at its start and finish. The subjects were introduced to
the racetrack and given the necessary instructions prior to the test, and they were then
allowed to run 3 to 4 trials at a slow pace. Following this step, the subjects were asked to
make warm-up and stretching exercises at a slow pace they chose for 5 to 6 minutes. The
subjects exited the test racetrack at its start line in face-down position and with their hands
touching the ground at the shoulder level. The racetrack finish time was recorded in terms of
seconds. The test was run once only.

2.2.4 30 m Sprint Test

The repeated anaerobic sprint test consists of 10 x 30 meters along with a 10-second test
between every two sprints. The Newtest 300 (Finland) test battery was used to determine the
repeated sprint test skills of the participants. The start photocell started measuring as soon as
the athletes began their race 1 meter behind it, and the finish photocell recorded the distance
run in terms of horizontal jump test.

2.2.5 Horizontal Jump Test

Splash test data and device setup were performed in accordance with the recommendations of
the company that produced the device. Optojump is widely used in vertical and horizontal
jump tests and reliability studies have been carried out. In this test, the athletes were asked to
jump to the determined horizontal direction targets by keeping their hands free, knees in full
extension and the body in an upright position with the maximum possible speed. Athletes
made 3 trials with right, left and double feet each and the best performance was recorded.
Jump data were taken as right foot, left collar and double foot. Pulling the knees during the
flight portion of the jump was recorded as an incorrect move (Santos at al., 2014).

2.3 Statistical Analysis

The SPSS 22.00 program operating on Windows 10 was used to analyze the data obtained in
the study. Repeated Measures ANOVA analysis was used to examine the sex variation in the
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variables obtained from the female and male athletes during the pretest and posttests, and the
level of significance was found to be p < 0.05.
3. Findings

The national athletes participating in the study were analyzed as the high-intensity interval
training group. The data obtained through the analysis were presented as pre-training and
post-training within the training group.

Table 2. Repeated measurements ANOVA analysis results for the comparison of the
measurement results of the national athletes in the study

Measurement Sex Pretest Posttest p (time) p (time X sex)
Female 1422.02+538.75 | 1535.5+573.69

Horizontal 182 7196
Male 1505.014637.47 | 1582.09+550.6
Female 531.42+151.31 646.33+£134.73

Wingate aneorobic test average power .000 134
Male 527.58+109.23 602.93+112.61
Female 334.67+173.47 260.87+130.19

Horizontal right foot .004 197
Male 220+98.58 190.38+59.12
Female 340.2+184.11 243.13+109.65

Horizontal jump left foot .000 574
Male 346.69+174.82 271.81+124.83
Female 330.47+177.16 249.27+106.32

Horizontal jump double-foot .000 535
Male 372.75+£209.98 312.38+193.22
Female 652.53+£225.09 516.4+195.01

Vertical jump right foot .000 .090
Male 862.56+294.77 781.81+£258.51
Female 674.73£180.87 543.73£173.68

Vertical jump left foot .000 .558
Male 873.06+£395.78 761.94+338.56
Female 656.8+221.16 522.274202.3

Vertical jump double-foot .000 .057
Male 752.13+£266 700+216.24
Female 26.0+1.69 24.4+1.43

Illinois agility test .000 287
Male 26.51+1.54 25.45+1.32
Female 4.52+0.22 4.43+0.27

30 m sprint test .004 .360
Male 4.27+0.28 4.09+0.17
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An analysis of Table 2 reveals that there is no significant variation over time between the
pretest and posttest values of the horizontal jump measurements (p > 0.05) and that the time x
sex variation is not statistically significant (p < 0.05). The Wingate test results show that
while a significant increase took place between the pretest and the posttest (p < 0.05), the
time X sex variation is not statistically significant (p > 0.05). In the right foot jump, left foot
jump, right foot vertical jump, left foot vertical jump, double-foot vertical jump, Illinois test,
and sprint test scores, it appears that while there took place a significant decrease by time
between the pretest and the posttest (p < 0.05), the time x gender variation is not statistically
significant (p > 0.05).

4. Discussion

This study investigated whether an eight-week HIIT impacted the jump, vertical jump, sprint
speed, agility, and anaerobic performance of young national athletes.

HIIT which has become popular in recent years since it yields better results in improving
aerobic capacity, anaerobic capacity, physical fitness, and body composition than other types
of exercise, has been reported to be appealing to more people and to bring about change in
shorter time than moderate-intensity workout (Sperlich et al., 2011). HIIT, which is
implemented in athletics and other sports branches, has been found to improve the speed
performance of athletes (Akilveren, 2018; Gokkurt, 2019; Howard & Stavrianeas, 2017;
Sperlich et al., 2011; Wong et al., 2010). The contemporary literature emphasizes that
high-intensity interval workout is one of the effective training methods used by athletes to
boost physical performance and metabolic activities (Gibala & Mcgee, 2012). The capacity of
athletes to adjust their movements, overcome physical limitations, change direction with
speed, and preserve body position depends on their level of agility (Asadi, 2012; Giinay &
Siktar, 2017). Other studies indicate that high-intensity interval workout impacts agility
performance and thus parallel the findings in our study.

High-intensity interval training has been reported to produce more muscle fiber and to boost
both aerobic and anaerobic capacity since it stimulates the cardiovascular and respiratory
systems (Karp, 2000; Gillen et al., 2010; Gharah et al., 2014). To illustrate, Aykor and
Donmez (2017) applied the method of high-intensity interval training for 24 athletes. Their
results indicate a significant increase in the anaerobic capacity of the athletes. Another,
similar study reports that 30 sedentary males ages 17 to 25 achieved a significant increase in
their anaerobic strength values by engaging in high-intensity interval training three days a
week over a period of six weeks (Giirbiiz, 2013). Sajedi (2017) found a significant
differentiation between the averages of the Wingate pretest and posttest working groups,
which parallels the conclusion from our research. While many researchers argue that
high-intensity interval training generally targets aerobic capacity, other authors claim that it
boosts both aerobic and anaerobic capacity (Arazi et al., 2017; Howard & Stavrianeas, 2017).

Canacan (2014) identified the elements of successful athletic performance as leg muscle
power and vertical jump performance. As an example of this, in a study on elite young
athletes, Kobal et al. (2017) found a significant increase in the dynamic power and vertical
jump levels at the end of various combinations of interval training. Anil et al. (2011) showed
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based on their pretest and posttest results that an eight-week training program is effective in
terms of vertical and horizontal jumps, 30 m sprint speed performance, elasticity, and body
intensity, leading to improvements. The tests conducted as part of our study overlap with their
vertical jump and sprints tests; however, while Anil (2001) found a significant increase in
horizontal jump performance, our study identified no such change.

In conclusion, the HIIT program was found to have enhanced the anaerobic capacity of the
young national athletes and to have improved their athletic performance level, which involves
motoric features such as vertical jump performance, agility, and speed. Nevertheless, it can be
suggested that this training program has no effect on the horizontal jump level and that this
might be related to the duration and method of training. An analysis of Table 2 reveals that
there is no significant variation over time between the pretest and posttest values of the
horizontal jump measurements (p > 0.05) and that the time x sex variation is not statistically
significant (p < 0.05). The Wingate test results show that while a significant increase took
place between the pretest and the posttest (p < 0.05), the time x sex variation is not
statistically significant (p > 0.05). Furthermore, it is possible to argue that the high-intensity
interval training is economic in terms of time and should be part of the training programs for
other sports branches. The results indicate that the jumping properties of the athletes who
make the group of athletes significantly improved both in women (right foot pretest:
334.67+173.47 cm; right foot posttest: 260.87+130.19 cm; left foot pretest: 340.2+184.11 cm;
left foot posttest: 243.13+109.65 cm; double-foot pretest: 330.47+£177.16 cm; double-foot
posttest: 249.27+£106.32 cm; p < 0.05) and in men (right foot pretest: 220+98.58 cm; right
foot posttest: 190.38+59.12 cm; left foot pretest: 346.69+174.82 cm; left foot posttest:
271.81£124.83 cm; double foot pretest: 372.75+209.98 cm; double-foot posttest:
312.38+193.22 cm; p < 0.05) at the end of eight weeks, but that no significant differences in
performance were found between the sexes. The results also show that at the end of the
eight-week high-intensity interval training, the vertical jump scores of both women (right foot
pretest: 652.53+£225.09 cm; right foot posttest: 516.4£195.01 cm; left foot pretest:
674.73+180.87 cm; left foot posttest: 543.73+173.68 cm; double-foot pretest: 656.84221.16
cm; double-foot posttest: 522.274202.3 cm; p < 0.05) and men (right foot pretest:
862.56+294.77 cm; right foot posttest: 781.81+258.51 cm; left foot pretest: 873.06+395.78
cm; left foot posttest: 761.944+338.56 cm; double foot pretest: 752.13+266 cm; double-foot
posttest: 700+£216.24 cm; p < 0.05) improved, but that no differences surfaced in relation to
the sex factor. The test results suggest that a rise took place in the anaerobic performance of
both female (Wingate pretest: 531.42+£151.31 W; Wingate posttest: 646.33+134.73 W, p <
0.05) and male (Wingate pretest: 527.58+109.23 W; Wingate posttest: 602.93+112.61 W; p <
0.05) athletes in the study. Moreover, the agility and sprint test results suggest that both
female (agility pretest: 26.0+1.69 s; agility posttest; 24.4+1.43 s; sprint pretest; 4.52+0.22 s;
sprint posttest: 4.43+0.27 s; p < 0.05) and male (agility pretest: 26.51+1.54 s; agility posttest:
25.45+1.32 s; sprint pretest: 4.27+£0.28 s; sprint posttest: 4.09+0.17 s; p < 0.05) athletes
displayed improvement in their performance.

The eight-week high-intensity interval training program was found to have no impact on the
horizontal jump performance of either female (horizontal jump pretest: 1422.02+538.75 cm;
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horizontal jump posttest: 1535.5+£573.69 cm; p < 0.05) or male (horizontal jump pretest:
1505.01£637.47 cm; horizontal jump posttest: 1582.09+550.6 cm; p < 0.05) athletes and not
to lead to a sex difference.
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