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Abstract
This study aims to compare the effects of repetitive sprint and calisthenics training methods on athletic
performance improvement. The study was carried out with the voluntary participation of 20 international level
kickboxers. Athletes were randomly assigned into two groups as Repetitive Sprint Training Group (RSTG) (n=10;
̄age: 20, 20±1,32 years) and Calisthenics Training Group (CTG) (n=10; age: 21,20±1,23 years). Athletes
participated in the training of their groups for six weeks, three times a week, every other day. The effects of
training methods on the performance improvement of athletes were examined by measurements and tests
performed at the pre-test (T1), interim-test (T2), and post-test (T3) stages. Athletes' height, body composition
(body weight, body mass index, body fat mass), aerobic endurance (VO2max), peak anaerobic power, and
isometric leg (knee, flexion-extension) strength values (60º/sec- 90º/sec) has been examined. At the end of the
study, the data were analyzed at a 95% significance level. The results of the study revealed that the repetitive
sprint and calisthenics training methods were effective on body composition, aerobic endurance, anaerobic power,
and isokinetic strength parameters (p1<0.05), but the effect level was similar in both training methods (p2>0.05).
Repetitive sprint and calisthenics training methods are both effective in regulating the body composition of athletes
and accelerating aerobic endurance, power, and strength progress, but when designed at similar training intensity,
both methods have similar effects.
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Introduction
Numerous training methods have been designed to
achieve the physical and motor conditions required
to achieve success in sports. As in all sports, athletes
must always be strong and resilient in martial arts
(Chiu et al., 2007; Matsushigue et al., 2009; Pieter,
2009; Yüksek & Ölmez, 2020). This necessity drives
trainers and athletes to think over choosing the
training that best suits their purpose. This situation
can be particularly confusing concerning the
development of aerobic and anaerobic features. For
this reason, this study compared the effects of
calisthenics and repetitive sprint training, two
commonly used high-intensity training methods, on
athletic performance.
The word calisthenics is derived from two Greek
words, "Kàlos" meaning beauty, and "Sthénos"
meaning power. Although Calisthenics was originally
developed in the United States as a series of
bodyweight exercises used to improve the overall
fitness level of girls, later on, it has evolved into a
training culture aimed at improving health and fitness
using body weight (Beecher, 1856; Mark, 1957;

Otzen, 1988). The purpose of this training method is
to improve strength and endurance without the need
for any special equipment and places. In calisthenics
training, bodyweight is used as resistance; since the
exercise intensity can be regulated, it can be used in
many different areas, from military training to
general health improvement (Basso-Vanelli et al.,
2016; Gist et al., 2015; Greulich et al., 2014;
Harman et al., 2008).
Another type of training in which body weight is used
as a training load is running. Among the runs, sprints
are the type with the highest intensity. Bishop et al.
(2011), reported that repetitive sprints (≥10 s)
require performance at the highest possible power
and speed. Repetitive sprint training is associated
with strength, speed, repetitive-sprint ability, and
endurance components and is recommended for
performance improvement (Eniseler et al., 2017;
Fernandez-Fernandez et al., 2012; Taylor et al.,
2015).
This study aims to examine the effects of repetitive
sprint and calisthenics training on the development
of body composition, aerobic endurance, anaerobic
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power, and isokinetic strength related to athletic
performance. The study compared the effects of two
popular training methods on athletic performance
and recommendations were made to sports scientists
and trainers.
Methods
Experimental Approach to the Problem
In the study, pre-test, interim-test, and post-test
were applied to both groups with two-week intervals
(Figure 1). At the end of the study, the changes in
the development of the Repetitive Sprint Training
Group (RSTG) and Calisthenics Training Group (CTG)
were compared within the group (change over time)
and between the groups (RSTG x CTG).

Figure 1: The implementation of the study
Participants
The study was conducted with 20 randomly selected
international level kickbox athletes who volunteered
to participate in the study, 10 in the Repetitive sprint
training group (x̄age: 20,20±1,32 years) and 10 in
the calisthenics group (x̄age: 21,20±1,23 years). All
athletes were informed about the study design and
were explained about the possible benefits and risks
of the research. After expression, all athletes were
given a written informed consent from which was
prepared according to the Declaration of Helsinki.
The study was conducted in compliance with the
ethical principles of the European Convention and the
Helsinki Declaration (ethics principles regarding
human experimentation). It was confirmed by the
Bioethics Commission of the Gazi University (no:
91610558-302.08.01).
Procedures
Athletes were divided into two groups as calisthenics
training group (CTG) and repetitive sprint training
group (RSTG). Athletes participated in the training of
their groups for six weeks, three times a week, and
every other day. Table 1 shows the specifics of the
training programs.
Calisthenics Training: Calisthenics training is
designed according to the Tabata Protocol. This
training protocol consists of a total of 4 sets of 8
moves each, with the principle of 20-second intervals
performed at maximum effort and 10-second stages
of rest. It is stated that high-intensity interval
training at an appropriate level improves anaerobic
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and aerobic energy systems (Tabata et al., 1996). In
the CTG program, sprint, crunches, burpees, plank,
mountain climbing, squats, jumping jacks, and
bicycle crunches were applied respectively for each
session of six weeks of training. The sets of the 6week training program were determined as 4x8 for
the 1st and 2nd weeks, 5x8 for the 3rd and 4th
weeks, and 6x8 for the 5th and 6th weeks, with 1minute rest between sets.
Repetitive Sprint Training: Repetitive sprint is
defined as the ability to apply Repetitive sprints with
minimum recovery time or presenting the best mean
sprint performance of successive sprints (Bishop et
al., 2011). Both straight-line repetitive sprints and
multi-directional repetitive sprints are frequently
used to increase physical capacity in many sports
branches (Buchheit et al., 2012; Koral et al., 2018).
The athletes did the training as four sets in the first
two weeks, five sets in the 3rd and 4th weeks, and
six sets in the last two weeks, with each set of 30
seconds max (all-out effort) loading. A Four-minute
rest period was given between each set.
The repetitive sprint training sessions were held on a
25-meter-long straight running field with 5-meterspaced marker lines (Figure 2). The instructions were
to travel the greatest distance possible in 30 seconds,
making trips of 5, 10, 15 m, etc. During the 4-minute
recovery period, the athletes walked back to the start
line where they waited for the following repetitions
(Koral et al., 2018).

Figure 2. Repeated sprint training
Measurement and Tests
Body Composition Measurements: To determine the
body composition of the athletes, their height, body
weight, body mass index, and body fat mass values
were determined.
The height of the athletes was measured with a
Holtain brand (UK) stadiometer, while body mass
index, and total body fat measurements were
performed using the foot-to-foot bioelectrical
impedance analysis (Tanta Body Composition
Analyzer) at 10.00 AM.
Anaerobic Power measurements: The anaerobic
power performances of the athletes were determined
by Wingate cycle ergometer (Monark Peak Bike 894E). The athletes were warmed up for 5 minutes at
60-80 rpm before the test. After the warm-up, the
saddle, handlebar, and seat height were adjusted for

Ölmez, C. & Akcan, I.O.: Repetitive sprint or…
each athlete. The seat height was adjusted as the
knee angle was 175º in flexion position, while the
athlete's foot was on the pedal with the pedal in its
lowest position. Before the test, 7.5% of the body
weight of the athletes was equally placed on the
weight baskets. When the athletes were ready, the
test was started. The athletes were asked to show
maximum performance for 30 seconds. After the test
started, when the pedaling force reached 150 rpm,
the weight baskets automatically dropped and the
athletes pedaled at maximal speed against the
resistance in the weight baskets (Bar-Or, 1987; Inbar
et al., 1996).
Endurance Measurements: The multistage shuttle
run test was used to assess the aerobic power and
capacity of the athletes. An indoor area was chosen
so that the running test is not affected by the weather
conditions. The test was terminated for the athletes
who could not reach the target line twice in a row and
the VO2max was calculated (Léger et al., 1988).
Isokinetic Strength Measurements: The isokinetic
strength performances of the athletes were
examined using the Biodex S4 isokinetic force
dynamometer (Biodex Medical System Inc, Shirley,
NY, USA). The athletes were asked to use their
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dominant legs during measurement and to hold the
handles on both sides of the device. The athletes
were not allowed to lean forward and hold their
breath during the measurement. The weight of the
extremity to be measured and the lever arm was
calculated for each athlete. The torque was
determined by calculating the effect of gravity using
computer software. The knee extension and flexion
tests were performed with 5 maximal contractions at
two different angular velocities (60o/sec and
90o/sec). Athletes were asked to make 5 trials before
each measurement. The athletes were allowed to
passive rest for 90 seconds between each test. The
peak torque values of the athletes were determined
in the measurements.
Statistical Analysis
The normality and homogeneity were controlled
before the analysis using the Shapiro-Wilk and
Levene test. The Paired Samples T-Test and rate of
change (RC %) was used within the groups, while the
Independent Samples T-Test was used between the
groups. All data were presented as mean, standard
deviation, minimum and maximum (range) values.
SPSS 25 was used for statistical analysis and the
level of significance was set at p<0,05.

Table 1. CTG and RSTG training program
Weeks

Group

Training frequency

Set point

CTG

3

4

RSTG

3

4

CTG

3

4

RSTG

3

4

CTG

3

5

RSTG

3

5

CTG

3

5

1

2

3

4
RSTG

3

5

CTG

3

6

RSTG

3

6

CTG

3

6

RSTG

3

6

5

6

Duration
20 sec. load
10 sec. rest
30 sec. Repetitive
240 sec. rest
20 sec. load
10 sec. rest
30 sec. Repetitive
240 sec. rest
20 sec. load
10 sec. rest
30 sec. Repetitive
240 sec. rest
20 sec. load
10 sec. rest
30 sec. Repetitive
240 sec. rest
20 sec. load
10 sec. rest
30 sec. Repetitive
240 sec. rest
20 sec. load
10 sec. rest
30 sec. Repetitive
240 sec. rest

Load
All Out - Effort
sprint

All Out - Effort
All Out – Effort

sprint

All Out – Effort
All Out – Effort

sprint

All Out – Effort
All Out – Effort

sprint

All Out – Effort
All Out – Effort

sprint

All Out – Effort
All Out – Effort

sprint

All Out - Effort

CTG: Calisthenics training group; RSTG: Repetitive sprint training group

Results
Body mass index, VO2max levels, anaerobic power, and isokinetic strength performances of the athletes were
examined. It was found that there were significant changes in the body composition of the athletes in both groups
(p1<0,05). However, it was determined that the difference between the groups was not statistically significant
and both types of training had a similar effect on athletes (p2>0,05) (Figure 3).
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Figure 3. Changes in RSTG and CTG body compositions
As a result of the athletes' anaerobic power
performances examination, it was found that the
athletes of both groups showed improvement during
the study (p1<0.05). However, this improvement
was at a similar level (p2> 0.05) in both groups
(Figure 4).

Figure 5. Changes in RSTG and CTG VO2max
performances

Figure 4. Changes in RSTG and CTG anaerobic power
performances
In the examination of the endurance performances of
the athletes, it was determined that the athletes of
both groups showed improvement during the study.
In the comparison between the groups, it was
determined that there was no difference between the
1st and 2nd measurement results; However, the
difference between the 3rd measurement results was
statistically significant in favor of RSTG (p2<0,05)
(Figure 5).

As a result of the examinations, it was determined
that the improvement in the isokinetic (60º/sec and
90º/sec) extension strength performance of RSTG
athletes was not significant (p1>0.05), while the
improvement in the flexion strength performances
was significant (p1<0.05). It was determined that
the CTG athletes' improvement in the flexion and
extension strength performances at an angular
velocity of 60º/sec was not significant (p1> 0.05),
while the difference between the 1st and 2nd
measurements results at an angular velocity of
90º/sec was significant (p1 <0,05). In the analysis of
intergroup differences, it was found that the
differences were not statistically significant, and both
training methods had a similar effect on the athletes
(p2> 0.05) (Figure 6).

Figure 6. Changes in RSTG and CTG isokinetic force performances
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Discussion
This study aims to compare the effects of repetitive
sprint and calisthenics training on body composition,
aerobic endurance, anaerobic power, and isokinetic
strength development. The study results revealed
that both the repetitive sprint and calisthenics
training, with similar intensity, were effective both in
short-term, two-week intervals and in a relatively
long period of six weeks. However, the intergroup
comparison findings revealed that repetitive sprint
and calisthenics training in the short (2 weeks) and
medium-term (6 weeks) had a similar effect on
athlete development. Previous studies support our
findings. Thomas et al. (2017), reported that
calisthenics training is an effective and economical
training method for body composition and strength
development. Similarly, Gist et al. (2015), reported
that calisthenics training is an effective training
method for maintaining fitness even in short-term
and low-intensity. It was noted that a comprehensive
program including calisthenics and high-intensity
exercises would be very suitable for maintaining
fitness in moderately trained individuals who do not
have access to equipment (Gist et al., 2015). Harman
et al. (2008), reported that two different calisthenicsbased
military
training
methods,
the
new
Standardized Physical Training (SPT) program, and
the Weight-Based Training (WBT) experiment
program,
can
provide
similar
significant
improvements in military physical performance in a
relatively short (8-week) training.
Studies show that repetitive sprint training provides
physical,
physiological,
and
motor
skills
developments, as in calisthenics training. Campa et
al. (2019), reported that repetitive sprint training is
effective in reducing body fat and increasing motor
skills performance. Similarly, Brocherie et al. (2014),
reported that athletes' strength qualities and
repetitive sprint performances are related to high
muscle mass and low body fat. On the other hand,
the in-group isokinetic strength analysis results
showed that the flexion force exhibited at an angular
velocity of 60º/ sec and 90º/sec was more regular
and higher in RSTG athletes. Previous studies have
reported positive effects of repetitive sprint training
or running-based exercise programs on lower
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extremity flexor and extensor strength in various
sports branches. Eniseler et al. (2012), reported that
basic daily soccer training and weekly competitions
may cause changes in knee strength at high angular
velocities. Newman et al. (2004), on the other hand,
reported that there is a high level of correlation
between isokinetic knee strength and sprint
performance; but there may be different variables
affecting repetitive sprint performance. Nunes et al.
(2016), stated that isokinetic knee strength is
positively associated with sprint and repetitive sprint
performance. Özgünen et al. (2021), reported that,
after 8-week training, the peak moment, work, and
power values of the dominant and non-dominant legs
for both extensor and flexor muscle groups
significantly improved at various angular velocities.
In our study, it was determined that RSTG and CTG
athletes' VO2max levels make progress in 6 weeks.
Also, intergroup comparisons showed that the
progress was higher in RSTG athletes. However,
previous studies have shown that while repetitive
sprint and calisthenics training positively affect
anaerobic-based characteristics, they did not cause
significant progress in aerobic characteristics (Attene
et al., 2015; Gist et al., 2015; Nunes et al., 2016).
This result may be caused due to the differences in
athletes' branches or the differences in their training
programs. It was determined that there are limited
studies conducted with kickboxers. In this respect,
our study will make a significant contribution to the
literature.
Conclusion
In conclusion, 6-week repetitive sprint and
calisthenics training are effective in regulating body
composition, increasing aerobic endurance, and
accelerating the development of lower extremity
power and strength of elite kickboxers, and the
effects of both types of training are similar. Based on
the results obtained from the study and previous
studies, it can be stated that although repetitive
sprint and calisthenics training are different training
methods, when they are designed with similar scope
and intensity, they show similar effects in 6-8 weeks.
The long-term effects of these training methods may
be different; more research is required on the longterm effects of these training methods.
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