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Abstract

Introduction: Calisthenics are resistance exercises that manipulates one’s body weight for resistance and performed 
without using any equipment. These exercises are aerobic and dynamic exercises consisting of various movements to 
increase body flexibility and strength. The purpose of the study was to find out the efficacy of calisthenics training on 
performance of soccer players.

Material and methods: Forty healthy soccer players aging between 18–25 years who actively participating in soc-
cer were randomly assigned to 2 groups. Group-A followed regular soccer training and Group-B received calisthenics 
training along with regular soccer training for 3 days/week for 8 weeks. The outcome measures were 30-yard dash test, 
Illinois agility test, Sit and reach test, Vertical jump, Star excursion balance test and SAI soccer skill tests (30-m running 
with ball test, kicking test and juggling).

Results: The between group results for 30-yard dash test, Illinois agility test, vertical jump, sit and reach test, 30-m 
running with ball test, juggling and anterior reach in star excursion balance test were found statistically significant 
(p < 0.05).

Conclusions: Calisthenics training with regular soccer training improves overall performance of the soccer players by 
achieving more speed, agility, flexibility, kicking accuracy and control on ball.
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Introduction 

Soccer is one of the most popular games worldwide 
[1]. It is a fast-moving and high-intensity sport that requ-
ires the players to engage in longer periods of continu-
ous activity i.e. 90 minutes consisting of two 45-minute 
halves. Although it demands a  range of motor skills, 
such as running, jumping, speeding up and down, drib-
bling, kicking the ball and changing direction [2], the 

most basic skill is the use of the feet and legs to control 
and pass the ball. Optimum performance also requires 
speed, power, balance, agility and flexibility [3]. Soccer 
players frequently perform passing, shooting and drib-
bling activities during the match, and have to maintain 
their balance while running, changing direction rapidly 
and kicking the soccer [4]; therefore, to ensure optimum 
performance while moving and shooting, it is vital that 
the supporting foot is well balanced. Finally, pushing 
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an opponent, dribbling and passing the ball, particularly 
on slippery grass require effective balance control, and 
this can be measured by the star excursion balance test 
[4−7]. 

Soccer requires repetitive motions involving intense 
hamstring extension and contraction, which can lead to 
overuse injuries and impaired performance [8]; hence, 
it is important to maintain hamstring flexibility, which 
can be measured by the sit-and-reach test [2]. Agility 
consists of two components: perceptual decision ma-
king and directional speed control. The goal for deve-
loping agility in soccer is to develop sound movement 
techniques e.g. slowing and accelerating [9], and it can 
be measured by Illinois agility test [10]. 

One key prerequisite is speed, i.e. to be able to per-
form motor actions as quickly as possible, under certain 
conditions. As the power output in sprinting activities is 
impaired by fatigue, soccer-specific speed training tends 
to focus on anaerobic conditioning, resistance training 
and the biomechanics of running [9,10]. Another im-
portant parameter is power, defined as the capability of 
a muscle or group of muscles to move an object. High 
power output is required for sprinting and jumping mo-
vements, and therefore these are essential elements for 
athletic performance in soccer [2]. 

In addition, the most important motor skills in soc-
cer, such as dribbling, shooting and passing, can be 
evaluated by using various sports-specific skill tests, 
such as the Sports Authority of India (SAI) football test, 
McDonald football skill test and Mitchell football test. 
The sports-specific skill and battery tests developed by 
the SAI to evaluate the performance of soccer players 
consist of three separate tasks: 30m run with a ball, kic-
king accuracy and juggling [11]. 

While various training protocols have been imple-
mented for preventing injuries and improving the phy-
sical performance of soccer players [12,13], limited 
literature exists on the effect of calisthenic exercises 
on the performance of soccer players. Calisthenics 
exercises are aerobic and dynamic resistance exerci-
ses that manipulate body weight to provide resistance, 
and which can be performed without using any equ-
ipment. A calisthenic programme consists of a variety 
of movements involving swinging, twisting, jumping, 
kicking and bending, with gymnastic movements, pu-
sh-ups, shuttle, pull-ups, lunges, planks, squats, ste-
p-up, crunches, dips, plyo-jack, burpees, and moun-
tain climber exercises being included in calisthenics 
routines [14,15]. These exercises has been reported to 
be beneficial in improving flexibility, strength, agili-
ty, muscle endurance, cardiovascular fitness, balance, 
coordination, personal vitality and overall prepared-
ness for life. In addition, as the proprioception and 

coordinative movements can be enhanced by activa-
ting different muscle groups, they can be beneficial 
for both rehabilitation and sports training programs 
[6,14,16]. 

Calisthenics has been reported to improve speed, 
agility, strength, body composition, power, balance 
and coordination in athletic populations ranging from 
swimmers [17] and tennis players [6] to kabaddi play-
ers [18]. However, the effectiveness of calisthenic exer-
cises in training soccer players has only been studied 
with regard to body composition [14]. Therefore, the 
aim of the present study was to investigate the efficacy 
of calisthenics training and exercises on various physi-
cal components such as speed, agility, flexibility, power 
and balance, as well as sport-specific skills, in soccer 
players. 

Material and methods

Study Design
The study was designed as a randomized, control-

led and single-blinded (participant blinded) clinical 
trial. Ethical approval was obtained from the Institutio-
nal Ethical Committee, Department of Physiotherapy, 
Guru Jambheshwar University of Science and Tech-
nology, Hisar (letter no. PTY/2021/42). The trial was 
also registered under the Clinical Trials Registry-India 
(CTRI), registration number CTRI/2021/08/035554. 
The study was conducted in accordance with the ethi-
cal standards of the Helsinki Declaration. Informed 
consent was obtained from all participants before inc-
lusion in the study.

Participants 
A total of 40 elite soccer players (30 males, 10 fe-

males) were recruited from Royal Ranger Academy, 
Gurugram. The inclusion criteria comprised good he-
alth, age between 18 to 25 years, and active participa-
tion in soccer at least three days per week for at least 
two years. Both female and male soccer players were 
included in the study. Participants were excluded if they 
had not been involved in any soccer match with in the 
previous 6-8 weeks, or if they had any recent history of 
injury to the lower limbs, any history of neurological, 
musculo-skeletal disorders or systemic disease, were 
uncooperative, or had any other condition that could af-
fect participation in the study. 

The sample size was calculated with G* Power 3.1 
software based on the pilot trial of this study. The level 
of significance (α) was 0.05, power (1-α) was 95% and 
effect size was 2.11. The calculations indicated a mini-
mum group size of six participants [15].
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Procedure
Forty-seven soccer players were initially screened 

for inclusion. Of these, only forty participants who ful-
filled the inclusion criteria were selected for the study. 
The selected players were then randomly allocated into 
two groups of 20 players, viz. Group-A (Control group) 
and Group-B (Experimental group) (Fig. 1), using a lot-
tery method.

Intervention 
 The participants in Group-A performed regular soc-

cer training three times per week for a period of eight 
weeks. The training programme comprised the follo-
wing exercises: stretching the upper and lower limb 
muscle groups (biceps, triceps, hamstring, quadriceps 
and calf muscle), running (five minutes) and jogging 
(15 minutes). The stretching exercises were performed 
as 10 repetitions with a hold duration of 10 seconds for 
each exercise. 

The participants in Group-B followed a calisthenic 
training protocol together with regular soccer training 
three times per week for a total duration of eight weeks. 

The regular training protocol for this group was same as 
for Group-A (controls). 

Calisthenics training protocol
The calisthenic training protocol consisted of three 

phases, i.e. warm up, calisthenics exercises and cool 
down. Before each training session, the participants 
performed a warm-up consisting of brisk walking/jog-
ging for 10 minutes. The calisthenics training included 
a range of exercises, such as standard push-ups, static 
lunges, lower abdominal plank, plank push-up hold, pi-
stol squat progression, plyo-jack, prone superman, V-up 
and mountain climber exercises. The exercises followed 
a progression from week I  to week VIII, as shown in 
Table 1. Rest periods were provided between exercises 
(90 seconds) and sets of exercises (120 seconds) for all 
the sessions of the eight-week calisthenics training. 

After week I and II, the repetitions were increased 
from 10 to 15 for each exercise. Plyo-jacks were added 
in week III. In week IV, the number of sets was incre-
ased from two to three and each exercise was repeated 

Fig. 1.  CONSORT 2010 Flow Diagram
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10 times per set. In week V, superman and V-up exer-
cises were added to the training programme. In week 
VII, the number of repetitions was increased from 10 to 
15 for each exercise, and the mountain climber exercise 
was added. In all classes, a 10 minute cooldown, consi-
sting of brisk walking/ jogging and stretching exercises, 
was performed at the end of each session [6,14,15].

Outcome measures
The physical fitness parameters assessed in this stu-

dy included speed, agility, hamstring flexibility, explo-
sive power, balance and sports-specific skill tests. The 
outcome measures were 30-yard dash test, Illinois agi-
lity test, sit-and-reach test, vertical jump height, star 
excursion balance test, 30m running-with-the-ball test, 
kicking accuracy test and juggling. 

Speed was measured by the 30-yard dash test 
(30YDT) [19], agility was measured with the Illinois 
agility test (IAT) [20], hamstring flexibility was measu-
red by the sit-and-reach test (SRT) [21], explosive po-
wer was measured by vertical jump height (VJH) [22], 
and balance was measured by the star excursion balan-
ce test (SEBT – dominant leg) [23]. 

The sports-specific skill test for soccer was measu-
red using SAI tests. The SAI tests for soccer consisted 
of three tests: 30m running-with-the-ball test, kicking 
test and juggling. The 30m running-with-the-ball test is 
used to measure the speed and control of the soccer, kic-
king accuracy is used to measure the kicking efficiency 
of soccer players, and juggling is used to measure the 
balancing and reaction ability, agility and sense of to-
uch of the soccer [11]. The reliability for the 30-yard 
dash test, Illinois agility test, sit-and-reach test, vertical 
jump height and star excursion balance test has been re-
ported to be good to excellent (ICC = 0.99, 0.98, 0.886, 
0.995 and 0.97 respectively) [19–23]. All the measure-
ments were taken at baseline and after eight weeks, i.e. 
post-training sessions.

Statistical analysis
The statistical analysis was performed using SPSS 

(IBM statistical package for social science) software 
(version 28). Mean, standard deviation, t-value, p-value 
and Cohen’s d value were calculated for all the outcome 
measures. Within-group and between-group compari-
sons were made using the paired t-test and independent 
t-test respectively. The level of significance (p-value) 
was kept at ≤ 0.05.

Results

The demographic data of all the players, including 
age (years), height (metres), weight (kilogrammes) and 
body mass index (kg/m2), are shown in Table 2. The 
baseline comparison of demographic data and outco-
me measures was performed using independent t-test, 
significant difference was observed between both the 
groups.

In the control group (Group A), the results of the 
within-group comparison, carried out using the paired 
t-test (p < 0.05), revealed significant changes over time 
for outcome measures such as Illinois agility test, 30-
yard dash test, sit-and-reach test, vertical jump height, 
SAI test (30m running test and juggling) and SEBT 
(Anterior reach) (Tab. 3). In this case, the calculated 
t-value was greater than the critical or table t-value 
(1.729) for all the outcome measures except for kicking 
accuracy test and SEBT (Posterior, medial, lateral, an-
teromedial, posteromedial, anterolateral, posterolateral 
reach), indicating statistical significance. Neither the 
kicking accuracy test nor the SEBT (Posterior, medial, 
lateral, anteromedial, posteromedial, anterolateral, po-
sterolateral reach) were statistically significant in the 
control group (p > 0.05). 

In the experimental group (Group-B), significant 
improvement was seen during for the Illinois agility 

Tab. 1.  Exercise protocol for 8 week calisthenics training

Exercises Ist IInd IIIrd IVth Vth VIth VIIth VIIIth

1) Push-ups 2 × 10 2 × 10 2 × 15 2 × 15 3 × 10 3 × 10 3 × 15 3 × 15
2) Lower abdominal plank 2 × 10 2 × 10 2 × 15 2 × 15 3 × 10 3 × 10 3 × 15 3 × 15
3) Static lunges 2 × 10 2 × 10 2 × 15 2 × 15 3 × 10 3 × 10 3 × 15 3 × 15
4) Plank push-up hold 2 × 10 2 × 10 2 × 15 2 × 15 3 × 10 3 × 10 3 × 15 3 × 15
5) Pistol squat progression 2 × 10 2 × 10 2 × 15 2 × 15 3 × 10 3 × 10 3 × 15 3 × 15
6) Plyo-jack 2 × 15 2 × 15 3 × 10 3 × 10 3 × 15 3 × 15
7) Superman 3 × 10 3 × 10 3 × 15 3 × 15
8) V-up 3 × 10 3 × 10 3 × 15 3 × 15
9) Mountain climber 3 × 15 3 × 15
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test, 30-yard dash test, sit-and-reach test, vertical jump 
height, SAI test (30-m running test, kicking accuracy 
test and juggling) and SEBT (Anterior reach). In this 
case, the calculated t-value was greater than the critical 
or table t-value (1.729) for all the outcome measures 
except for SEBT (Posterior, medial, lateral, anterome-
dial, posteromedial, anterolateral, posterolateral reach), 
indicating statistical significance. However, the change 
in the SEBT (Posterior, medial, lateral, anteromedial, 
posteromedial, anterolateral, posterolateral reach) was 
not statistically significant (Tab. 4). 

The results of the within-group comparison indicate 
some improvement in speed, agility, explosive power 
and hamstring flexibility in both the control and expe-
rimental group. 

The effect size was calculated using Cohen’s d. 
A value of d = 0.2 is considered a small effect size, 0.5 
a medium effect size and 0.8 a large effect size. Hence, 
if the difference between the two group means is less 
than 0.2 standard deviations, the difference is negligi-
ble, even if it is statistically significant [24]. As a higher 
Cohen’s d value was noted in the experimental group 
(Group-B) than the control group (Group-A), it appears 

that calisthenics exercises had a  greater effect than 
a standard training regimen. 

The between-group comparison was carried out by 
applying an unpaired t-test on mean difference scores 
of outcome measures, such as the 30-yard dash test, 
Illinois agility test, vertical jump height, sit and reach 
test, 30m running-with-the-ball test, juggling and ante-
rior reach in star excursion balance test. The result was 
statistically significant (p < 0.05) (Tab. 5). 

The kicking accuracy test was not found to be sta-
tistically significant (p > 0.05), nor was the star excur-
sion balance test, in the seven directions other than an-
terior reach. For all the outcome measures except for 
kicking accuracy test and SEBT (Posterior, medial, 
lateral, anteromedial, posteromedial, anterolateral, po-
sterolateral reach), the calculated t-value was found to 
be greater than the critical or table t-value (1.686), indi-
cating statistical significance. The calisthenics training 
group (Group-B) demonstrated greater improvement in 
the soccer-specific skills measured by SAI tests than the 
regular soccer training group (Group-A). However, no 
statistically-significant improvement was observed for 
balance or coordination in either group. 

Demographic characteristics/Outcome measures Group-A (n = 20)
(Mean ± SD)

Group-B (n = 20)
(Mean ± SD) p-value

Age (years) 21.10 ± 2.75 20.95 ± 2.01 0.845
Height (m) 1.67 ± 0.07 1.67 ± 0.07 0.770
Weight (kg) 61.50 ± 13.96 60.70 ± 9.21 0.832
Body mass index (kg/m2) 22.04 ± 4.22 21.62 ± 2.44 0.70
30-yard dash test (sec) 4.95 ± 0.44 4.86 ± 0.51 0.558
Illinois agility test (sec) 17.01 ± 0.72 16.92 ± 0.92 0.725
Vertical jump height (cm) 39.86 ± 7.71 38.47 ± 5.89 0.526
Sit and reach test (cm) 29.68 ± 3.78 29.17 ± 3.42 0.654
SEBT-Anterior (cm) 77.29 ± 7.82 80.04 ± 7.14 0.253
SEBT-Posterior (cm) 68.75 ± 8.63 71.90 ± 7.57 0.228
SEBT-Medial (cm) 77.45 ± 8.35 77.58 ± 9.48 0.963
SEBT-Lateral (cm) 50.37 ± 7.56 51.31 ± 9.10 0.725
SEBT-Antero-Lateral (cm) 69.86 ± 6.56 70.68 ± 9.80 0.803
SEBT-Antero-Medial (cm) 86.57 ± 9.18 87.26 ± 8.15 0.755
SEBT-Postero-Lateral (cm) 63.18 ± 6.33 63.36 ± 6.97 0.936
SEBT-Postero-Medial (cm) 80.56 ± 9.59 80.82 ± 11.08 0.932
30-m running with ball test (sec) 5.75 ± 0.39 5.68 ± 0.49 0.637
Kicking accuracy test (No. of correct shots) 6.15 ± 1.50 6.60 ± 1.35 0.325
Juggling (No. of ball touches to body) 19.55 ± 8.17 21.60 ± 6.83 0.395

Tab. 2.  Baseline comparison of demographic characteristics and outcome measures between the groups (n = 40)

SD – Standard Deviation, SEBT – Star excursion balance test
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Outcome measures Baseline
Mean ± SD

After 8 Weeks
Mean ± SD t-value p-value Cohen’s d

30-yard dash test (sec) 4.95 ± 0.44 4.54 ± 0.45 6.400 < 0.001* 0.284
Illinois agility test (sec) 17.01 ± 0.72 16.47 ± 0.72 8.172 < 0.001* 0.298
Vertical jump height (cm) 39.86 ± 7.71 41.73 ± 7.59 –15.213 < 0.001* 0.549
Sit and reach test (cm) 29.68 ± 3.78 31.59 ± 3.81 –10.716 < 0.001* 0.795
SEBT-Anterior (cm) 77.29 ± 7.82 78.35 ± 6.40 –1.766 0.001* 2.686
SEBT-Posterior (cm) 68.75 ± 8.63 69.72 ± 7.73 –0.393 0.690 11.025
SEBT-Medial (cm) 77.45 ± 8.35 79.26 ± 9.63 –0.591 0.511 13.690
SEBT-Lateral (cm) 50.37 ± 7.56 52.62 ± 6.52 –1.004 0.979 10.012
SEBT-Antero-Lateral (cm) 69.86 ± 6.56 68.58 ± 7.34 0.591 0.862 9.665
SEBT-Antero-Medial (cm) 86.57 ± 9.18 86.24 ± 9.50 0.111 0.828 13.548
SEBT-Postero-Lateral (cm) 63.18 ± 6.33 64.29 ± 7.58 –0.475 0.580 10.497
SEBT-Postero-Medial (cm) 80.56 ± 9.59 80.36 ± 11.24 0.066 0.399 13.235
30-m running with ball test (sec) 5.75 ± 0.39 5.21 ± 0.39 6.864 <0.001* 0.351
Kicking accuracy test (No. of correct shots) 6.15 ± 1.50 6.70 ± 1.63 –1.675 0.110 1.468
Juggling (No. of ball touches to body) 19.55 ± 8.17 22.30 ± 6.50 –2.417 0.026* 5.087

Tab. 3.  Within group comparison scores for various physical components and sports specific skills in Control 
Group (Group-A)

*Significant at 95% confidence level (p < 0.05); SD-Standard Deviation; SEBT-Star Excursion Balance Test. 

Tab. 4.  Within group comparison scores for various physical components and sports specific skills in Experimental 
Group (Group-B)

Outcome measures Baseline
Mean ± SD

After 8 Weeks
Mean ± SD t-value p-value Cohen’s d

30-yard dash test (sec) 4.86 ± 0.51 4.27 ± 0.46 10.798 < 0.001* 0.241
Illinois agility test (sec) 16.92 ± 0.92 15.55 ± 0.85 12.609 < 0.001* 0.485
Vertical jump height (cm) 38.47 ± 5.89 42.40 ± 5.73 –12.349 < 0.001* 1.425
Sit and reach test (cm) 29.17 ± 3.42 34.06 ± 3.88 –12.048 < 0.001* 1.817
SEBT-Anterior (cm) 80.04 ± 7.14 84.72 ± 5.41 –5.943 0.001* 3.523
SEBT-Posterior (cm) 71.90 ± 7.57 72.79 ± 7.98 –0.324 0.270 12.336
SEBT-Medial (cm) 77.58 ± 9.48 81.34 ± 8.99 –1.207 0.563 13.931
SEBT-Lateral (cm) 51.31 ± 9.10 51.40 ± 10.21 –0.039 0.079 10.599
SEBT-Antero-Lateral (cm) 70.68 ± 9.80 72.02 ± 10.58 –0.406 0.852 14.740
SEBT-Antero-Medial (cm) 87.26 ± 8.15 86.84 ± 8.63 0.182 0.347 10.471
SEBT-Postero-Lateral (cm) 63.36 ± 6.97 62.34 ± 7.95 0.426 0.901 10.729
SEBT-Postero-Medial (cm) 80.82 ± 11.08 78.91 ± 12.13 0.551 0.641 15.493
30-m running with ball test (sec) 5.68 ± 0.49 4.67 ± 0.50 12.155 < 0.001* 0.371
Kicking accuracy test (No. of correct shots) 6.60 ± 1.35 7.85 ± 1.27 –4.194 < 0.001* 1.332
Juggling (No. of ball touches to body) 21.60 ± 6.83 29.05 ± 8.27 –5.081 < 0.001* 6.557

*Significant at 95% confidence level (p < 0.05); SD-Standard Deviation; SEBT-Star Excursion Balance Test. 
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It was found that the regular soccer training was also 
effective in improving speed, agility, flexibility, explo-
sive power and strength; however, not much improve-
ment was seen on sports specific skills and balance. In 
contrast, the calisthenics training group (Group-B) de-
monstrated improvement in all the variables, together 
with all sports-specific skills for soccer except balance. 
These results indicate that supplementation of the re-
gular soccer training protocol with calisthenic exerci-
ses can result in greater improvements in sport-speci-
fic skills, which may further help in improving overall 
sports performance. 

Discussion 

The aim of this study was to determine whether sup-
plementing of eight-week regular soccer training with 
calisthenics training would improve various physical 
parameters, viz. speed, agility, hamstring flexibility, ba-
lance, explosive power and sports-specific skills, in soc-
cer players. Our findings indicate that the combined pro-
gram yielded a significant improvement in the 30-yard 
dash test and vertical jump height, which suggest that 
speed and explosive power were improved in soccer 
players who underwent calisthenics training. A possible 
reason for this may be an increase in maximal muscle 
force, which further improves muscle power and results 

in improved vertical jump height. Indeed, calisthenics 
training is known to exploit the adaptation of stretch-
shortening cycles through the neuromuscular system, 
which further helps to increase speed [25]. 

Furthermore, a significant improvement in the Illino-
is agility test was also observed among the calisthenics 
group, suggesting that this group demonstrated greater 
agility compared to the control group. These changes 
may be attributed to specific neural adaptations, incre-
ased motor unit recruitment and improvement in the co-
ordination of the involved muscle groups [16]. 

Hamstring flexibility was also significantly incre-
ased in the calisthenics group compared to the control 
group, which may be due to the joints being stretched 
and bent under the body’s own power and load. It has 
also been proposed that calisthenics exercises also help 
strengthen joints, drawing blood to the soft tissues, he-
aling them and maintaining the ideal range of motion, 
which can further increase the flexibility of hamstring 
muscle [25]. Calisthenic exercises are performed under 
body weight, and involve repeated short muscle con-
tractions while performing various movements such as 
jumping, bending, twisting, swinging and kicking; the-
se are known to increase strength and flexibility. 

Our present findings are in line with those of ano-
ther study on swimmers in 2019. It was found that the 
calisthenics training was effective in improving body 
composition, flexibility, speed, agility, strength and 

Tab. 5.  Between group comparison scores for various physical components and sports specific skills

Outcome measures Group-A (n = 20)
Mean ± SD

Group-B (n = 20)
Mean ± SD t-value p-value

30-yard dash test (sec) 0.41 ± 0.28 0.58 ± 0.24 –2.107 0.021*
Illinois agility test (sec) 0.55 ± 0.30 1.37 ± 0.49 –6.455 < 0.001*
Vertical jump height (cm) –1.87 ± 0.55 –3.94 ± 1.43 6.046 < 0.001*
Sit and reach test (cm) –1.91 ± 0.80 –4.89 ± 1.82 6.742 < 0.001*
SEBT-Anterior (cm) –1.06 ± 2.69 –4.68 ± 3.52 3.655 < 0.001*
SEBT-Posterior (cm) –0.97 ±11.03 –0.89 ± 12.34 –0.020 0.492
SEBT-Medial (cm) –1.81 ± 13.69 –3.76 ± 13.93 0.446 0.329
SEBT-Lateral (cm) –2.25 ± 10.01 –0.09 ± 10.60 –0.661 0.256
SEBT-Antero-Lateral (cm) 1.28 ± 9.67 –1.34 ± 14.74 0.663 0.256
SEBT-Antero-Medial (cm) 0.34 ± 13.55 0.43 ± 10.47 –0.023 0.491
SEBT-Postero-Lateral (cm) –1.11 ± 10.50 1.02 ± 10.73 –0.637 0.264
SEBT-Postero-Medial (cm) 0.20 ± 13.24 1.91 ± 15.49 –0.376 0.355
30-m running with ball test (sec) 0.54 ± 0.35 1.01 ± 0.37 –4.120 < 0.001*
Kicking accuracy test (No. of correct shots) –0.55 ± 1.47 –1.25 ± 1.33 1.579 0.061
Juggling (No. of ball touches to body) –2.75 ± 5.09 –7.45 ± 6.56 2.533 0.008*

*Significant at 95% confidence level (p < 0.05); SD-Standard Deviation; SEBT-Star Excursion Balance Test. 
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balance in swimmers, when performed on stable or 
unstable grounds [17]. In addition, Gist et al. [26] found 
that high-intensity calisthenics training may be helpful 
in improving speed, agility, aerobic and anaerobic ca-
pacity in moderately-trained army cadets without using 
any equipment. 

Our findings indicate statistically significant im-
provements in speed, agility, hamstring flexibility and 
explosive power among the participants within both the 
control (soccer training) and experimental (calisthenics 
training) groups. However, the between-group compa-
rison revealed greater improvements in speed, agility, 
explosive power, hamstring flexibility in the calisthe-
nics group compared to controls. 

In addition, neither group demonstrated any signi-
ficant improvement in any direction in the star excur-
sion balance test, except in anterior reaching direction 
or activity. This indicates that calisthenics training was 
not effective in improving the balance of soccer play-
ers. These results contradict those of a previous study 
which indicated improvement on balance in calisthenics 
training groups [6, 17]. Genc [6] found that calisthenics 
exercises proved to be effective in improving static and 
dynamic balance in tennis players, and Bayrakdar et al. 
[17] concluded that calisthenics were effective in im-
proving static and dynamic balance in swimmer follo-
wing exercises performed on stable or unstable ground.

Our present results also indicate a greater improve-
ment in the sports-specific skills (kicking efficiency, jug-
gling control on soccer) in the calisthenics training group 
than the regular soccer training group. This suggests that 
calisthenics training was effective in improving sports-
specific skills, such as kicking efficiency and juggling 
control of the soccer. This improvement may be due to 
the exercises involving only body weight, requiring a full 
range of motion and utilizing almost all the muscles of 
the body. In addition, calisthenics training improves the 
probability of detecting limb-segment position for a cer-
tain tracking-trajectory task and also enhances proprio-
ception i.e. accuracy of joint-position sense [6,25]. These 
may be the reasons why the calisthenics training group 
demonstrated a  greater improvement in sports-specific 
skills than the regular soccer training group. 

Our findings indicate that including the calisthe-
nics training program with regular soccer training can 
improve the performance of the soccer players, more 
specifically, by achieving more speed, agility, jumping 
ability, and soccer control. Hence, calisthenics training 
appears to be quite effective in improving various 
physical components such as speed, agility, explosive 
power, hamstring flexibility and sports-specific skills. 
Therefore, calisthenics exercises should be considered 
as a part of regular training for soccer players. Further-
more, coaches and players should be counselled about 

the benefits of calisthenics exercises on physical fitness 
parameters and sports-specific skills of soccer players. 
These improvements in fitness components obtained 
in response to calisthenics exercises may enhance the 
overall performance of players and reduce the chance 
of injuries.

This study does have two limitations: COVID-19 
restrictions prevented the possibility for follow-up, and 
therapist blinding was not possible. In future, studies 
with longer training durations, and follow-up studies to 
determine the effects of calisthenic intervention on in-
jury rate and prevalence are recommended. 

Conclusion 

Implementing calisthenic exercises three times in 
a week for a period of eight weeks together with soc-
cer training provides additional benefits by improving 
important physical parameters, such as speed, agility, 
explosive power, balance, hamstring flexibility and 
sports-specific skills among soccer players. Hence, it 
can be said that including a  calisthenics training pro-
gram alongside regular soccer training can improve the 
overall performance of the soccer players by achieving 
more speed, agility, flexibility, kicking accuracy, jum-
ping ability and soccer control. 

Acknowledgment
The authors are grateful for the support and cooperation 
of all players who participated in this study.

Funding
This research received no external funding.

Conflicts of interests
The authors have no conflict of interest to declare.

References

1.	 Sporis G, Jukic I, Ostojic SM, Milanovic D. Fitness 
profiling in soccer: Physical and physiologic charac-
teristics of elite players. J Strength Cond Res. 2009; 
23(7): 1947-53. 

2.	 Dave V, Sharma A, Patel R, Prajapati U, Varma M. Ef-
fect of stretching, eccentric strengthening and neural 
slider on bio-motor ability of footballers with ham-
string tightness: A  Randomized Controlled Trial. J 
Med Sci Clin Res. 2019; 7(5): 759-70. 

3.	 Castaner M, Barreira D, Camerino O, Anguera MT, 
Canton A, Hileno R. Goal scoring in soccer: A polar 
coordinate analysis of motor skills used by Lionel 
Messi. Front Psychol. 2016; 7(806): 1-10. 



Advances in Rehabilitation, 2022, 36(2), 23–31 31

4.	 Erkmen N, Taskin H, Sanioglu A, Kaplan T, Ba-
sturk D. Relationship between balance and functional 
performance in Football players. J Hum Kinet. 2010; 
26(1): 21-9. 

5.	 Bressel E, Yonker JC, Kras J, Heath EM. Comparison 
of static and dynamic balance in female collegiate soc-
cer, basketball and gymnastics athletes. J Athl Train. 
2007; 42(1): 42-6.

6.	 Genc H. Effect of the Calisthenics Exercises on Sta-
tic and Dynamic Balance in Tennis Players. Int J Appl 
Exerc Physiol. 2020; 9(3): 2322-3537.

7.	 Evangelos B, Georgios K, Konstantinos A, Gissis I, 
Papadopoulos C, Aristomenis S. Proprioception and 
balance training can improve amateur soccer player’s 
technical skills. J Phys Educ Sport. 2012; 12(1): 81-9.

8.	 Williams JG, Gard HI, Gregory JM, Gibson A, Au-
stin J. The effects of cupping on hamstring flexibility 
in college soccer players. J Sport Rehabil. 2019; 28(4): 
350-3. 

9.	 Little T, Williams AG. Specificity of acceleration, ma-
ximum speed and agility in professional soccer play-
ers. J Strength Cond Res. 2005; 19(1): 76-8. 

10.	Tiwari LM, Deol NS. Effect of diurnal variation on 
the performance of selected motor fitness components 
of soccer players. Int J Res Economics Soc Sci. 2016; 
6(9): 218-28. 

11.	Khatun A. A comparative study on soccer skill perfor-
mance between rural and urban football players in Od-
disa. Int J Adv Educ Res. 2017; 2(2): 49-52.

12.	Akbari H, Sahebozamani M, Daneshjoo A, Khorasa-
ni MA. Effect of the FIFA 11+ programme on vertical 
jump performance in elite male youth soccer players. 
Montenegrin J Sports Sci Med. 2018; 7(2): 17-22. 

13.	Kilding AE, Tunstall H, Kuzmic D. Suitability of FI-
FA’s “The 11” training programme for young football 
players impact on physical performance. J Sports Sci 
Med. 2008; 7(3): 320-6.

14.	Cigerci AE, Genc H. The Effect of Calisthenics Exer-
cises on Body Composition in Soccer Players. Prog 
Nutr. 2020; 22(1): 94-102. 

15.	Thomas E, Bianco A, Mancuso EP, Patti A, Tabac-
chi G, Paoli A, et al. The effects of a calisthenics tra-
ining intervention on posture, strength and body com-
position. Isokinet Exerc Sci. 2017; 25(3): 215-22. 

16.	Srivastava R, Sakthignanavel D, Singh V. Effect of Pi-
lates exercise, calisthenics exercise and combination 

of Pilates and Calisthenics exercise on flexibility & 
strength of school boys. Int J Manag, Econ Soc Sci. 
2013; 2(2): 75-7. 

17.	Bayrakdar A, Demirhan B, Zorba E. Effect of calisthe-
nics exercise on stable & unstable ground on body fat 
percentage & performance in swimmers. MANAS J 
Soc Stud. 2019; 8(3): 2979-92. 

18.	Marwat NM, Aslam H, Hussain A, Hassan H, As-
ghar  E, Zafar A, et al. Calisthenics training: effects 
on physical fitness (coordination, flexibility and en-
durance) of kabaddi players. PalArch’s J Archaeology 
Egypt/Egyptology. 2021; 18(1): 5212-20.

19.	Altmann S, Ringhof S, Neumann R, Woll A, 
Rumpf  MC. Validity and reliability of speed tests 
used in soccer: A systematic review. Plos One J. 2019; 
14(8): 1-38.

20.	Kutlu M, Yapici H, Yilmaz A. Reliability and validity 
of a new test of agility and skill for female amateur 
soccer players. J Hum Kinet. 2017; 56(1): 219-27.

21.	Sporis G, Vucetic V, Jovanovic M, Jukic I, Omrcen D. 
Reliability and factorial validity of flexibility tests for 
team sports. J Strength and Cond Res. 2011; 25(4): 
1168-76. 

22.	Rosell DR, Marquez FF, Custodio RM, Garcia JM. 
Traditional vs. sport specific vertical jump tests: relia-
bility, validity and relationship with the legs strength 
and sprint performance in adult and teen soccer and 
basketball players. J Strength and Cond Res. 2016; 
31(1): 196-206.

23.	Plisky PJ, Gorman PP, Butler RJ, Kiesel KB, Under-
wood FB, Elkins B. The reliability of an instrumented 
device for measuring components of the star excursion 
balance test. N Am J Sports Phys Ther. 2009; 4(2): 
92-9. 

24.	Lakens D. Calculating and reporting effect sizes to fa-
cilitate cumulative science: a practical primer for t-t-
ests and ANOVAs. Front Psychol. 2013: 863.

25.	Kaya OD, Duzgun I, Baltaci G, Karacan S, Colako-
glu F. Effects of Calisthenics and Pilates Exercises on 
Coordination and Proprioception in Adult Women: 
A Randomized Controlled Trial. J Sport Rehabil. 2012; 
21(3): 235-43. 

26.	Gist NH, Freese EC, Ryan TE, Cureton KJ. Effects 
of low-volume, high-intensity whole-body calisthe-
nics on army ROTC cadets. Mil Med. 2015; 180(5): 
492-8. 


