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Abstract. The aim of this research was to examine the effects of a 6-week off-season
period on body composition and muscle fitness in young soccer players. A total of 48
young soccer players, randomly selected for the experimental group-EG (n=24; Age:
16.83£1.14 years; Height: 175.35+6.68 cm) and control group-CG (n=24; Age:
16.80£1.19 years; Height: 178.18+6.97 cm) took part in this research. The variables of
body composition (body mass, body fat mass and BMI) and muscle fithess (CMJ,
CMJAS, 20m sprint, slalom test and slalom test with ball) were measured. The first
testing session (TS1) took place immediately after the end of the competition period.
The second testing session (TS2) was after 2 weeks and the third testing session (TS3)
was after 6 weeks from the beginning of the preparation period. Statistically significant
differences were found after TS2 and TS3 in all the variables (p<0.05) except in the
variables of agility (slalom test and slalom test with a ball) in CG. A significant
difference in the experimental group after TS2 was found in the 20m sprint (p<0.05)
and after TS3 in body mass (p<0.05), body fat mass (p<0.05), BMI (p<0.05) and the
20m sprint (p<0.05). An effect size analysis showed significant increases after TS2
between EG and CG in the variable body fat mass (ES=-0.73, moderate) and significant
decreases in the variable CMJAS (ES=0.60, moderate). Significant increases after TS3
between EG and CG were found in the variable body fat mass (ES=-0.93, moderate) and
significant decreases in both the variable of jumping performance CMJ (ES=0.81,
moderate) and CMJAS (ES=0.91, moderate).
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INTRODUCTION

Soccer is one of the most complex sports in the world, being played in every country
without exception, which depends on many variables such as body composition muscle
fitness and others (Tumilty, 1993). Depending on sport to sport, body composition is
different due to performance expectations and specific training (Carbuhn, Fernandez,
Bragg, Green, & Crouse, 2010). The technical skills and physical fitness of each player in
soccer significantly affect match performance (Kutlu, Yapici, Yoncalik, & Celik, 2012)
and the use of both of these skills in training would produce an extremely effective
performance in a game such as soccer (Little & Williams, 2007).

Each soccer season is generally based on three periods: the preparation period,
competition period and off-season or transition period. In most important soccer leagues, a
standard season lasts approximately 10-11 months, and they have only one cycle of these
periods, but in some European countries, national championships are played on the principle
of autumn-spring. For this reason, these leagues contain two cycles of the preparation,
competition and off-season (transition) period. The off-season period can last for about 4-7
weeks for teams that do not participate in the top-class soccer league, and coaching during this
period comes down to the individual training of the players themselves (Slettalokken &
Rannestad, 2014). In a game such as soccer, players during the off-season period most often
participate in a periodized strength and conditioning program to maintain their performance
(Minett, Binkley, Weidauer, & Specker, 2017).

The transition or off-season period is a period of reduced stress and a very important time
to start the recovery of mental and physical performance after an exhausting competition
season (Garcia-Pallarés, Garcia-Fernandez, Sanchez-Medina, & Izquierdo, 2010). This phase
of reduction or complete training cessation after the end of the competitive season has been
defined as detraining (Mujika & Padilla, 2000a) and can be divided into short term - less than
4 weeks, and long term - more than 4 weeks (Mujika, & Padilla, 2000b). At the start of the
preparation period, the effects of non-training can affect how players prepare during this phase
and it can be determined how much detraining affects the performance of soccer players
(Kraemer et al., 2004).

In soccer, there are only a few papers that focused on the off-season period. The
research shows that recreational players and untrained individuals in a period of three to six
weeks of non-training during the transitional period do not show any changes in the
variables of aerobic capacity and muscle strength (Mujika & Padilla, 2000b; Izquierdo et
al., 2007). On the contrary, a decrease in physical fitness is logical after such a period in
professional athletes who have a relatively higher level of physical fitness than recreational
athletes (Mujika & Padilla, 2000a; Koundourakis et al., 2014). The significance of this
research is to see how long players can be passive, whether the optimal break of two weeks
is enough to not affect their form and what the differences are in body composition and
muscle fitness between the players who spend their transition period passively and those
who practice at least three times a week, including high intensive interval training, strength
exercise training and training of small sides games. The aim of this research was to examine
the effects of 6-week detraining on body composition and muscle fitness during the off-
season period in young soccer players.
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METHODS
The sample of participants

Forty-eight male young soccer players participated in this study and were divided into two
groups: the experimental group (EG) consisted of 24 participants (Age: 16.83+1.14 years;
Height: 175.35+6.68 cm) and the control group (CG) which also consisted of 24 participants
(Age: 16.80+1.19 years; Height: 178.18+£6.97 cm). Healthy, non-injury participants were
included in this research over a period of six months. The participants voluntarily took part in
this research which was carried out in accordance with the Declaration of Helsinki. Approval
from the parents/guardians and from the club was obtained for all the participants, as during
the course of this research they were under 18 (age rank: 15-18 years). All the participants,
parents and clubs were informed of the purpose of the investigation.

Testing protocol

The first testing session (TS1) or initial measurement took place immediately after the end
of the competition period. The second testing session (TS2) or transit measurement was after 2
weeks, and the third testing season (TS3) or final measurement was at the beginning of the
preparation period for the forthcoming season 6 weeks after the program. For all the test
sessions, the participants were instructed to avoid any activities for a 24-hour period before
their lab visit. Before testing, the participants performed a basic 20-minute warm-up protocol
consisted of 10 min of light running and 10 min of dynamic stretching. All tests were
performed on an artificial grass sports field and each testing session had an identical execution
protocol.

The experimental group of soccer players followed the special training program (active
period) while the control group did not participate in any training program (passive period)
during the six weeks in the off-season period. The experimental group performed a total of 18
trainings (3x6) in the off-season period. Each week training order was the same, with a
standard warm-up procedure following high-intensity interval training specially designed for
each participant (HIIT), strength exercises or small-sided games (SG) with proper intensity.
The intensity of training was monitored using polar heart rate monitors (Polar Team Pro; Polar
Electro, Kempele, Finland) and supervised by team coaches.

The sample of variables
Body composition

During all the testing sessions, measurements of body mass (kg), body fat mass (kg) and
Body Mass Index-BMI (kg/m?) were taken for each participant - using a multi-frequency
bioelectrical impedance analyzer (InBody 770, Biospace Co. Ltd, Seoul, Korea).
Measurements of body height were carried out with an anthropometer to within a 0.1 cm
(anthropometer according to Martin).

Evaluation of explosive power

Jumps are usually applied for the purpose of testing explosive power, due to the short
duration and intensity of movement (Cormie, Mcguigan, & Newton, 2011; Jezdimirovic,
Joksimovi¢, Stankovi¢, & Bubanj (2013). The sample of the measuring instruments used to
evaluate explosive power included a set of two tests (Bosco, Luhtanen, & Komi, 1983): the
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countermovement jump (CMJ) and the countermovement jump with arm swing (CMJAS).
All participants were asked to perform three maximal jumps of each test with 30 s pauses
between each repetition and 5 min breaks between the performances of each individual test.
The evaluation of vertical jumping was carried out on a flat surface using a system of
electric photocells (Optojump, Microgate, Bolzano, Italy) which displayed excellent
validity and reliability when testing these types of jumps (Glatthorn et al., 2011) and the
highest jump of the three was taken as data for the statistical analysis of each jump.

Evaluation of speed

The participants were required to perform three maximum effort sprints of 20 meters
(Mendez-Villanueva et al., 2011). The participants performed three sprints separated by 3
minutes of rest and the fastest performance was included as data for the statistical
analysis. A system of photocells was set at the starting line and at a distance of 20m
(Witty, System, Microgate, Bolzano, Italy). The system of photocells was set athip height
for all the participants so as to ensure that only one part of the participant’s body passed
through the gate (Yeadon, Kato, & Kerwin, 1999).

The evaluation of agility

The evaluation of agility was carried out using the slalom test, with and without the
ball (Sporis, Juki¢, Milanovi¢, & Vuceti¢, 2010). The test was described previously by a
group of authors (Milanovi¢, Sporis, Trajkovi¢, James, & Samija, 2013). Six cones were
set up 2m apart, the first cone 1m away from the starting line. The player started to run as
fast as possible constantly changing direction from right to left, and after he reached the
last cone the player made an 180" turn and went on running the slalom back to the starting
line. Measurements of the results were carried out using a system of photocells (Witty,
System, Microgate, Bolzano, Italy), while all of the equipment was set up according to
the guidelines and recommendations of authors who worked with these systems of
tracking results (Yeadon et al., 1999).

Statistical analysis

The statistical analysis included descriptive statistics, a univariate analysis of variance
with repeated measures (ANOVA) and the Bonferroni post-hoc test in order to determine
whether there was a statistically significant difference between the groups on the tests.
Mainzstandard deviation was calculated for all the variables of the experimental and
control groups. The magnitude of differences between the experimental and control
groups in the initial, transit and final measurement was measured with effect size (ES)
analyses and interpreted as: trivial < 0.20; small = 0.2-0.59; moderate = 0.60-1.19; large
= 1.20-1.99; very large > 2.0 (Hopkins, Marshall, Batterham, & Hanin, 2009). An effect
was deemed unclear if the confidence intervals overlapped the threshold for substantial
positive and negative values (+0.20 standardized units) (Hopkins et al., 2009). The level
of statistical significance was set at p<0.05, an all of the data were processed using the
statistical package IBM SPSS (version 22.0; Inc., Chicago, IL, USA).
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RESULTS

Table 1 presents the values of body composition and muscle fitness of all the
participants in the experimental group and shows the results of the ANOVA which
indicates the differences between the testing sessions. No significant differences were
observed in the experimental group between TS1 and TS2 except in the variable 20m
sprint (3.05+£0.12 vs 3.10+0.14). However, significant differences were found between
TS1 and TS3 in body mass (66.03+8.18 vs 66.69+7.83), body fat mass (8.26+2.45 vs
8.95+2.57), BMI (21.42+1.81 vs 21.64+1.69) and the 20m sprint (3.05+0.12 vs 3.14+0.13).
Between TS2 and TS3 significant differences were found in body mass (66.11£7.99 vs
66.69+7.83) and BMI (21.44+1.73 vs 21.64+1.69). There were no significant differences in
the jumping performance or agility test in any testing sessions in the experimental group

Table 1 The differences between the testing sessions — the experimental group

Variables TS1 TS2 TS3 ANOVA
p
Body mass (kg) 66.03+ 8.18 66.11+ 7.99  66.69 + 7.83%® 0.003
Body fat mass (kg) 8.26+ 245 854+ 251 8.95 + 2,572 0.002
BMI (kg/m?) 2142+ 181 2144+ 1.73 21.64 + 1.69% 0.004
CMJ (cm) 3376+ 275 33.79% 297 3348+ 2.69 0.555
CMJ AS (cm) 4050+ 346 40.09+ 3.20 40.24 + 2.93 0.383
20m sprint (s) 3.05+ 0.12 3.10% 0.142 3.14 £ 0.132 0.000
Slalom test (s) 588+ 0.11 5.81+ 0.30 5.82 + 0.18 0.225
Slalom test with a ball (s) 9.88+ 0.81 9.84+ 0.67 9.83 + 0.68 0.935

Legend: ? - significant change from TS1; ® - significant change from TS2;
CMJ - countermovement jump; CMJAS - countermovement jump with arm swing;
TS1 - initial measurement; TS2 - transit measurement; TS3 - final measurement

CMJAS (39.64+4.60 vs 36.95+4.20) and the 20m sprint (3.07+£0.10 vs 3.16+0.14).
Between TS2 and TS3, significant differences were found in body mass (69.91+7.84 vs
70.73+7.92), body fat mass (10.37£2.50 vs 11.27+2.39), BMI (21.97+1.58 vs 22.23+1.55)
and CMJ (31.89+3.65 vs 30.96+3.48). There were no significant differences for the agility test
in any testing sessions.

Table 2 The differences between the testing sessions — the control group

Variables TS1 TS2 TS3 ANOVA
p
Body mass (kg) 69.15+ 7.72 69.91 + 7.84° 70.73 + 7.92® 0.000
Body fat mass (kg) 9.19 + 2.13 10.37 + 2.502 11.27 + 2.39%® 0.000
BMI (kg/m?) 21.73+ 157 2197 + 1.58? 22.23 + 1.55% 0.000
CMJ (cm) 33.15+ 3.61 31.89+ 3.65° 30.96 + 3.48% 0.000
CMJ AS (cm) 39.64 + 4.60 37.69 + 4.67° 36.95 + 4.20° 0.000
20m sprint (s) 3.07+ 010 3.12+ 0.102 3.16 + 0.142 0.000
Slalom test (s) 590+ 0.15 593+ 0.24 5.90 + 0.26 0.845
Slalom test with a ball (s) 9.99+ 0.34 9.98+ 0.67 9.89 + 0.57 0.762

Legend: @ - significant change from TS1; ® - significant change from TS2;
CMJ - countermovement jump; CMJAS - countermovement jump with arm swing;
TS1 - initial measurement; TS2 - transit measurement; TS3 - final measurement
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Based on the result in Table 2 which contains the values for all the participants in the
control group, significant differences were found between TS1 and TS2 in body mass
(69.1547.72 vs 69.91+7.84), body fat mass (9.19+2.13 vs 10.37+2.50), BMI (21.73+1.57
vs 21.974£1.58), CMJ (33.15+3.61 vs 31.89+3.65), CMJAS (39.64+4.60 vs 37.69+4.67)
and the 20m sprint (3.07+0.10 vs 3.12+0.10). Significant differences were found between
TS1 and TS3 in body mass (69.15+7.72 vs70.73£7.92), body fat mass (9.19+£2.13 vs
11.2742.39), BMI (21.73+£1.57 vs 22.23+1.55), CMJ (33.15+3.61 vs 30.96+3.48),

Table 3 presents the differences between the experimental and control group in all the
testing sessions. There were no significant differences between the EG and CG at the initial
measurement. Significant differences between EG and CG at the transit measurement were
found in body fat mass p = 0.015 (ES=-0.73, moderate) and CMJAS p=0.043 (ES=0.60,
moderate). The effect size shows small significant decreases in body mass (ES=-0.48, small),
CMJ (ES=0.55, small) and the slalom test (ES=-0.44, small). Significant differences between
the EG and CG at the final measurement were found in body fat mass p=0.002 (ES=-0.93,
moderate), CMJ p=0.007 (ES=0.81, moderate) and CMJAS p=0.003 (ES=0.91, moderate).
The effect size shows small significant decreases in the body mass (ES=-0.51, small) and
slalom test (ES=0.40, small).

Table 3 The differences between the experimental and control group in all the testing sessions

Initial measurement

Variables EG CG MD p ES (95% CI)

Body mass (kg) 66.03 + 8.18 69.15 + 7.72 -3.12 0.181 -0.39 (-0.96 to 0.19)
Body fat mass (kg) 826+ 245 9.19 + 213 -0.93 0.130 -0.41 (-0.97 t0 0.17)f
BMI (kg/m?) 2142 + 181 21.73 £+ 1.57 -0.32 0.514 -0.18 (-0.75 to 0.39)
CMJ (cm) 3376 £+ 2.75 33.15 + 3.61 0.61 0.515 0.19 (-0.38 t0 0.75)
CMJ AS (cm) 4050 + 3.46 39.64 + 460 0.86 0.472 0.21 (-0.36 t0 0.78)
20m sprint (s) 3.05+ 0.12 3.07 * 0.10 -0.02 0.566 -0.18 (-0.75 to 0.39)
Slalom test (s) 588+ 0.11 590 =+ 0.15 -0.02 0.508 -0.15 (-0.72 to 0.42)
Slalom testwithaball (s) 9.88+ 0.81 9.99 + 0.34 -0.11 0.538 -0.19 (-0.75 to 0.38)

Transit measurement

Variables EG CG MD p ES (95% CI)
Body mass (kg) 6611+ 7.99 6991+ 7.84 -380 0103  -0.48 (-1.05t0 0.10)°
Body fat mass (kg) 854+ 251 1037+ 250 -1.83 0.015 -0.73 (-1.30 to -0.14)™
BMI (kg/m?) 2144 + 1.73 2197+ 158 -0.53 0.266 -0.32 (-0.88 to 0.25)
CMJ (cm) 3379+ 297 3189+ 365 190 0.063 0.55 (-0.04 to 1.12)f
CMJ AS (cm) 40.09 £ 3.20 37.69+ 467 240 0.043 0.60 (0.01to 1.17)"*
20m sprint (s) 310+ 014 312+ 010 -002 0572  -0.16 (-0.73to 0.41)
Slalom test (s) 581+ 030 593+ 024 -0.12 0.112 -0.44 (-1.01to 0.14)"

Slalom test withaball (s) 9.84+ 0.67 9.98+ 0.67 -0.14 0.490 -0.21 (-0.77 to 0.36)
Final measurement

Variables EG CG MD p ES (95% CI)
Body mass (kg) 66.69 + 7.83 70.73+ 7.92 -4.04 0.082 -0.51 (-1.08 to 0.07)"
Body fat mass (kg) 895+ 257 1127+ 239 -2.32 0.002 -0.93 (-1.51 to -0.32) ™
BMI (kg/m2) 2164+ 169 2223+ 155 -058  0.192 -0.36 (-0.93 to 0.21)
CMJ (cm) 3348+ 2.69 3096+ 3.48 2.52 0.007 0.81 (0.21to 1.39)*
CMJ AS (cm) 4024 + 293 36.95+ 420 3.29 0.003 0.91 (0.30to 1.49)*
20m sprint (s) 314+ 013 3.16+ 0.14 -0.02 0.683 -0.02 (-0.59 to 0.55)
Slalom test (s) 582+ 0.18 590+ 0.26 -0.08 0.204 -0.40 (-0.97 to 0.18)"

Slalom test with a ball (s) 9.83+ 0.68 9.89 + 0.57 -0.06 0.742 -0.10 (-0.66 to 0.47)
Legend: EG - experimental group; CG - control group; MD - main difference; ES - effect size;
Cl — confidence interval; T - small; i - moderate
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DIScuUsSION

The aim of this research was to examine the effects of a 6-week detraining on body
composition and muscle fitness during the off-season period between the young soccer
players who spent their transition period passively and those who practiced at least three
times a week, including high-intensity interval training, strength exercise training and
training of small side games. The off-season period is very useful for players and coaches to
recover and to “prepare” for the following season (Silva, Brito, Akenhead, & Nassis, 2016).

Based on the present findings, during the off-season period soccer players add extra
kilograms of body fat mass and decrease their physical parameters. The soccer players
that followed the special training program achieved lower results of body measurements
compared to the players that did not follow any organized training program. At the end of
the 2-week and 6-week detraining period, significant increases in body mass, body fat
mass and BMI were evident in the control group. These results were similar to those
mentioned by other researchers (Ostoji¢, 2003; Hoshikawa et al., 2005; Reinke et al.,
2009). No significant differences in body composition were observed after 2 weeks in the
experimental group, but after 6 weeks of detraining significant increases in all variables
of body composition were evident. An increase in body mass and body fat mass which
has been observed after the off-season period is consistent with the other literature
(Sotiropoulos, Travlos, Gissis, Souglis, & Grezios, 2009; Koundourakis et al., 2014; Requena
et al., 2017). Significant differences between two groups ware found in body fat mass
p=0.015 (ES=-0.73, moderate) after a 2-week program and after a 6-week in the same
variable p=0.002 (ES=-0.93, moderate). The increased body mass in our study could be
attributed to reduced training stress during the detraining period. All of the above studies
were performed including adult soccer players in contrast with our study where the
participants were young soccer players. Unlike in our study, other authors reported that
after 4 weeks of detraining there were no significant differences in body mass between the
measurements of youth soccer players (Vassilis et al., 2019). In addition, one study reported
non-significant differences in body mass and the BMI between the initial and final
measurement of young soccer players after 6 weeks of detraining (Melchiorri et al., 2015).

Vertical jumping and sprinting performance show significant differences in CMJ,
CMJAS and the 20m sprint in the control group after 2 weeks and 6 weeks of detraining.
These findings are in agreement with the previous study (Caldwell & Peters, 2009). In the
experimental group, vertical jumping performance did not change between the three testing
sessions performed, but sprinting performance has a significant increase. These findings are
in agreement with the other studies in young soccer players (Amigo, Cadefau, Ferrer,
Tarrados, & Cusso, 1998) and semi-professional players (Caldwell & Peters, 2009).
Significant differences between two groups ware found in CMJAS p=0.043 (ES=0.60,
moderate) after a 2-week training program and after a a6-week p=0.003 (ES=-0.91,
moderate) and CMJ p=0.007 (ES=0.81, moderate) after 6-week. These results are similar
to those of previous studies (Ostoji¢, 2003; Caldwell & Peters, 2009; Koundourakis et al.,
2014). Nevertheless, some studies (Requena et al., 2017) did not find significant changes in
vertical jumping between the groups. There were no significant differences in sprinting
performance between the groups in any testing sessions and these findings are in agreement
with some studies (Requena et al., 2017). Unlike our results, the research found a
significant decrease in the 20m sprint after the off-season period (Koundourakis et al.,
2014). The results of this study demonstrated that the players in the experimental and the
control groups did not show a significant increase or decrease on the agility test (the slalom
test and slalom test with a ball) within a 6-week time period.
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CONCLUSION

The results of this study showed that the amount of body fat increased as vertical
jumping decreased after a specified training program lasting 6 weeks during the off-
season period. Obviously, the players from the experimental group demonstrated better
values of maintaining their sports form. A 6-week training program period including high
intensity interval training, strength exercises and training involving small sides games, as
used in this study, seems sufficient to maintain physical parameters and parameters of
body composition (not after 6 weeks) of players and to let them start the preseason period
with a good level of physical fitness. This study also provides useful information for
coaches to design a special training program to maintain physical performance and stop
changes in body composition in the off-season period and avoid very long periods of
complete rest (no more than 2 weeks) at the end of the season.
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PROMENE U TELESNOJ KOMPOZICLJI I MISICNOM FITNESU
TOKOM PRELAZNOG PERIODA MLADIH FUDBALERA

Cilj ovog istrazivanja je da se ispitaju efekti 6-nedeljnog prelaznog perioda na telesnu kompoziciju
i misiécnom fimesu mladih fudbalera. Ukupno 48 mladih fudbalera, nasumicno podeljenih u
eksperimentalnu grupu-EG (n=24; uzrast: 16.83+1.14 godina; visina: 175.35+6.68cm) i kontrolnu
grupu-CG (n=24; uzrast: 16.80+£1.19 godina; visina: 178.18+6.97cm) ucestvovalo je u ovom
istraZivanju. Varijable za procenu telesne kompozicije (telesna teZina, telesne masti i BMI) i misicnog
fitnesa (CMJ, CMJAS, 20m sprint, slalom test i slalom test sa loptom) su mereni. Prvo testiranje
(TS1) obavljeno je neposredno nakon zavrsetka takmicarskog perioda. Drugo testiranje (TS2) je bilo
nakon 2-nedelje i trece testiranje (TS3) je bilo nakon 6-nedelja na pocetku pripremnog perioda. Na
osnovu statisticke analize (ANOVA sa ponovljenim merenjima) statisticka znacajnost je pronadena
posle TS2 i TS3 u svim varijablama (p<0.05) osim u varijablama agilnosti (slalom test and slalom
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test sa loptom) kontrolne grupe. Statisticka znacajnost eksperimentalne grupe posle TS2 pronadena
je samo u varijabli 20m sprint (p<0.05), a posle TS3 u telesnoj tezini (p<0.05), telesnim mastima
(p<0.05), BMI (p<0.05) i 20m sprint (p<0.05). Analiza velicine efekta pokazala nam je znacajna
smanjenja posle TS2 izmedu EG i CG u varijabli telesnih masti (ES=-0.73, umerena) i znacajna
uvecanja u varijabli CMJAS (ES=0.60, umerena). Znacajna smanjenja posle TS3 izmedu EG i CG je
pronadeno u varijabli telesne masti (ES=-0.93, umerena) i znacajna uveéanja u oba parametra
skakckih sposobnosti CMJ (ES=0.81, umerena) i CMJAS (ES=0.91, umerena).

Kljuéne reci: telesna kompozicija, misicni fitness, prelazni period, prestanak treniranja



