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Seasonal Body Composition Variations
in Adolescent Soccer Players
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SUMMARY: The aim of this study was to examine seasonal variations in body composition in adolescent soccer players. A total
of 64 young male soccer players (aged 14—18 years) were recruited for this research. Body composition was assesseoklsatgahe Bi
impedance analysis. The variables were body mass, body fat, muscle mass, fat free mass, total body water, BMI, body fat %, basi
metabolic rate. Body mass did not change across the three measurement occasions. Body fat mass and body fat % sigrgéchntly cha
between test intervals£p.05). There were no significant differences in other variables between measurements performed during the
season. In conclusion, body fat has changed significantly from the start of the season to the end of the competitivedpéagueiti
soccer players, in accordance with earlier studies.
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INTRODUCTION

A great number of scientific studies have focused 0p008), Japanese (Hoshikaetal., 2005), Spanish (Casajls,
physiological demands of soccer by performing physiologic@l001) Singapore (Azigt al, 2005) and Turkish (Kutlat al,
measurements (Bangskoal, 2007). Using time — motion 2007) players. In elite soccer, previous research has shown
analysis, it has been demonstrated that elite players typicaiyat percent body fat and body mass values differ greatly
cover a total distance of 9 — 12 km during a game (Mbat, between goalkeepers and the other outfield positions (Reilly,
2003). The maintenance of fitness during a season is a k#)08). Caldwell & Peters (2009) have investigated seasonal
target for every team (Koutedakis, 1995) but this is a compleariations in fitness among semi-professional football players
process reflecting the diverse physical demands of the garaad found significant decline in the level of fitness from the

end of the season to the beginning of the new one. Ostojic

Many factors are important for the success in soccdound that body fat content of elite professional soccer players
However, the importance of body composition in soccesignificantly dropped during the conditioning and competitive
remains speculative. Over recent years, certain anthropomepiégiod and increased during the off-season. In addition, Ostojic
and fitness characteristics were identified that significantlg Zivanic (2001) pointed out the importance of body fat in
contribute towards success in soccer (Caréh@l, 2009). soccer. The aforementioned authors stated that when body fat
The measurement of body composition in elite soccer playessntent decreases during the season, players became faster.
has received widespread attention especially with respect to
playing positions and to the description of changes across the  Although seasonal changes have been investigated in
playing season (Cossio-Bolafies al., 2012). Body elite and professional male and female soccer players and in
composition in soccer players is likely to change during theollegiate teams pre and postseason and in starters and
course of the competitive season as a result of training amenstarters, there is a paucity of research involving adolescent
competition, habitual activity and diet (Ostojic, 2003). players who experience considerable additional employment

demands that may limit their capacity for more regular training

Seasonal changes in body composition were previousiyd conditioning. The aim of this studperefore, was to
studied among professional English (Thomas & Reilly, 197 dvestigate the seasonal variations in body composition of
Dunbar & Power, 1997; Wallacet al, 2007; Clarket al, adolescent soccer players over a 12-month period.
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MATERIAL AND METHOD

Participants. A total of 64 young male soccer players (age@easonal ConditioningPlayers had their usual technical/
14-18 years) were recruited (Table 1). Written informethactical sessions during the week. Seasonal conditioning took
consent was obtained from the players and their parents. pliice twice a week, mostly on Tuesday and Thursday lasting
participants were from a professional soccer club arg®—120 minutes each. Sessions 1-18 consisted of: 40 % high-
completed on average 10 h of combined soccer training aintensity distance running small-sided games and 25 % sprint
competitive play per week. The experimental protocand agility-based drills and 20 % leg muscle strength training
received approval from the Institutional Ethics Committeéplyometrics) and 15 % tactical training/set plays; flexibility
from the Faculty of Sport and Physical Education, Universityxercises were also performed (5-minute warmup/5-minute
of Novi Sad. cool-down).

Measurements.Body height was measured under standard From week 18 to the end of the season, conditioning
conditions. The InBody 230 (Biospace Co. Inc., Seoul, Southaining was only performed on a Wednesday. In order to
Korea) Bioelectrical Impedance Analyzer (BIA) was used. Thiselp keep the players fresh and prevent fatigue, the intensity
foot-to-foot, hand-to-hand and hand to-foot contact device usasd duration of conditioning training was reduced in the
two stainless-steel foot pad electrodes mounted on a platfosecond half of the season. Aerobic and anaerobic training
scale and two stainless steel handles to allow for TetrapolarBtensity in these sessions was reduced.
point tactile electrode system. The platform scale uses a sin-
gle load cell to measure body mass (which with a measureSthtistical Analyses.Data were analyzed using the SPSS
stature) and calculate body mass index (BMI). Body fairogram (SPSS version 20.0, Chicago, IL). M&&D were
percentage is determined using a summation of segmental leahculated. A repeated-measures analysis of variance
analysis to determine total lean body mass, fat mass, g@dNOVA) was applied to examine if there were differences
ultimately the proportion of fat to total weight mass fractionamong the different time points in each dependent variable.
The subjects entered the testing area and removed their shieen F ratios were significant, post hoc comparisons of means
and socks and wore only light clothing. Positioned on the Imvere performed with Bonferroni's multiple comparison tests.
Body 230, the age, sex, and stature were entered. The InB&tgtistical significance was accepted at@O05.
230 displays a visual cue (photo) how and when to hold the
handles during the impedance measure. We registered the
following body composition variables: fat-free massRESULTS
percentage of fat mass (BF%), muscle mass, body fat mass,
total body water (TBW), BMI and Basal metabolic rate (BMR).
Body mass did not change across the three

Training program during season measurement occasions (Table Il). Mean body mass ranged

from 68.8 kgt 9.1 (T1) and 69.7 kg 7.9 (T3). Body fat
Preseason Conditioning.Training during preseason mass significantly changed between test intervals and ranged
consisted of 6 sessions per week. The session lasfesm a low of 6.51 (T3) and a high of 7.70 (T2) (Table II).
approximately 120-150 minutes. Throughout the training
conditioning sessions in weeks 1 — 2 of the preseason, the  Body fat percent at time 3 was significantly lower
training consisted of 50 % aerobic conditioning (distanceompared with time 2 (g 0.05). Time 2 was higher than
running) and 20 % of high-intensity short sprint drills andime 1, however without statistical significancex.05);
agility-based drills; also 20 % muscle strength training, legehere were no significant differences in other measurements
and upper body weight training (free weights and machimerformed during the season.
weights) and functional training and 10 % tactical training.

More(_)ver, during all preseason training SeSSiO”% warm gghle 1. Basic descriptive statistics of adolescent soccer players.
exercises were performed regularly with stretching after a,

L . . 15.840.8
warmup and at the end of training sessions. The conditioning ~
training sessions for preseason weeks 3-7 consisted of 1 ight 178.546.2
% aerobic conditioning and 25 % high-intensity shuttle- VO 52.1£2.04
running and_2$ % small sided games; als.ollo % basic musc@Xperience (years) 63426
strength training and 25 % tactical training. Moreover, 6 ,
Training (min_week-1) 405+126

friendly games were also played.
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Table II. Body composition during season in adolescent soccer players.

Tl T2 T3

MeantSD Mean+SD MeantSD
Body mass 68.8149.1 69.56+8.9 69.77£7.9
Body fat mass 7.42+3.43 7.70+2.87 6.51+2.23*
Muscle mass 34.884+4.60 35.196+4.956 36.11+4.85
TBW 44.9345.507 45.27+5.866 46.25+5.75
Fat free mass 61.38+7.576 61.86+8.096 63.26+7.89
BMI 21.38+2.23 21.70+2.025 21.61+1.66
BF % 10.64+3.74 11.04+3.43 9.4243.19*
BMR 1695.86+163.58 1770.2712+248.54 1736.24+170.53

*- significantly different from T2; T1 — first measurement; T2 — second measurement; T3 — third measurement; BF% - percentage
of fat mass, TBW - total body water, BMR - Basal metabolic rate

DISCUSSION

The purpose of this study was to investigate seasonal  Morphological characteristics are important for high

variations in body composition of adolescent soccer playdgyel performance in soccer (Reidyal, 2000). Body mass

over a 12-month period. The main finding of the presefid not change significantly among the 3 measurements.
study was that body fat content of elite professional socdep the other hand, body fat was reduced significantly after
players significantly dropped during the competitive perioth€ transition period and remained relatively constant
and increased during the transition period. The valuddroughout the competitive period. This could be due to the
obtained for body composition are similar to thosé&act that lean body mass was increased, because soccer
previously reported. Previous estimates of fat values haRkyers were involved in strength training programs during
ranged between 7.9 % and 19.3 % (Waital, 2011), while competition period. This is in line with Casajus and recently

~11 % seems broadly normal for elite players (Rico-Sankalapotharakogt al (2011). Lean body mass and muscle
1998; Rienzkt al, 2000; Ostojic). mass were higher towards the end of season compared to

the beginning which could be due to a conditioning program

Burkeet al (1986) and Reilly suggested that footbalthat is composed of total conditioning, with the continuous
players can accumulate body fat in the off-season and Igivelopment of aerobic capacity, power and speed, designed
weight more during pre-season training time than in oth& maintain and improve fitness with associated benefits in
periods. However, despite the fact that preseas@ﬁdy composition. However, some studies did not find
conditioning phase is the most intensive, soccer players§asonal variations in body composition Clatlkal and
our study lost more fat during the competitive phase th#iz et al, from several measurements in professional
conditioning period, reaching lowest levels at the end &hnglish Premier League and Singapore players. @taak
the season. It could be speculated that the reason wiafed this this may be due to the poor reliability of data
intensive training and competition schedules, dietary habfgllection method (Bioelectric impedance analysis) while
and psychological effects. Our results are in line with OstojftZiz et al suggested that players in their study had low
who stated that body fat of professional soccer playel@vel of preseason body fat (~11 %) which could be a
significantly drop during competitive periods. Anothe0ssible reason.
possible reason why body fat percent continued to decrease
toward the end of the season is the change in the way of ~ The limitations of this study is the absence of
conditioning. Small-sided games and high intensity trainingcording training load during the season period. Moreover,
have replaced the traditional continuous running durinj¢ performed only 3 measurements. Four or more
season, which could have influenced the body weight st@easurements could give more objective picture of body
tus of players towards the end of the season. Moreover, f&Nposition status among adolescent soccer players.
second measurement was after the transition period whidgvertheless, this type of testing can track fitness and can
appears to represent a period of significant reduction fi¢lp to identify changes in body composition parameter
fitness so the results for body fat % were somewhat high#troughout the season.
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In conclusion, body fat has changed significantly from Bangsbo, J. & Hughes, M. (Eds.). Science and Football. London, E. & F. N.

e . - Spon, 1997. pp.27-31.
the start of the season to the end of the competitive penOdl-'E]shi’I)<awa, Y, Kgﬁno, A.; lkoma, T.; Muramatsu, M.; lida, T.; Uchiyama, A. &

adolescent soccer players, in accordance with earlier studies.nakajima, Y.0ff-Season and Pre-Season Changes in Total and Regional
These body composition parameters should be taken into Body Composition in Japanese Professional Soccer League Players.

; ; ; i Reilly, V.; Cabri, J. & Arauljo, D. (Eds.)Science and FootbalLondon,
consideration by the coaches for planning of the training Routledge, pp.160.5, 2005,

program to maximize the performance of adolescent SOCG&Hapotharakos, V. |.; Ziogas, G. & Tokmakidis, S. P. Seasonal aerobic perfor-

players and to minimize the risk of injuries. mance variations in elite soccer playérsStrength Cond. Res., 25(802-
7,2011.

Koutedakis, Y. Seasonal variation in fithess parameters in competitive athletes.
Sports Med., 19(6373-92, 1995.
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RADANOVIC, D. & TRAJKOVIC, N. Variaciones estacionales amateur and professional soccer players during the competitive sBpson.

de composicion corporal en jugadores adolescentes de fifntodl. Hekim. Derg., 42 Suppl1-5, 2007.

Morphol., 36(3)877-880, 2017. Mohr, M.; Krustrup, P. & Bangsho, J. Match performance of high-standard soccer

players with special reference to development of fatiguéports Sci.,
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RESUMEN: El objetivo de este estudio fue examinar IasOstojic, S. M. & Zivanic S. Effects of training on anthropometric and

variaciones estacionales en la compos.lcmn cor.poral en Jngadoresphysiological characteristics of elite Serbian soccer plageta. Biol. Med.
adolescentes de fltbol. Un total de 64 jovenes jugadores de fUtbol gxy | 2776, 2001.

masculino (14-18 afos de edad) fueron reclutados para esta invesdtojic, S. M. Seasonal alterations in body composition and sprint performance
gacion. La composicion corporal se evalué mediante el uso del ana-of elite soccer players. Exerc. Phys., 6(3)1-4, 2003.

lisis de impedancia bioeléctrica. Las variables fueron masa corporagilly, T. The Science of Training — Socdeendon, Routledge, 2008.

grasa corporal, masa muscular, masa libre de grasa, agua corpdedly: T-; Bangsbo, J. & Franks, A. Anthropometric and physiological
total, IMC, porcentaje de grasa corporal, tasa metabélica basica. LaPredispositions for elite soccek. Sports Sci., 18(969-83, 2000.

L . N ico-Sanz, J. Body composition and nutritional assessments in shtcdr.
masa corporal no cambio en las tres ocasiones de medicion. La s port Nutr, 8(2113-23, 1998,

d_e 9(356} corporal y el por_cemaje de grasa corporal Camb'arﬁgnzi, E.; Drust, B.; Reilly, T.; Carter, J. E. & Martin, A. Investigation of
significativamente entre los intervalos de pruel=d @b6). No hubo anthropometric and work-rate profiles of elite South American international
diferencias significativas en otras variables entre las mediciones rea-soccer playersl. Sports Med. Phys. Fitness, 40{#2-9, 2000.
lizadas durante la temporada. En conclusion y de acuerdo a estudiosnas, V. & Reilly, T. Fitness assessment of English league soccer players
anteriores, la grasa corporal cambi6 significativamente desde el ini- through the competitive seasd®r. J. Sports Med., 13(3)03-9, 1979.
cio de la temporada hasta el final del periodo competitivo en jugad’é‘a'f‘gf?pi)-;:ﬁg‘g"gﬁg&eg%%rﬁsé & gn‘:'igr;sgounsggnoeg?t%i”%g s:;?sifs)én
res adolescentes de fltbol. J. Sports Sci. Med., Suppl.:58-4, 2007.
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