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Abstract 
 
Body composition is an important aspect of soccer fitness. There is a dearth of longitudinal data on the intra-
seasonal variation in the body composition parameters of youth professional soccer players especially of 
Asian origin. This study assessed the body composition profile of the Asian youth professional soccer players 
(n=20; Mean ± SD, age 17.5 ± 0.3 years, stature 1.73 ± 0.04 m, body mass 67.2 ± 7.5 kg) through the 
entire season. Body mass, percentage body fat (% BF), lean body mass (LBM) and bone mineral density 
(BMD) of outfield youth professional soccer players was determined using dual-energy x-ray absorptiometry 
(DXA) during the pre-season, early in-season and end mid-season respectively. Results showed that the 
Asian youth professional soccer players had similar anthropometric characteristics compared to Asian adult 
elite players but were shorter and lighter than European youth players. There was a significant decrease (p < 
0.05) in the % BF and a significant increase (p < 0.05) in LBM during the pre-season period. However, 
negative adaptations during the competition phase indicated that training and competition load was 
insufficient to improve or maintain the adaptations in the % BF and LBM. The whole body BMD significantly 
increased through the soccer season. Area-specific BMD of the pelvis and the lower limbs showed positive 
osteogenic adaptations during the soccer season. Our results showed that the body composition parameters 
of Asian youth professional soccer players change through the soccer season. Such data can expand the 
bases of comparison between different soccer playing populations and add to the prospects of research on 
soccer performance. Further studies on the effect of body composition parameters on different aspects of 
soccer performance are desirable. 
 
Key words: youth professional soccer players, Asian, body composition, soccer season 

 
Introduction 
 
Research in soccer physiology and medicine has 
seen notable development in recent years. 
Investigations on the ideal physiological and 
anthropometric characteristics of successful soccer 
players (Bangsbo and Mizuno 1988; Shephard 
1999) have shown that there has been a notable 
increase in the overall intensity of the game which 
can be attributed to the increase in the speed and 
agility of the players. In this context, body 
composition constitutes an important aspect of 
fitness in soccer as the game involves repeated 
high-intensity running and repeated lifting of the 
body mass against gravity for running and jumping. 
Recent studies have suggested body composition to 
be an important supplementary fitness component 
determining competitive preparedness in 
professional soccer (Sutton, Scott, Wallace et al., 
2009). Furthermore, body composition has also 
been suggested to be a predictor of success in 
soccer (Arnasson, Sigurdsson, Gudmundsson 
2004). However, the majority of research on soccer 
has focused on the physiological aspect of the 
game. Body composition and its implication on 
soccer performance has received surprisingly 
minimum attention. Moreover, it has been said that 
the body size within normal range is of minor 
importance for physical performance in soccer and 
therefore, values of body mass and height, % BF 
and other anthropometric measures are of less 
interest in soccer (Ekblom 1986). 

 
 
Currently there is insufficient information regarding 
body composition in soccer players through an 
entire soccer season (Morgan, Weston, Nevill 
2005). Previous investigations on the body 
composition of soccer players have used methods 
like skinfold thickness measurements. 
Technologically advanced methods like the dual-
energy x-ray absorptiometry (DXA) has been 
scarcely used in soccer research. Moreover, the 
available data on body composition of soccer 
players is largely limited to % body fat. There is a 
relative scarcity of data on the lean body mass 
(LBM) and bone mineral density (BMD) in soccer 
players (Fredericson et al. 2007). BMD can be 
reasonably suggested to be of significance in soccer 
as the game involves high-impact activities like 
speed running and jumping that cause high 
mechanical loading and strains on the skeleton 
(Robling, Hinant, Burr, Turner 2002; Skerry 1997). 
While the literature on the physical and 
physiological attributes of American and European 
soccer players is extensive (Casajus 2001; Davis, 
Brewer, Atkins 1992; Rhodes et al. 1996; Mangine 
et al., 1990; Ostojic 2003), data on the Asian youth 
professional soccer population is scarce. In sports 
involving long competition season, maintaining an 
optimal physical fitness is a difficult challenge and 
few studies have dealt with changes in the physical 
and performance characteristics of soccer players 
through the season (Davis, Brewer, Atkins 1992). 
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A recent study has provided an account of the 
relationship between anthropometric and 
physiological characteristics in youth soccer players 
(Wong, Chamari, Dellal et al., 2009). However, the 
study is limited in its domain by being cross-
sectional and providing information limited to the 
body mass, stature and the body mass index. 
Longitudinal data on the detailed anthropometric 
profile of youth professional soccer players of Asian 
origin is yet to be reported. Such data can further 
expand the bases of comparison between different 
soccer playing populations and also add to the 
prospects of future research on soccer 
performance. Consequently, the purpose of this 
study was to determine and evaluate the changes 
in the body composition profile of Asian youth 
professional soccer players through a complete 
season and to provide a comparative account of the 
results with the existing data from different soccer 
populations.  
 
Methods 
 
Participants 
The present study was conducted on male youth 
professional soccer players, excluding goalkeepers. 
Thirty five outfield players volunteered to 
participate in the study. However, owing to injuries, 
drop outs and the Coach’s decision on selection 
leading to player turnover, twenty players 
eventually fulfilled all the requirements of the 
study. The physical characteristics of the 
participants at the time of initial recruitment were 
(Mean ± SD) age 17.5 ± 0.3 years, stature 1.73 ± 
0.04 m and body mass 67.2 ± 7.5 kg respectively. 
The participants in the study were the members of 
the Singapore National Football Academy’s under-
18 team, the best soccer talent in the country in 
that age group. The team represented the  National 
youth soccer team and also participated in a local 
professional soccer league. With respect to the 
training, briefly, the participants underwent 
systematic soccer training for 90-120 min once a 
day five days a week during both the pre-season 
and the in-season periods. In addition, there were 
specific fitness training and strength training 
sessions during the pre-season. However, the in-
season period predominantly comprised of technical 
and tactical training. The participants played at 
least one friendly match every week during the pre-
season period while they played at least one match 
in the league every week during the competition 
season. 
 
Instrumentation and Protocol 
The soccer season spanned ten months and was 
broadly divided into the pre-season and the in-
season phases. The in-season season phase was 
further sub-divided into early in-season, mid-
season and the end-season phases respectively. 
The participants underwent a dual-energy x-ray 
absorptiometry (DXA) scan for body composition 
assessment. All the scans were performed by a 
trained radiation worker and the effective radiation 
dose was approximately 0.02 mrem per person.  

The whole body DXA unit (Hologic QDR Series, 
Discovery W, Hologic Inc., MA, USA) was used. The 
DXA machine was calibrated every morning during 
the test days using a standard, which is a block of 
tissue with four bone-simulating chambers of 
known bone mineral content (DPA/QDR-1, 
Anthropometric Spine Phantom). All data were 
generated from the Hologic computer software 
(Version 9.8). Pilot studies on trained intermittent 
games athletes in our laboratory had found the 
DXA equipment of high reliability (Table 1).  
 
The scans were conducted thrice, during the start 
of the pre-season, early in-season and during the 
end mid-season respectively. There was a period of 
12 weeks between the first and the second scan 
and 13 weeks from second to the third scan 
respectively. As the majority of the end-season 
period coincided with the fasting month of 
Ramadan, data collection was not performed during 
this phase. All the scans were conducted during the 
same time period of the day (between 9-11 AM). 
The Head Coach was advised to conduct low-
intensity training of a general nature the evening 
prior to the scans and a gap of at least three days 
were ensured between match play and the scans.  
 
Necessary ethical approval was obtained from the 
Institutional Human Research Ethics Committee. As 
the participants were below the legal age of 
consent, parental consent was also sought prior to 
the commencement of the study. Repeated 
Measures Analysis of Variance (RM ANOVA) was 
used to analyse the data. A Bonferroni post hoc 
analysis was performed in the event of a significant 
effect.  The level of significance was accepted at 
p<0.05. SPSS version 14.0 was used for data 
analysis. 
 
 
Results 
 
Table 1. Reliability statistics for body composition 
parameters using DXA scan (95% confidence limits are 
presented for ICC and CV; n=14) 
 

Measur
e ICC Bounds CV Bounds

% 
Change in 

mean% 
rLOA 
x/÷ 

BSA 0.98 0.84 0.99 0.80 0.50 1.90 0.20 1.00 1.02
BMD 0.97 0.79 0.99 1.20 0.70 2.90 0.30 1.00 1.02
BF 0.99 0.97 1.00 2.70 1.70 6.80 1.30 1.03 1.08
LBM 0.99 0.97 1.00 0.20 0.10 0.50 0.20 0.99 1.00
TBM 0.99 0.97 1.00 0.10 0.10 0.30 0.10 0.99 1.01

 
Note: ICC-intraclass correlation; CV-coefficient of 

variation; rLOA-ratio limits of agreement; BSA- body 
surface area; BMD-bone mineral density; BF-body fat; 

LBM-lean body mass; TBM-total body mass 
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Table 2. Anthropometric characteristics of the Asian youth 
professional soccer players (mean±SD) 
 

Phase (m) Stature Mass % BF % LBM BMD 
Season 
Pre 1.73 ± 0.04 67.2 ± 7.5 13.2 ± 2.8 82.5 ± 2.7 1.20 ± 0.06
Early 1.74 ± 0.04 66.2 ± 7.3 11.2 ± 2.2 84.5 ± 2.3 1.22 ± 0.06
End mid 1.74 ± 0.04 68.0 ± 7.9 12.4 ± 2.9 83.3 ± 2.8 1.23 ± 0.06
 
Note: m-metre; kg- kilogram; BF- body fat; LBM-lean 
body mass; BMD- bone mineral density 
 
 
 
Table 3. Lean body mass profile of the Asian youth 
professional soccer players (mean±SD) 
 

Phase (m) LBM 
(% of BM) 

LBM ARM 
(% of BM) 

LBM TR 
(% of BM) 

LBM LEG
(% of BM)Season 

Pre 82.5 ± 2.7 8.5 ± 0.4 37.2 ± 1.4 31.0 ± 1.6
Early 84.5 ± 2.3 8.7 ± 0.4 37.9 ± 1.0 32.2 ± 1.3
End mid 83.3 ± 2.8 8.8 ± 0.4 37.7 ± 1.3 31.1 ± 1.4

 
Note: LBM- lean body mass; BM- body mass; SD- 
standard deviation 
 
 
 
Table 4. BMD profile of the Asian youth professional 
soccer players (mean±SD) 
 

 
Note: BMD-bone mineral density; L-spine- Lumbar spine; 
LL- lower limbs (average of right and left leg) 
 
 
 
Table 5. Anthropometric characteristics of the Youth and 
the elite Asian adult soccer players (mean±SD) 
 

Study Country 
(m) 

Phase 
of (kg) Stature Body 

mass % IBF

Wong & 
Wong 

(under 17) 

Hong 
Kong NR 1.73 ± 

0.52 
64.2 ± 

8.1 NR 

Aziz et al. 
(2006) 

Singa 
pore Pre 1.74 ± 

0.08 
69.7± 
10.1 

10.6 ± 
2.3 

Adhikari & 
Kumar, Das 

(1993) 
India NR 1.69 ± 

0.02 
60.1 ± 

2.3 NR 

Al-Hazaa et 
al (2001) Saudi Early 1.77 ± 

5.90 
73.1 ± 

6.8 
12.3 ± 

2.7 

Chin et al. 
(1992) 

Hong 
Kong Pre 1.73 ± 

0.04 
67.7 ± 

5.0 
12.3 ± 

2.7 

 
Note. m- metre; kg-kilogram; % BF- percentage body fat; 
Method of % BF estimation – present study: DXA, 
previous studies: skinfold method; NR- not reported 
 
 

Table 6. Pre-season % BF in elite soccer players (mean 
±SD) 
 

Study Country Age (yr) % BF 

Aziz et al.
(2006) 

Singa 
pore 17.5 ± 0.3 10.6 ± 2.3

Morgan et 
al. (2005) EFL 25.7 ± 3.9 10.5 ± 2.8

Arnason et 
al. (2004) Iceland 22 ± 4.2 9.9 ± 0.5 

Ostojić 
(2003) Serbia 24.2 ± 0.2 11.5 ± 2.1

Casajus 
(2001) Spain 23.5 ± 3.1 8.6 ± 0.91

Davis et 
al. (1992) England 25.8 ± 3.1 10.5 ± 1.8

 
Note. EFL – English Football League 
 
 
Table 7. Anthropometric characteristics of the participants 
and elite youth soccer players (mean) 
 

Study Country Phase Age Mass % 
BF 

Murray et 
al. (2005) Scotland NM 16.6 67.5 12.2

Chimari et 
al. (2005) Norway Second 

Half 14.0 60.5 11.6

Vanderford 
et al. (2004)

North 
America Camp 15.7 68.6 9.0 

Majumdar 
(1998, UP) India Pre 

tournam. 18.1 66 10.0

Chin et 
Al. (1994) 

Hong 
Kong 

Pre 
tournam. 17.3 62.8 5.2 

 
Note. % BF- percentage body fat; NM – not mentioned; 
Method of % BF estimation – present study: DXA, 
previous studies: skinfold method; data on Indian U 19 
soccer team, P Majumdar, Scientific Officer, Sports 
Authority of India (UP = unpublished, personal 
communication, 07 May, 2003) 
 
 
Table 8. Data for comparison of BMD in soccer players 
(mean) 
 

Study Age
(yr) Phase 

BMD 
Whole 

(g*cm2) 

BMD 
L-spine 
(g*cm2) 

BMD 
Pelvis 

(g*cm2)

BMD 
LL 

(g*cm2)
Division 1 

Fredericson
et al.(2007)

21.0 NM 1.23 1.17 1.23 1.48* 

Amateur 
Calbet et al 

(2001) 
22.3 In-

season NM 1.19 1.45 1.53**

Young boys
Nebigh et 
Al. (2009) 

13.4 NM 1.10 0.90 1.14 1.28 

Divis1- Prof.
Wittich et 
Al. (1998) 

22.6 Pre-
season 1.41 NM 1.55 1.62 

 
BMD-bone mineral density; L-spine- Lumbar spine; LL- 
lower limbs (average of right and left leg); 
NM- not mentioned; *- BMD of Tibia; **- data averaged 
for right and left leg 
 
 

Phase (m) BMD 
(g*cm-2) 

BMD 
L-SPINE 
(g*cm-2) 

BMD 
PELVIS 
(g*cm-2) 

BMD LL 
(g*cm-2) Season 

Pre 1.20 ± 0.06 1.22 ± 0.14 1.35 ± 0.11 1.39 ± 0.07
Early 1.22 ± 0.06 1.25 ± 0.14 1.35 ± 0.10 1.41 ± 0.07
End mid 1.23 ± 0.06 1.23 ± 0.13 1.39 ± 0.11 1.41 ± 0.09
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Discussion 
 
Each sport is characterised by its unique physical 
demands in different age-groups which is of 
importance to assess the elite performers to 
understand the demands of the sports at different 
stages of development. This is apparently the first 
study to describe the detailed profile of the 
anthropometric characteristics of the youth 
professional soccer players of Asian origin across a 
complete soccer season. The anthropometric 
characteristics of the youth professional soccer 
players (n=20) during the different phases of the 
soccer season is presented in Table 2. Pairwise post 
hoc analysis using Bonferroni correction showed 
that there was a significant decrease in the % BF 
and a significant increase in the LBM from pre-
season to early in-season. However, results showed 
a significant increase in % BF and a significant 
decrease in LBM from early in-season to end mid-
season. The LBM profile of the players during 
different phases of the season is presented in Table 
3. There was no significant change in the body 
mass during the pre-season period. However, the 
body mass significantly increased from the early in-
season to the end mid-season phase. Results also 
showed a significant time effect on the whole body 
BMD (F(1.84, 35.09) = 28.67, p < 0.05). Post hoc 
analysis showed a significant increase in the whole 
body BMD from the pre-season phase to the end 
mid-season phase. The BMD profile of the youth 
professional soccer players in different phases of 
the season is presented in Table 4. Results showed 
a significant time effect for % BF (F(1.88, 35.83) = 
19. 02, p < 0.05) and LBM (F(1.88, 35.77) = 
29.85, p < 0.05).  The results showed that the 
anthropometric characteristics of the Asian elite 
youth soccer players were comparable to the values 
found in Asian male adult elite players (Table 5).  
 
The pre-season % BF of the youth players in the 
present study was higher than that reported in 
previous studies (Table 6). The participants in the 
present study however, were lighter and shorter 
than elite European youth soccer players in whom a 
stature above 1.8 m and body mass in 80 kg range 
has been reported (Chamari et al. 2005; Helgerud 
et al. 2001; McMillan et al. 2005). Although the 
participants in the present study were younger than 
in the cited studies, age per se may not be the 
factor for a higher BF as lower % BF (Table 7) have 
been reported by previous studies on youth elite 
soccer players. A possible explanation for a higher 
pre-season % BF of the players in our study may 
be based on the transition of the participants from 
under-17 age group team to the under-18 age 
group team. While the Singapore National U18 
team has frequent international championship and 
tournament commitments and also participates in a 
season long local professional league, the U17 team 
plays in only one regional international tournament 
organised locally during the mid-year. The 
opportunities for additional competitive games are 
scarce and infrequent. The training and match play 
load gets further minimised towards the later third 
of the calendar year. 

All of that owing to the academic commitments of 
the players (personal communication, Director, 
National Football Academy, Singapore, April 3, 
2007). This suggests that the training and 
competition load would have been low especially 
during the later part of the year. Furthermore, the 
players did not have a structured off-season 
training programme before joining the National U18 
team. Given the understanding that the % BF is 
affected by the training and competition loads 
through the season and there are also nutritional 
and behavioural changes with respect to training 
during the off-season period (Ostojic 2003), a 
relatively higher % BF of the soccer players at the 
start of the subsequent pre-season was therefore 
not surprising. The significant increase in the % BF 
from the pre-season to early in-season in the 
players in our study further substantiates previous 
findings that the maximum BF loss in soccer 
players is during the pre-season conditioning 
(Morgan, Weston, Nevill 2005; Casajus 2001; 
Ostojic 2003). 
 
The predominant reason for this loss of BF would 
have been an increase in both the training volume 
and intensity during the pre-season period. This 
included both game and fitness-related training. 
However, contrary to the cited studies, a significant 
increase in the % BF from the early in-season 
period to the end mid-season period might have 
been an outcome of the reduced training load 
during the in-season period. During the competition 
in-season, the players were required to play 24 
games in the seven month (28 week) period (April-
October) amounting to playing on an average one 
game a week. While the training scheme during the 
pre-season period included general and specific 
fitness training including strength training, majority 
of the training during the competition season was 
related to individual tactical training, ball 
possession drills, set pieces and team tactical work. 
Our studies on monitoring exercise intensity during 
training have found that the work-intensity was 
significantly low during training involving tactical 
and technical work, set-piece and ball possession 
drills compared to training that involved high-
intensity soccer-specific exercise like modified 
games (mean HR 122 b·min-1 vs 156 b·min-1, p < 
0.05). Similar findings have also been reported in 
previous studies (Eniseler 2005). Moreover, there 
was minimal inclusion of high-intensity fitness 
training and strength training during the in-season 
period. This was suggestive that the match play in 
itself is insufficient as a stimulus for maintaining or 
decreasing the % BF and in this respect, and soccer 
players are likely to benefit from fitness-related 
training during the competition season. A limitation 
of the literature on both within and between season 
changes in the body composition of soccer players 
is the focus on body fat. There is a relative scarcity 
of the data on the lean body mass (LBM) and bone 
mineral density (BMD) of professional soccer 
players. The present study used DXA as the method 
for assessment of the body composition. This 
allowed the present study to provide data on LBM 
and BMD in addition to the % BF. 
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Lean body mass 
Soccer players are characterised by a mesomorphic 
physique (Reilly 1996). As soccer involves strength 
requiring activities like acceleration and 
deceleration, jumps, tackles, sudden turns and all-
out sprints, development of the LBM is essential to 
support such activities.  In contrast, a higher % BF 
increases energy expenditure and reduces a 
player’s power-to-weight ratio and decreases 
acceleration (Duthie, Pyne, Hooper 2003). 
Therefore, in soccer where the body is constantly 
lifted against gravity for activities like high speed 
running and jumping, a higher LBM is a desirable 
performance attribute. 
 
Moreover, changes in the LBM through the season 
would also be useful in monitoring the athletes and 
assessing the effectiveness of training. The LBM of 
the youth players in the present study significantly 
increased during the pre-season and decreased 
from the early in-season to the end mid-season 
period. The decrease in the % BF and increase in 
the LBM during the pre-season period reflected the 
positive adaptations in the body composition to 
training and conditioning during this period. This 
can be attributed to a high training volume and 
intensity as well as fitness training including 
strength training during the pre-season period.  
 
There was a significant increase in the LBM in the 
trunk and the legs of the players during the pre-
season conditioning. However, while the increase in 
the trunk LBM was 1.8 %, there was a 3.8 % 
increase in the LBM in the legs thus corroborating 
the evidence (Katsuta, Kuno, Itai 1993) that the leg 
muscularity is an important determinant of 
mesomorphy in soccer players. On commencement 
of the competition season, multiple factors like the 
amount of playing time, training volume and 
intensity, dietary practices, illnesses, injuries and 
travelling affects the body composition (Duthie et 
al. 2006). An increase in the % BF and a decrease 
in the LBM with a significant increase in the body 
mass during the competition season reflected the 
negative adaptations in the body composition of the 
youth soccer players. There was a significant 
decrease in the LBM in the legs while there was a 
non-significant decrease in the LBM of the trunk.  
 
This finding further substantiated the contribution 
of the leg muscularity in the mesomorphic 
somatotype of soccer players. Our studies have 
shown that the positive adaptations in the body 
composition were significantly correlated with 
soccer performance. Reduction in the % BF and 
increase in the LBM was significantly correlated 
with the repeated high-intensity running capability 
in the players and also with the amount of high-
intensity work performed during competitive soccer 
games (Mukherjee 2008). Therefore, the results 
strongly suggest the significance of maintaining 
both game-specific and fitness-related training 
volume and intensity during the competition season 
to improve or maintain the positive adaptations in 
body composition. 
 

Bone mineral density 
Soccer involves intermittent high-intensity activities 
like running at different intensities, sudden 
accelerations and stops, rapid changes in direction, 
jumps, kicking and punting that result in significant 
ground reaction forces on the skeleton. Therefore, 
soccer can be classified as an impact loading sport 
(Alfredson, Nordstrom, Lorentzom 1996) involving 
osteogenic activities (Wittich et al. 1998). 
Moreover, soccer practice induces positive 
adaptation of the bone tissue (Vincente-Rodriguez 
et al. 2004). The results showed a significant 
increase in the whole body BMD from pre-season to 
early in-season and also from the early in-season 
to end mid-season. The BMD of the pelvis did not 
change significantly from pre-season to the early 
in-season but showed a significant increase from 
early in-season to the mid-season. Interestingly, 
there was a non-significant increase in the BMD of 
legs with the progress of the competition season. 
Activities in soccer has been shown to create high 
peak strains as well as transverse and torsional 
loads thereby stimulating higher bone mineral 
acquisition and improved structural properties 
(Calbet et al. 2001; McNair and Prapavessis 1999). 
Significant gains in the BMD in the players through 
the season in our study substantiated this notion. 
Different aspects of physical activity like muscle 
force, strain distribution, strain frequency and 
ground reaction forces cause specific bone 
adaptations (Skerry 1997). The varying magnitude 
of the changes in the BMD in different regions of 
the body of the players in our study can be 
reasonably suggested to be a reflection of such 
region-specific adaptations to soccer training. 
However, a lack of longitudinal data on BMD of 
youth and adult soccer players limits the scope of 
comparative analysis of our data. While there was 
an increase in the BMD whole body, BMD pelvis and 
the BMD legs, the results showed a non-significant 
change, rather a decrease in the BMD of the lumbar 
spine with the progress of the season. This might 
be due to a relatively low impact loading of the 
lumbar spine. The majority of the time in soccer is 
spend walking and low speed running (Bangsbo, 
Norregaard, Thorsoe 1991; Krustrup et al. 2003) 

thus generating moderate ground reaction forces 
(Chang and Kram 1999) that may be insufficient to 
improve or maintain the BMD lumbar spine 
(Hetland, Harbo, Christiansen 1993). Comparison 
of the BMD data of our study with previous studies 
on soccer players revealed that while the BMD 
pelvis and the BMD leg in the adult players were 
either comparable or higher than in the youth 
professional players, their BMD lumbar spine was 
lower than the players in our study (Table 8). BMD 
lumbar spine in runners has been reported to be 
lower than in the non-runners (Bilanin, Blanchard, 
Russek-Cohen 1989). However, a comparative 
analysis of data from the present study and the 
cited studies on runners and soccer players indicate 
that the BMD lumbar spine in the soccer players is 
higher than in runners. Furthermore, the whole 
body BMD of the soccer players in the present 
study and in the previous studies (Fredericson et al. 
2007) has been found to be higher than in runners. 
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Similar findings have also been reported in recent 
studies on younger soccer players at different 
pubertal stages (Nebigh et al. 2009). This can be 
reasonably suggested to be due to the additional 
impact loading activities like sprinting, jumping, 
turns, accelerations, stops and kicking thereby 
supporting the osteogenic potential of soccer 
training. A markedly higher BMD especially in the 
pelvis and the legs of the adult elite players 
compared to the youth players (Table 8) strongly 
substantiates the notion that greater number of 
years of participation in soccer has a positive 
osteogenic effect on the bone adaptations in the 
players. The overall results on the BMD in our study 
provide strong evidence that the training with 
respect to the intensity and the impact loading 
activities involved was favourable for positive bone 
adaptations in the players.  
 
Conclusion 
 
This is apparently the first study to report the intra-
seasonal changes in the body composition profile of 
youth professional soccer of Asian origin. Moreover, 
this study also adds to the data on LBM and BMD of 
which there is a relative paucity in the soccer 
literature. The results showed that the Asian youth 

professional soccer players had anthropometric 
characteristics that were comparable to the adult 
Asian elite soccer players. However, the adiposity in 
Asian youth players was higher than both youth 
and adult elite European soccer players. The 
changes in the % BF and LBM profiles during the 
pre-season and the competition season highlights 
the likely training and fitness implications of 
including fitness and strength-related training 
during the competition season for positive 
adaptations especially in the BF and LBM. While the 
training and competition load was seemingly 
inadequate for positive adaptations in the BF and 
LBM, it was apparently adequate for positive bone 
adaptations in the players. Based on this evidence, 
it can be reasonably speculated that there may be 
different training load thresholds for BF and LBM-
related adaptations as compared to the osteogenic 
adaptations in youth soccer players. Further 
research in this area might have training and 
performance implications in soccer players. While 
the data from this study adds to the evidence to 
suggest body composition as an important fitness 
attribute for soccer performance, future studies are 
needed to elucidate the effects of training-related 
adaptations in body composition on various aspects 
of soccer performance. 
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UNUTAR-SEZONSKE VARIJACIJE U SASTAVU TIJELA AZIJSKIH 

PROFESIONALNIH NOGOMETAŠA 
 
Sažetak 
Sastav tijela je važan aspect fitnesa nogometa. Postoji oskudica longitudinalnih podataka u vezi 
međusezonskih varijacija parametara tjelesnog sastava mladih profesionalnih nogometaša posebno u Aziji. 
Ovo istraživanje procjenjuje prfile sastava tijela azijskih mladih profesionalnih nogometaša (n=20; Mean ± 
SD, uzrast 17.5 ± 0.3 godina, visina 1.73 ± 0.04 m, težina 67.2 ± 7.5 kg) kroz cijelu sezonu. Težina, 
postotak tjelesne masti (% BF), težina ostatka bez BF (LBM) i mineralna gustoća kosti (BMD) mladih 
profesionalnih nogometaša utvršeni su korištenjem ‘dual-energy’ rendgenskim apsorpciometrom (DXA) kroz 
predsezonu, rano u sezoni i na kraju sredine sezone, respektivno. Rezultati su pokazali da mladi profesionalni 
azijski nogometaši imaj uslične morfološke značajke u usporedbi sa azijskim odraslim elitnim igračima ali su 
bili nešto niži i slabiji od europskih mladih igrača. Postoji značajno smanjenje (p < 0.05) u % BF i značajno 
povećanje (p < 0.05) u LBM za vrijeme predsezone. Međutim, negativna adaptacija za vrijeme natjecanja 
pokazuje da trenažno i natjecateljsko opterećenje nije bilo dovoljno da unaprijedi ili očuva adaptaciju u % BF 
i LBM. BMD cijelog tijela značajno raste kroz cijelu nogometnu sezonu. Specifično područje BMD-a – pelvis i 
donji ekstremiteti pokazali su pozitivnu osteogeničku adaptaciju za vrijeme nogometne sezone. Ovi rezultati 
pokazuju da se parametri sastava tijela mladih azijskih profesionalnih nogometaša mijenjaju kroz nogometnu 
sezonu. Ovi se podaci mogu proširiti na temelje usporedbe između različitih populacija nogometaša i dodati 
perspective istraživanju performansi nogometaša. Potrebne su buduće studije efekata parametara sastava 
tijela na različite aspekte nogometne izvedbe. 
 
Ključne riječi: mladi profesionalni nogometaši, Azijati, sastav tijela, nogometna sezona 
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